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plant, K efficiency ratio and utilization efficiency ratio of
24 wheat (Triticum aestivum L.) varieties were reported by
Woodend et al. (1985). The maximum amount of variation was
recorded for utilization efficiency and lowest for efficiency
ratio.

Striking genotypic differences were demonstrated by Kylin
and Hansson (1971) and Hansson (1975) in experiments on the
effects of K and Na on K-Na-ATPases extracted from different
inbred lines of sugarbeet. The results of Marschner et al.
(1981) demonstrated pronounced genotypic differences in
sugarbeet with respect to the response to Na at three levels
of K and Na treatments.

Differences among barley (Hordeum distichon L.) genotypes

in K use efficiency (dry matter produced/K absorbed) were
found by Pettersson (1978), Jensén and Pettersson (1980), and
Glass and Perley (1980). Pettersson and Jensén (1983) observed
great differences 1in K use efficiency ratios among 11
cultivars of barley. Their experiments also showed that a high
ion uptake efficiency (influx) is not necessarily correlated
with high dry matter production. In an experiment with tomato
varieties Figdore et al. (1985) reported differences in K
efficiency ratio (KER) calculated as the total mg of plant dry
weight divided by the total mg K present in a plant. The dry
weights and KER values for the tomato strains differed when
the plants were grown under low K stress without added Na. The
KER values also differed among strains grown under low K

stress, with either 10 or 160 mg Na/pot present. Potassium use
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efficiency was shown to be greater in C, grasses than C;

grasses (Blevins, 1983).
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MATERIALS AND METHODS

Plant Material

Five clones from each of the three phenotypes ( a total of
15 clones) of alfalfa (cv. WL 309) were selected from a field
in Davis County, Utah, that was low in K and where K
deficiency symptoms were evident (James, 1988). The three
phenotypic classes of alfalfa were plants exhibiting

1) Normal appearing leaflets (N)

2) Classical white spot K-deficiency symptom on leaflets

(W), and

3) Marginal chlorotic symptom on leaflets (M).
All the three phenotypes (N, W, and M) were deficient in K
exhibiting the above visual symptoms. An incomplete 15 X 15
diallel progeny set was formed by crossing and selfing of the

clones from the three phenotypes of alfalfa.

8o0il

Millville silt loam (coarse silty carbonatic mesic typic
haploxerolls) soil which was low in plant available K was
obtained from the Greenville Research Farm in North Logan for
all the greenhouse experiments. The soil was air dried,
screened, and thoroughly mixed so as to obtain a uniform
growth medium. The soil characteristics are presented in Table

1.
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Table 1. Some characteristics of experimental Millville silt
loam soil.

pH ECe P K Na Ca Mg %$CaCoy SAR
ds m mg kg '® mg L®
747 1.6 9.0 77 34 236 46 40 0:52

(NaHCO; extractable, Water soluble.

Three successive experiments were conducted with alfalfa
clones, and alfalfa diallel crosses at the Utah State
University research greenhouse in the years 1988, 1989, and
1990 respectively. The average climatological conditions in
the greenhouse were as follows:

Temperature- Day : 24%C #2
Night: 18% #1
Photoperiod: 14 hrs day‘1 (Sjiiaame To 7 Pse)

Light source: High pressure sodium vapor lamps

21

Photosynthetic irradiance: 230 pmol m™°s’

Experimental Design
Experiment 1
From the total of 15 mother plants (i.e. five from each of
three phenotypes of alfalfa) only 13 mother plants
representing three phenotypes were obtained as follows: four
representing normal (N), five representing marginal (M), and
four representing white spot (W) phenotypes. Two plants, one

each from normal and white spot phenotype did not survive




