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Summary

There are differences in opinion as to whether nitrogen fertilizer should be used when es-
tablishing alfalfa (Medicago sativa L.). Various reports show that under a hot environment, rhizo-
bia (Rhizobium meliloti) are not as effective in fixing atmospheric nitrogen as they are under
moderate temperatures. [t is also believed that the addition of nitrogen fertilizer inhibits nodula-
tion of alfalfa seedlings. A replicated experiment was conducted under controlled environmental
conditions at the University of Nevada-Reno, Reno, Nevada, USA, to determine the effects of
nitrogen application on seedling growth and nodulation of alfalfa grown in a hot environment,

Sterile sand was used as the growing media to which a complete nutrient solution minus
nitrogen was applied volumetrically to each pot daily. In addition, half of the pots received NH,-
NOj at the rate of 11.2 kg per ha at seeding and at two and four weeks after planting giving
a total nitrogen application rate of 33.6 kg per ha during the seven-week experimental period.
Rhizobia inoculant (R-12) consisted of a mixture of strains 171-15a, 1682¢ and 80 PI 265 of
{Rhizobium meliloti). Inoculant was applied to the seeds prior to planting and to the sand media
at two and four weeks after seeding. Twenty seeds were planted in pots 14.0 ¢cm in diameter
and 11,5 cm deep. Plants were thinned to ten plants per pot after emergence and were grown
in a controlled environment chamber with a 16-hour light period. Soil temperature at 6 cm depth
ranged from 17.4°C to 31.1°C and had a daily mean of 26.5°C. Plants were harvested at weekly
intervals for seven weeks. Root, shoot and total length, dry weight, volume and number of no-
dules per plant were determined.

Root, shoot, and total length were greater in seedlings grown in soil where nigrogen was
applied than that grown in soil to which no nitrogen was applied. The average size of the seedlings
as determined by volume and weight was more than two times greater where plants were fertiliz-
ed with nitrogen. Nodule number per seedling was also greater when nitrogen was applied com-
pared to those which received no nitrogen. The differences were greater as the plants became
older.

The rhizobia did not fix enough nitrogen for adequate growth of seedlings. This is probably

due to high temperature growing conditions that caused the rhizobia to become relatively ineffec-
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tive as compared to cooler growing conditions. Data suggests it would be desirable to apply nitro-

gen at seeding when alfalfa is established under hot conditions that occur in mid- or late summer,
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Table 2. Fertility Status of Sand Media During the Experiment

Days After Planting
7 14 21 28 35 42 49
Measurement N #N -N +N -N 4N —-N +N -N +N -N +N —-N +N

Salt Hazard (ds/m) 1.6 1.6 20 29 31 32 33 31 29 30 33 34 30 34
Sodium Hazard (SAR) 1.7 15 1.0 09 08 0.6 06 03 01 02 02 01 02 0.3

pH 80 78 77 76 74 72 72 71 71 7.1 70 6.9 66 6.6
Phosphorus (ppm) 4.8 4.8 10.6 12.0 17.8 19.2 >25 >25 >25 226 >25 >25 >25 >25
Potassium (ppm) 150 171 212 242 274 308 386 360 456 433 565 499 347 498

Table 3. Summary of Analyses of Variance on Effect of Nitrogen on Alfalfa Seedlings for each

Harvest
Significance of F
Days After Planting
1 L} 21 28 35 42 49
Shoot Length * * % * * %k * %k NS NS
Root Length NS * % NS NS NS NS NS
Total Length NS * % NS * * %k NS NS
Plant Volume * % %k % % * % % %k * %k *
Nodule No. NS NS NS NS * NS *
Dry Weight * %k * %k * %k % %k * %k * %k %
*, %k Significant at the P=0.05 and 0.01 levels, respectively.
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Fig. Effect of Nitrogen and Age of Alfalfa Seedlings on Shoot Length(A), Root Length (B),
Total Length of Root and Shoot(C), Plant Volume (D), Nodule Number(E), Dry Weight (F).
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