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Abstract: Alfalfa cultivars are tested on a routine basis at 7 locations in
California, representing distinct climatological zones and dormancy groups.
Interpretation of the best cultivars for an area should include l)classification
of yield ranking using statistical tests for similarity or lack of similarity
with other high yielding varieties, 2) desired dormancy class, 3) Resistance to
important pests for an area. Data from as many years and locations as possible
should be incorporated into this decision. Data from individual cuttings or
years should not normally be used in isolation when choosing varieties, but
provides information as to differences in growth habits. Attention should be
paid to the likelihood (estimated by LSD), that a variety is truly different
from the check or another variety. A variety trial database has been developed
of the performance of varieties relative to checks which will enable comparisons
of variety performance over the past decades.

evaluation,Keywords: alfalfa, Medicago sativa,
database, yield, disease ratings.
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INTRODUCTION
Successful alfalfa production depends upon a large number of factors,

including cultivar selection. Selection of the best cultivar in alfalfa
production is particularly important since a grower is committing a field to a
variety for a much greater period of time than with an annual crop. Each year,
numerous alfalfa varieties are developed and released by public and private plant
breeding programs across the country. California has varied climatological zones
and localized requirements for disease and insect resistance. These, facts,
coupled with a large volume of promotional material, sometimes make variety
choice confusing.

Although individual company trial results may be useful for determining
performance of a variety, it is important to have non-biased evaluation of plant
materials from other sources. For this reason, The University of California
Cooperative Extension has evaluated cultivars of alfalfa since the 19505. This
article discusses the testing program in California, the use of dormancy and
disease ratings, the development of a variety trial database, and interpretation
of the tests for variety selection.

WHAT IS TESTED?
The California Alfalfa Cultivar Trial is open to any certified alfalfa

cultivar which is sold or is likely to be sold in California. The word
ICultivar' is used to mean "cultivated variety'. to distinguish from naturally
occurring varieties of plants (however in common usage they are often used
interchangeably). Cultivars included in the trials cover a wide spectrum of
dormancy ratings from dormant ( dormancy rating of lor 2) to very nondormant
(9). Cultivars are grouped by dormancy ratings at individual sites, since
dormancy has a tremendous effect on performance. Blends or brands are not
currently included in the trial. Companies make a donation towards the costs of
the trial, which covers a portion of the expenses of conducting the trials. The
remainder is funded by the California Crop Improvement and the University of
California cooperative Extension. Experimental cultivars are tested as space
permits, but priority is given to those lines which will be sold in the state.

1 Extension Forage Specialisl, Planl Breed.:r, and Scientific Research Associale, respectively, Department of Agronomy and

Range Sci.:ncc, Universily of California, Davis, CA 95616.
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(TRIAL LOCATIONS
Varieties are tested at seven locations in California to represent the

distinct areas of alfalfa production in the state (see Figure 1). The
Intermountain production area is represented by three trials in northern
California: Tulelake (at the UC Tulelake Experiment Station, Tulelake, CA), and
on farmer-cooperator fields in Butte Valley, and Scott Valley. The Sacramento
Valley and northern San Joaquin Valley area is represented by the UC Davis trial
(at the UC Davis Agronomy and Range Science Field Research Facility, Davis, CA).
The San Joaquin Valley is represented on the east side by a trial at the UC
Kearney Agricultural Research and Extension Center (Parlier, CA), and on the west
side by a trial at UC West Side Research and Extension Center (Five Points, CA).
The Imperial Valley and low desert location is represented by the UC Desert
Research and Extension Center (EL Centro, CA).

MANAGEMENT OF THE YIELD TRIALS
These trials are seeded as close as feasible to what is believed to be the

optimum time for seeding alfalfa in California at a particular location (Teuber,
et al., 17th CA-AZ Alfalfa Symposium, 1987). This date varies from northern
California (late June-early August), Sacramento Valley (first 3 weeks of Sept.)
San Joaquin Valley (second week of Sept. through 1st week of Oct.), to the
Imperial Valley (1st 3 weeks of Oct.). The high desert area optimum planting time
is considered to be the last two weeks of August to the first week of September
(see article on optimizing stand establishment, S. Orloff, this proceedings).
Germination tests are conducted to determine viability, and seed is planted at
about 25 lb/a live seed using a brillion-type experimental seeder specially
designed to change cultivars between plots. This seeder provides a planting
method which is quite similar to that used by growers. Plots are 5' wide and
approximately 25 feet long (depending upon field size), and 4 replicates or more
are established at each location.

