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Response of Alfalfa to Phosphorus Fertilizer
Sources

Jack Stroehlein, Lee Clark, and Edith DeRosa

ABSTRACT

A field study was carried out to determine the effects of different fertilizers on yield and quality of
alfalfa. Two harvests over a period of four cuttings did not reveal any differences due to
treatment. While alfalfa often responds to phosphorus (P) fertilizer application, conditions in this
study provided adequate P as well as nitrogen (N) and potassium (K).

INTRODUCTION

Alfalfa is one of the crops that frequently responds to phosphorus (P) fertilizer application in Arizona. Alfalfa
produces a large quantity of dry matter fairly rich in P content, often under cool soil conditions where soil P is
relatively slowly available. This study was undertaken in order to compare the response of alfalfa to various
sources of P fertilizer including a new experimental material, urea phosphate, developed by the Tennessee Valley
Authority.

MATERIALS AND METHODS

Six fertilizers were selected for the study, plus an unfertilized control and the standard fertilizer used by the
grower. All treatments except the latter were broadcast using four replications in a randomized complete block
design. The grower's treatment was evaluated by harvesting four plots of equal size randomly from areas
surrounding the other plots.

Materials were applied 5 August 1985 and 'Cuf 101' alfalfa was seeded and irrigated. The plots were located
in Mike Brown's commercial field in Greenlee County. Fertilizer materials were urea phosphate (17- 44 -0), treble
superphosphate or TSP (0- 45 -0), 10 -35 -5, and 16- 20 -0 (the grower's treatment). Materials were used at two rates,
44 and 88 lbs /acre of P205, except the 16 -20 -0 was applied at a rate of 40 lbs /acre of P205.

Soil samples showed adequate levels of P, iron, manganese, copper and zinc. Salinity and sodium were low.

Strips from each plot were cut with a power mower, weighed, subsampled for moisture content and yields
were calculated at 12% moisture. The dry subsamples were ground and analyzed for N and P content and N values
were converted to percent protein. Yields were determined only for the second and fourth harvests on 5 July and 14
September, 1985. Yields, protein and P contents are shown in Table 1.
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RESULTS AND DISCUSSION

Table 1. Average alfalfa yields, nitrogen and phosphorus concentration resulting from the application of
various P fertilizers, Greenlee County, 1985.

Treatment
Rate*

Yields N and P Concentrations
lbs /acre %N óP
1 2 1 2 1 2 **

Control 3,235 1,985 3.22 2.90 0.285 0.202

Urea -P 44 3,175 1,960 3.16 3.06 .264 .208

Urea -P 88 3,180 1,960 3.29 3.01 .264 .197

TSP 44 3,165 1,980 3.30 3.04 .267 .203

TSP 88 3,460 2,130 3.04 3.21 .254 .197

10 -35 -5 44 3,325 1,960 2.75 3.17 .252 .176

10 -35 -5 88 3,535 1,665 2.88 3.24 .252 .200

16 -20 -0 40 3,635 1,770 3.07 3.16 .276 .204

*lbs P205 /acre

1 and 2 refer to 1st and 2nd harvests.

Yields were not significantly different for any of the treatments for either harvest. Due to the weedy nature of
the first harvest, the field was pastured and no yields were determined. The soil test P values were adequate for
alfalfa growth and the additional nitrogen and potassium applied with some of the treatments did not affect yields.
The acidic nature of the urea phosphate also did not prove to be beneficial.

Protein concentrations were variable and not related to fertilizer treatment. There was no apparent difference
between the two harvests.

Phosphorus concentrations in the plant tissue were not affected by fertilizer treatments. There was a severe
decrease from the first harvest (second cutting) until the second harvest (fourth cutting). This appears to be a
normal situation rather than a lack of P, since the higher rate of P applied should have carried over and been
available through this time period. There were no effects of the additional N of K applied. The original soil test P
value was relatively high, indicating that P would not be limiting on this soil.

Phosphorus application is generally considered essential for alfalfa growth in this area. Soil testing should be
carefully considered in order to reduce production costs and assure a good level of production.
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