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Check populations. Checks were Vernal, W79-40 and
W79-41. W79-40 is a second-generation synthetic of 452
Vernal, Saranac and Iroquois plants (in approximately equal
numbers per cultivar), which entered the inbreeding process
that produced the eight $4 plants used in this experiment.
W79-41 is a first-generation synthetic of 41 St lines from
the same materials and included the eight St lines which
gave rise to the $4 lines.

Crosses for production of breeding materials for subse-
quent hybridization were performed with suction emascu-
lation. Crosses for production of seed for tests of forage yield
were performed without emasculation.

Forage yield was evaluated at Arlington, WI in an exper-
iment consisting of five randomized blocks. Sufficient $4
seed for testing of forage yield was available for five of the
eight S~ families. The population of five Sa families evalu-
ated for forage yield was, therefore, partially isogenic to the
SC, DC, and DDC populations. Entries were seeded in plots
of three 1-m rows, 0.5 m apart at the rate of 60 seeds per
row. Plots were 1.5 m apart and were separated by two 1-
m guard rows seeded with 60 seeds per row of Vernal. The
experiment was seeded on 17 May 1984. Plots were mowed
(no yield data collected) on 31 July 1984, harvested on 
Aug. 1984 and 21 May 1985, mowed on 30 Aug. 1985, and
harvested 30 May 1986. Several plots were eliminated by
rains and the experiment was analyzed as an unbalanced
design. Statistical analysis was performed the same as the
analysis of Exp. 1 except analysis of covariance was not per-
formed.

Populations for evaluation of seed yield were derived
from 16 Sa inbreds that included the eight S, inbred lines
represented in the materials evaluated for forage yield, plus
an additional eight $4 inbreds representing the same pro-
portion of Vernal, Saranac, and Iroquois as before. Mating
procedures were also the same as for the production of the
materials for forage yield testing. The $4 generation was
tested using a bulk of S~ seed from nine S, families for which
there was sufficient seed. Thus, the S~ generation was tested
with a population that was nearly isogenic to the generations
of higher heterozygosity. The SC and DC generations were
each tested using a bulk of seed from eight SC and DC fam-
ilies, respectively. The checks were the same as in the forage
yield test. The DDC generation was not tested for seed yield.

Seed yield was evaluated in an experiment consisting of
four randomized complete blocks at Prosser, WA in a NC-
83 Alfalfa Seed Yield Test that included 28 cultivars and
experimental populations. Entries were seeded in plots of
four 12.16-m rows with 0.55 m between rows at the rate of
0.75 g seed per row. Pollination was by leafcutter bees pro-
vided for the test and by honey bees and wild bees that
frequented the trial. The experiment was seeded on 25 and
26 Apr. 1984 and harvested in late September in 1984 and
1985. Seed yield in each year was analyzed separately.

RESULTS

In Exp. l, forage yield of the diploid-derived pop-
ulations increased with heterozygosity (SC < 3W 
DC) (Table 1). Analysis of variance indicated signifi-
cant (P < 0.05) differences among populations. Pair-
wise comparisons indicated that all differences among
the diploid-derived populations were significant (P 
0.05) (Table 2).

Cross fertility of diploid-derived populations also
increased with heterozygosity (DD < SC < 3W 
DC) (Table 1). An analysis of variance revealed sig-
nificant (P < 0.05) differences among populations.
Pairwise comparisons indicated that the DD popula-
tion was inferior to the populations of higher heter-
ozygosity but that differences among the SC, 3W and
DC populations were not significant (P > 0.05) (Table
2). Self fertility of the diploid-derived populations also
increased with increased heterozygosity (DD < SC 
3W < DC) (Table 1).

In Exp. 2, forage yield of the S4-derived populations
increased with increasing heterozygosity ($4 < SC 
DC < DDC) (Table 3). The analysis of variance 
dicated significant (P < 0.05) differences occurred
among populations and all pairwise comparisons
among the S4-derived populations were significant (P
< 0.05) (Table 4).

Seed yield of the S4-derived populations increased
with increasing heterozygosity in both years ($4 < SC
< DC) (Table 3) with a single exception (in 1984,
where SC > DC) that was not significant (P > 0.05)
(Table 4). Pairwise comparisons among populations
indicated that the $4 population was inferior to the
populations of higher heterozygosity in both years
(Table 4). Differences between the SC and DC popu-
lations were significant (P < 0.01) only in 1985 (SC
< DC).

DISCUSSION

The results of both experiments demonstrate pro-
gressive heterosis for yield of forage and seed in al-
falfa. More heterozygous generations were usually
more productive than more-inbred isogenic genera-
tions. Whenever pairwise comparisons were statisti-
cally significant (P < 0.05), the more heterozygous
generation exhibited superior performance.

Results can be compared between experiments rel-
ative to Vernal, which was used as a check in all eval-
uations. For forage yield, the performance of the dip-
loid-derived hybrid populations of Exp. 1 was
generally inferior relative to Vernal (Tables 1 and 2),

Table 1. Means for forage yield and fertility of doubled diploid (DD), single cross (SC), three-way cross (3W), and double cross (DC) populations
of alfalfa in Exp. 1.

Forage yield Fertility

Cross Self
Population n~" Mean %SC n:~ Mean %SD Mean %SC

g m-2
% seed tlower-~ % seed flower-~ %

DD 25 1.67 58 0.08 41
SC 35 1 697 100 68 2.87 100 0.19 100
3W 26 1 943 114 54 3.17 110 0.29 155
DC 40 2 118 125 67 3.28 114 0.34 181

Check

Vernal 6 2 577 159 5 3.28 114 1.32 702

Number of plots estimating population mean for forage yield.
Number of plants estimating population means for cross and self fertilities.