{

After the establishment of each trial, plant stand counts are taken from
a defined area of each plot and the area marked for counts to be taken at the end
of the trial. This data is taken to estimate stand loss for each variety.
Percent cover ratings are also taken each year. Cuttings (after the seeding
seeding year) are taken from approximately a 3' X 20' area using a flail-type
harvester, and dry matter yield determined by oven-drying subsamples. Data is
assembled from each of the locations and cuttings and analyzed and summarized at
UC Davis.

FALL DORMANCY TRIAL
Fall dormancy is a measure of the ability to grow following cutting in the

autumn. It is a measure of the response to decreasing daylength and temperature.
Dormant cultivars (class 1 to 3) exhibit a strong response to reduced day length
and temperature, whereas nondormant cultivars (class 7-9) have a reduced response
to changing daylength. Nondormant cultivars can be expected to grow much later
into the fall than dormant cultivars. However, nondormant cultivars will also
be much less tolerant to severe winter conditions than dormant cultivars. In
general, the alfalfa grower will want to choose a cultivar that will grow
vigorously and efficiently use as much of the growing season as possible without
compromising the potential for winter survival.

Although fall dormancy ratings of cultivars are usually provided by
companies, expression of dormancy characteristics can vary by location. For this
reason, each variety entered into the uc trial is tested for dormancy

l
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classification in a separate trial established at or near each location used for
the forage trial. These cultivars are established in the spring in single-row
plots using 30" row spacing. Plants are thinned to approximately la" between
plants, so that individual plants may be rated. This experimental design and
planting arrangement is practiced according to standards set by the National
Alfalfa Variety Review Board. This plot is not harvested for forage, but is cut
twice: once in summer (early July), and once in the fall. The fall harvest
occurs on a specified date between September 7 and October 23, depending upon
location (September 7 at Tulelake and October 23 at Imperial). After fall
cutting, plants are immediately irrigated, and regrowth is measured approximately
25 days later. These regrowth ratings provide an estimation of the dormancy
response in the environment and the year tested. Fall dormancy in alfalfa is
under genetic control, but the regrowth expressed by the plant may vary depending
upon fall growth conditions.

(

INTERPRETATION OF VARIETY TRIAL DATA
A summary of the results (cumulative over years) from the alfalfa trials

which have been replicated over years is provided in Tables 1-4. Yields from the
Tulelake, Scott Valley, and Butte Valley and West Side Field Station are not
available, since these sites have only one year's data or are in the seeding
year. For those interested, single year, cutting by cutting data for 1993, this
is made available in an Agronomy Progress Report available from your County-
based UC Cooperative Extension Farm Advisor.

The probability that the soils, management, and growing conditions of any
experimental site will exactly match your farm is fairly low. Experimental field
plots are replicated within a site, across sites, and over years to sample the
variation which naturally occurs within a region, within a field, from field to
field, and from year to year (variation due to soil and weather). This
replication is important to fully sample the variation which exists in biological
systems. Alfalfa has the added dimension of multiple harvests (variation across
cuttings). It is important to obtain reliable data on a variety from as many
sites, as many observations, and as many sources as possible. Generally, one
cutting or one year (especially from the year a crop was seeded), or even a
single site is not adequate, especially if wider data are available.

( -.c

Variation over the season. Data from the cuttings over a year, however, can aid
in assessing whether differences exist in the performance of cultivars at
different times of the year. Table 5 shows example cultivars chosen from the UC
Kearney Alfalfa Variety Trial, which was planted at Parlier, CA in 1990. In this
table, it is apparent that some cultivars may perform better at certain cuttings
than others. For example, variety X performed relatively poorly in the first
cutting but did well during cuts 3,4, and 5, and ended up second in that year,
a similar pattern to Moapa 69. UC332 ranked low in the first cutting and did
quite well in the later cuttings, especially 6,7, and 8. Variety y did quite
well in the first 3 cuttings, but was sometimes significantly lower later in the
season. It is important to emphasize, though, that each variety performed
equally well in the yearly totals (no significant difference was found between
them). They therefore should be grouped as high yielding varieties, but if
greater production is desired during one part of the year, this data can be used
to aid in making that choice (several years of data should be used).

(
Year to year variation. The summary of yields over several years of study (Tables
1 to 4) provides the strongest indication of overall performance. Once a
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cultivar has been tested over a number of cuttings, locations, and years, the
data becomes more "robust" or believable. Table 6 provides an illustration of
performance of several selected cultivars from the Kearney trial. Several
cultivars performed poorly in the first year (the crop was seeded in March of
that year), especially Variety Z, but yielded among the top cultivars in the
second, third, and fourth years (Table 6). Conversely, some cultivars perform
well in the first year but tended to do poorly in the subsequent years (Variety
M). Nitro is one such variety, which was released by the University of Minnesota
as an alfalfa to be planted in an annual rotation with cereals to provide some
nitrogen. This variety did quite well in the first year, but dropped to much
lower rankings in the later years. Given the intended usage of this cultivar,
this type of performance might be expected. There are also examples of cultivars
which rank high in an individual yearly average, but are just "average'. in a

multi-year comparison (see table 3).

