Phosphorus Fertilizer Sources and Rates Effect on Irrigated Alfalfa in Arizona
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Results and Discussion

Alfalfa is the largest acreage crop in Arizona and the southwest. Because
most of the above ground material is removed several times during the
growing season, nutrient depletion from alfalfa production is high.
Phosphorus (P) fertilization is an essential component and are required in
large quantities for alfalfa production. Many sources of phosphorus
fertilizers are used for high-yield and high-quality alfalfa production in
Arizona. Questions are often asked about the effectiveness and availability
of various P fertilizer sources for the plant.

Our findings showed numerical higher alfalfa yield with increased rate within the same source of P fertilizer. Only the highest rate of MAP gave
significantly higher cumulative yield (2765 g m2) than the untreated check (2214 g m=?). There were no significant differences in alfalfa yields, soil
P test and plant tissue P among sources of P fertilizer when fertilized at equivalent application rates. When averaged over the three equivalent
application rates, we found relatively higher cumulative yield of 2463 g m=? for SP as compared to 2387 g m for PA and 2310 g m™? for MAP
(Figure 5). In this particular findings P application rates had little effect on soil P (Table 3) and plant P (Table 4).
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phosphoric acid, PA (0-52-0) and superphos, SP (0-50-0) at
equivalent application rates (0.71, 1.42, 2.13 g P,O. m™) plus two
higher rates for MAP (5.60 and 11.2 g P,O. m™) were compared
with untreated check (0.0 g P,O. m™). Corresponding equivalent

Fig 1. Alfalfa yield as affected by sources and rates of phosphorus fertilizers (MAP-monoammonium
phosphate, PA-Phosphoric acid, SP-superphos) summed over the five cuttings during the year conducted
at MAC in 2015. U = Urea. Yield bars with the same letter are not significantly different at alpha 0.05.

*Levels not connected by same letter in the same column are significantly different using student’s test in

comparisons for each pair at alpha 0.05, ™ — non significant. Sources of fertilizer as MAP-monoammonium
phosphate, PA-Phosphoric acid, SP-superphos.
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Fig 4. Slight hay yield differences among the sources of P fertilizer sources
(Monoammoniumphosphate-MAP, Phosphoric acid-PA, Superphos-SP) summed
over the five cuttings when averaged the three rate of application during the year
conducted at MAC in 2015.
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Fig 2. Alfalfa hay yield as affected by P fertilizer sources (monoammonium phosphate- | Fig 3. Alfalfa hay yield as affected by rate of phosphorus fertilizers for each cutting within
MAP, Phosphoric acid-PA, Superphos-SP) at P relative rate of (0.5x-above, 1.0x-middle, | the same source (Monoammonium phosphate-MAP, Phosphoric acid-PA, and Superphos-
1.5x-below) for each cutting date during the year conducted at MAC in 2015. U = Urea. = SP) during the year conducted at MAC in 2015. U = Urea

Fig 5. Hay yield differences among the rates of P fertilizer summed over the five
cuttings when averaged over the sources of P fertilizer (Monoammoniumphosphate-

Table 1. Sources and rates of P fertilizer used for the study conducted at MAC in 2015 MAP, Phosphoric acd-PA, Superphos-SP) during the year conducted at MAC in 2015

Sources of  Analysis P P rates N rates Soil test P (Olsen method) Total Plant P (ppm)
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SP + urea 0-50-0 0.50 0.71 0.112 This research demonstrates that the three sources of P fertilizer were equally effective at equivalent rate of application on irrigated alfalfa in low
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taken into account in selection of specific P fertilizer.
SP + urea 0-50-0 1.50 2.13 0.448

**Sources of fertilizer as MAP-monoammonium phosphate, PA-Phosphoric acid, SP-superphos.
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