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THE RELATIONSHIP BETWEEN NUTRIENT
LEVEL IN THE SOIL AND IN THE PLANT

TISSUE OF ALFALFA IN ARIZONA

Dale Smith and A. K. Dobrenz
Department of Plant Sciences

University of Arizona

SUMMARY

Both soil and forage were sampled throughout Arizona in 1980 from 34 alfalfa fields when the
second crop was just beginning to flower. The soil and forage samples were analyzed for 10 essential
nutrients. There was no significant correlation between nutrient level in the soil and that in the

topgrowth for any of the 10 elements analyzed.

*********

In the spring of 1980, both the soil and forage were sampled in 34 alfalfa fields throughout the
main growing -areas of Arizona with the assistance of county agricultural extension agents. These

samples were taken from the second crop of alfalfa when it was at the first flower stage of growth. Of

the 34 alfalfa fields sampled, the number sampled from counties was as follows: Maricopa - 12,

Yuma - 9, Pinal - 4, Pima - 4, Graham - 4, and Mohave - 1.

The first flower tissue consisted of the total shoot cut above a 2- to 3 -inch stubble. Shoots were

harvested from several locations throughout each alfalfa field, and at each of these locations in the
field, a soil sample was taken to a 6 -inch depth. The several tissue and soil samples taken in each

field were composited to a single tissue and soil sample. The soil was air -dried and the plant tissue

was dried at 158 °F, and the samples were ground to an appropriate size. The soil samples were analyzed

by standard midwest procedures and the tissue samples were analyzed by spectrometry. Both the soil and

forage tissue were analyzed for the same 10 elements (listed in Table 1). The pH of the soil also was

measured.

The soil pH values showed that 79% of the soil samples had a pH between 8.0 and 8.5, 18% were
between 7.5 and 7.9, and 3% were between pH 7.0 and 7.4

Table 1. Correlations between
elemental concentration in the
alfalfa forage ( %) with the level
available in the soil (lbs /a).

Element Correlationl

P 0.07

K 0.25

Ca -0.10

Mg 0.13
S 0.03

Mn -0.11

Fe -0.12

Cu -0.08

Zn -0.25

B 0.55

1A correlation of 1.00 would indicate
that a high level in the soil would
result in a related high level in
the tissue and vice versa.

The calculations in Table 1 show that for every nutrient analyzed there was no significant correla-
tion between available nutrient level in the soil with the level of that nutrient in the alfalfa tissue.
A soil test will indicate quite accurately what is available to the plant in the soil, but not neces-
sarily the amount of the soil nutrients the plant can or does absorb from the soil. The results for Mg
illustrate this point. The soil analyses showed that almost in all cases the soils contained sufficient
levels of available Mg for the proper growth of alfalfa. In contrast, only 6% of the forage samples
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contained an adequate tissue level of Mg (0.35% dry weight of the shoots) for maximum growth and dry

matter yield. About 22% had borderline levels of Mg (0.30 to 0.34%), but 31% were moderately low (0.25

to 0.29 %) and 41% were quite low (0.10 to 0.24 %) in Mg concentration . Thus, 72% of the alfalfa fields

sampled were deficient in tissue levels of Mg.

There appears to be a need for greater use of tissue -analysis in Arizona to be certain that the

crop is obtaining sufficient amounts of each nutrient for maximum growth and yield. At the least,

tissue -analysis of the entire nutrient profile (10 to 12 elements) can be used as a diagnostic tool to

ascertain whether the crop plant is obtaining sufficient amounts of each element needed for survival and

maximum growth.

An ideal time to make a tissue analysis on alfalfa is in the second or third cuttings in the spring

when it reaches the first flower stage of growth. These are high -yielding harvests where nutrient
demands are large, especially when 15 tons per acre annually are possible in the irrigated, lower

valleys of Arizona.

Arizona Salt Tolerant Alfalfa

J. E. Stone, A. K. Dobrenz, M. H. Schonhorst and Dale Smith

Department of Plant Sciences, University of Arizona, Tucson

Summary

Research on the development of salt tolerant alfalfa has shown that each cycle of selection re-

quires higher concentrations of salt to eliminate 99 % of the population. The surviving 1% which could

survive 18,000 ppm NaC1 are being used to produce seed for the next breeding cycle. Yield trials this

summer indicate that the new 1980 AZ salt tolerant alfalfa yielded 10% more than the original popula-

tion Mesa -Sirsa, at the Mesa Experiment Station.

* * * * * * * * * * * * * * * * * * **

Salt accumulation at the soil surface is a perpetual nuisance to most arid and semi -arid soils that

are irrigated. When alfalfa seed are planted in the surface of these soils, the developing roots ex-

perience the greatest salt concentrations of their existence. Stand establishment may therefore be

scanty.

A continuing mass selection breeding program for tolerance to these salt stresses has been devel-

oped. Table 1 shows the progress made during the last three years.

Table I. Percent germination of six alfalfa lines under sodium chloride stress.

NaC1 Osmotic Potential (bars @ 25 °C)

Germplasm 0 -12 -12.5 -13 -13.5

AZ Salt tolerant, 1980 83.4 63.2 56.9 52.1 37.8

AZ Salt tolerant, 1979 86.6 30.4 28.6 23.9 22.1

AZ Salt tolerant, 1978 77.3 10.2 6.2 7.8 1.9

Mesa -Sirsa 58.8 3.5 2.5 0.4 0.9

Lew 77.2 5.8 1.9 1.2 0.3

Each succeeding cycle of mass selection has required a greater osmotic potential of sodium chloride
media to eliminate 99% of the germinating seed (1% survivors). The levels of NaC1 required were -13
bars for 1977, -14 bars for 1978, -16.5 bars for 1979, and -18 bars for 1980. As with each cycle of

this selection program, the 1980 survivors were grown to maturity under optimum field conditions for
bee pollinated seed production. This seed, produced in the summer of 1981, will be subjected to the
salt stress required for the selection of a one percent surviving population. These survivors will then
be grown to produce the 1981 seed, concluding another cycle.

The most recent yield test (Table 2) on the AZ Salt Tolerant germplasm indicates that production
was 10.0% higher than the control cultivar Mesa -Sirsa.
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