The importance of statistics. Although economics has been called the "dismal
science", .statistics might rank right down there near it, perhaps the "dreary
science", at least in some peoples view. However, statistics was originally
invented by agricultural scientists who found it difficult to confidently judge
the true differences between cultivars (or agricultural treatments), just by
eyeballing or ranking the yields. The question was (and is): how can we truly
say that a variety is superior or inferior, given the variation which naturally
occurs in planted fields?

There are a number of approaches to assessing "true" differences. The
Least Significant Difference (LSD) is one way of testing between any two means.
A value is calculated which determines a "critical difference", beyond which a
variety is judged to be truly different. The LSD is added and subtracted to a
variety mean yield, and any other variety mean which falls within this range is
considered similar, and values which fall outside of this range are considered
different. For convenience, we have placed the letters, "a", "b", "c", etc.
next to the yields, base upon the LSD. Cultivars with the same letter should be
considered equal in yield, within a 95% confidence level. This means that we
should consider them equal with a 1 in 20 chance of being wrong (5% probability).

It is important to note that even though rankings are given within these
letter groupings, for all practical purposes, we can't tell the difference
between them. That is, the differences in the numerical values for yield are
more likely due to factors such as soil type and weather rather than genetic
differences. However, if the difference between the two cultivars is greater
than the LSD (they share no letters), we determine that they are statistically
different, with the same (95%) confidence level.

Another statistic, the Coefficient of Variation (C.V.), is also calculated
and presented in the table. This is an estimation of the overall level of
uncontrolled variation in the experiment. High value for a C.V. means that one
should consider the data less reliable. Coefficients of Variation under 10-12%
are usually considered acceptable.

Why are these statistics important? It is clear from applying this
analysis to Tables 1-4 that even though there may appear to be a "winner" in each
trial, more realistically there are a "group of winners'. in a trial. Conversely,
there are groups of poorer yielding or average-yielding varieties. The
statistical tests should be used to mentally group those sets of cultivars which
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may be considered "high yielding" for their area. It is important not just to
use the numerical ranking of a variety yield, which may be misleading, since
there are a number of other cultivars ~lhich are essentially similar to that one.
The ~ difference between a variety and other cultivars (tested by the LSD),
while considering the variation within a trial (estimated by the CV) is
important. The grouping of high yielding cultivars should then be coupled with
disease ratings and dormancy qualities to aid the variety decision.

(

Fall dormancy. Growers should be aware of the influence of fall dormancy on the
yield results. A cultivar may be an excellent variety but yield less than a less
dormant variety in a trial in a particular area. That variety may perform quite
well further north. Some degree of dormancy may be valuable in southern locations
on heavier clay soils which are saturated during winter months, even though these
would exhibit lower yields than non-dormant materials on lighter soils. Fall
dormancy plays a significant role in northern locations in preparing a plant for
the stress of winter. Current fall dormancy ratings for the cultivars in these
trials are provided in the Agronomy Progress Report (available from the Farm
Advisor in your county), and a list of dormancy ratings of alfalfa cultivars is
provided by the Certified Alfalfa Seed Council (Alfalfa Varieties, 1993-94

Edition).

Stand persistence and percent cover. Two types of stand measurements are used in
our evaluations: stand persistence and percentage cover. These are sometimes
viewed as the same thing, but we believe they are distinct (but related)
components of stand longevity and productivity. An alfalfa population is dynamic
and goes through a number of changes from the seeding year through plowdown. A
planting rate of 12 pounds per acre viable seed will result in about 60 seedlings
per square foot under ideal conditions. During the first year 65-70% of these
plants will die due to a poorly understood causes, a process which we term "self-
thinning" (self-thinning is much greater at higher seeding rates). Subsequent to
the first production year, additional plants will die and the surviving plants
will compensate and get larger.

1

There are differences among cultivars in the amount of thinning that occurs
and in the degree to which the surviving plants can compensate. Stand
persistence is a measure of the proportion of the plants present after the first
cutting that are still present at the end of the trial. This is determined by
the difference between the initial and final count from a defined area of a plot
(survival). Percentaqe cover is an estimate on a 1-10 scale (1=10%, 10=100%) of
the proportion of the soil surface that is covered by the alfalfa canopy. This
measure is taken in the spring after the first cutting and again in the fall
after the final cutting each year. This provides a combined measure of both
stand persistence and the ability of individual plants to compensate for their
missing neighbors. Therefore, it is possible to have low persistence and high
percentage cover or high persistence and low percentage cover. We believe that
persistence measures the ability of the plant to withstand the stresses imposed
by the environment and harvesting management, whereas percentage cover estimates
the ability to compensate for stand loss (plasticity), and of the remaining
plants to compete with weeds.

