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Phosphate Fertilization of Alfalfa as a Factor Affecting the Nitrogen Fertilization of Cotton 

J. L. Abbott, T. C. Tucker, and W. D. Ackley, Department of Soils, Water and Engineering 

Cotton and other non-legumenous crops immediately following alfalfa in a rotation are known to 
benefit from the residual nitrogen. The level of phosphorus in the soil will affect the yield of al
falfa and may influence the amount of symbiotic nitrogen fixation during the growth of alfalfa and, 
thus, the residual nitrogen available for the following crop. 

A study WaS conducted in 1978 at the Cotton Research Farm in Phoenix designed to answer two ques
tions primarily: 

(1) Does phosphate application on alfalfa affect the amount of residual nitrogen for the following 
crop? 

(2) Does cotton following alfalfa require additional nitrogen from fertilizer? 

A survey of Cotton Farm alfalfa fields conducted by Department of Soils, Water and Engineering 
personnel in 1976 indicated that soil phosphorus was deficient in four of six fields. Because of the 
shortage of phosphate fertilizer, alfalfa planted in the fall of 1974 and 1975 did not receive the 
usual pre-plant application. Tissue and soil analyses showed that two of the six fields were supplying 
adequate P to alfalfa from manure applied in 1972. Field 0-3 was one of the P-deficient alfalfa fields, 
and this was chosen as the site for this study. Half of the randomized plots received 500 lb treble 
superphosphate per acre on February 3, 1977. To evaluate effects of urea application just before alfal
fa plowdown, urea was applied at the rate of 160 lb urea per acre to half of the phosphate-test plots 
before plowing for the cotton crop in 1978. 

Data collected during the 1977 season indicated that the application of phosphate fertilizer in
creased phosphorus uptake by alfalfa and significantly increased hay yield. By plowdown time, however, 
soil phosphorus test values were close to deficient levels even on the plots which had been fertilized. 

Nitrate in soil sampled from beds on May 2, 1978 ranged from 15 to 17 ppmN, without any indication 
that phosphate or urea applications had significantly influenced nitrate. On April 22 DPL-61 was 
planted, and the crop grew well except for excessive vegetative growth late in the summer. A single 
harvest on November 9 accounted for 95% of the total cotton produced. 

Summary of Results 

Yields of seed cotton (Table 1) were not increased by phosphate application on alfalfa, urea appli
cations before alfalfa p10wdown or side-dress application. These data are indicative of an abundant 
supply of residual soil nitrogen following alfalfa and do not show any nitrogen shortage following alfal
fa that received less than adequate phosphate. 

Petiole nitrate-N values (Table 2) were at levels adequate to more than adequate for all treatments 
and dates. This shows nitrogen was not deficient for maximum yield of cotton. The yield level of 
nearly three bales per acre does indicate good cultural practices, pest control and management in gen
era1. 

Perhaps the slightly lower petiole nitrate-N in August from plots that did not receive phosphate on 
alfalfa or nitrogen fertilizer is indicative of less residual nitrogen in the soil. This may mean that 
alfalfa grown under more severe phosphorus deficiency will supply less than adequate nitrogen for the 
following crop. However, under prevailing conditions at the Cotton Research Farm the lowest petiole 
Nitrate-N values were higher than required for maximum yield. 

When alfalfa is the crop preceeding cotton in a rotation, it appears to be a good practice to fert
ilize the alfalfa well with phosphate and it is unlikely additional nitrogen as fertilizer will be 
needed for cotton the first year after a good alfalfa crop. Excessive nitrogen and vegetative growth 
may be a problem and will be made worse by nitrogen fertilization. 
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Table 1. Summary of Yield Values, Pound Seed Cotton Per Acre in Single Harvest. 

Comparison 

500 1b TSP/A applied to alfalfa 

No TSP applied to alfalfa 

160 1b urea/A at p1owdown 

No urea applied at p1owdown 

No nitrogen side-dressed (control) 

25 1b N/A side-dressed 

50 1b N/A side-dressed 

100 1b N/A side-dressed 

Number 
of plots 

48 

48 

48 

48 

24 

24 

24 

24 

120 

Mean Means for 12 
yield Control plots 

4,240 4,320 

4,300 4,380 

4,240 4,380 

4,250 4,320 

4,350 

4,335 

4,100 

4,290 



Table 2. Petiole Nitrate Values, Means of Three Replications on Three Dates 

Comparison June 13 (1) July 11 August 9 

---------------------ppm N03-N------------------------

500 lb TSPLA a~~lied to alfalfa 23,000 

Lb N/A side-dressed: none 13,300 6,900 

25 14,500 7,900 

50 14,100 8,750 

100 14,700 9,975 

No TSP a~~lied to alfalfa 22,900 

Lb N/A side-dressed: none 13,000 5.800 

25 13.850 6.700 

50 13.750 8.100 

100 14.400 9.600 

160 lb urea/A at ~lowdown 22.960 

Lb N/A side-dressed: none 14.200 6.900 

25 14,750 7,900 

50 14.200 8.750 

100 14.850 10.000 

No urea a~~lied at ~lowdown 22.990 

Lb N/A side-dressed: none 12.100 5.500 

25 13.600 8.600 

50 17.700 7.900 

100 14.300 9.100 

(1) Petioles sampled just before side-dressing. all plots. 
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