Disease and Insect Pest Resistance. Some would maintained that disease and
insect pest resistance should be the first criteria to consider for variety
selection. In a state as diverse as California, consideration of pest resistance
levels is no more or less important than consideration of fall dormancy or yield {
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potential. Growers ignore any of these factors at their peril. Pest resistance
is certainly a critical part of the selection process, and an inexpensive
approach to addressing pest problems. Important insect pests in alfalfa include
the spotted alfalfa aphid (SAA), the pea aphid (PA), the blue alfalfa aphid
(BAA), the Egyptian alfalfa weevil (EAW), alfalfa caterpillar, leafhoppers, and
the yellow striped armyworm. Some of these pests are no longer viewed as a
problem in some areas due to excellent resistance incorporated into adapted
varieties. The Silverleaf whitefly has gained in importance in recent years in
the Imperial Valley, but not yet considered an economic problem outside the low
desert. The silverleaf whitefly has been found in much of the rest of the state,
however. Some resistance has been identified in preliminary uc trials, but is
not yet incorporated into commercial varieties.

Root and crown diseases are more common on, but not limited to, poorly
drained soils and in soils with a high clay content. Diseases common in
California include Phytophthora root rot (PRR), Stagonospora root rot,
Sclerotinia, Fusarium root rot, Rhizoctonia stem and root canker (Rz), Southern
Anthracnose (SAN), Bacterial Wilt (BW), Fusarium Wilt (FW), and Verticillium Wilt
(VW). Nematodes are more commonly a problem on sandier soils and- include the
Stem Nematode (SN), Root Knot Nematode (RKN).

Recommended minimum varietal pest resistance ratings for alfalfa are
provided in Table 7 for ten important pests in California. These recommendations
were developed primarily by Verne Marble based upon his extensive experience with
alfalfa in California. A "resistant" or "moderately resistant" recommendation
does not indicate that the pest is widespread in the area or uniformly
distributed within that area. However, it does indicate that that pest has been
recognized as being important at some location within that region. It should
also be pointed out that different levels of resistance are required for
different pests. For example, moderate resistance (MR-15-30% resistant plants)
may be sufficient for bacterial wilt disease resistance in the San Joaquin
Valley, but is insufficient for resistance to stem nematode, which requires
highly resistant (HR) cultivars for the same region. In addition, some diseases
are not fully expressed in a given year. For example, verticillium wilt is
expressed only under certain conditions, but can lead to a chronic decline in
stand. Therefore, VW resistance is recommended for all CA areas except Imperial

Valley.

A DATABASE OF THE ALFALFA VARIETY TRIAL RESULTS
Since variety testing has been conducted over such a long period in

California, we have developed a database to help analyze the performance of
cultivars relative to their check over a number of years and range of
environments. We have been able to put the yield information (expressed as a
percent of check), along with information about trial location, the number of
cuts, year planted, number of years tested, the name of the check, and the LSD
for that comparison (with the check) into the database. LSDs can also be used
to compare with other cultivars in the same trial, but not across trials.
Although this database contains over 800 entries (an entry is a variety
performance in a given trial), a small group of cultivars can be selected to
compare their relative performance.

Table 8 shows three cultivars which were selected from this database, the
names of which have been changed to protect the innocent and the guilty. These
are real yield results and data, but simply the names have been changed. It's
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clear that Variety A has consistently yielded below the check variety (92.1-94.8%
of check), although this was not significant (if the LSD, expressed as a percent
of check, is greater than the difference between that yield (%) and 100%, then
the variety is considered similar to the check-see above discussion). Variety
a, however, always yielded more than the check variety (106.2-121.1), though
again not always significantly. Variety C consistently yielded the same as the
check variety (100.2-101.9).

r<

One should note that each line in this table represents the results of a
multi-year trial (2-5 years) , and that the number of cuttings represented, number
of years, check variety used, and absolute yield level varies significantly
between them. Therefore, one should not make direct comparisons between lines,
but examine the data for trends and for the degree of consistency in the results.

This database is still "under construction", but should be available in
1994 from the senior author. We feel this will be helpful in making decisions
as to suitability of cultivars which have been widely tested. If comparisons of
cultivars which have been in uc trials over a number of years is desired,
specific requests may be made in writing to the farm advisor in your county.

VARIETAL INFLUENCE ON FORAGE QUALITY
There have been claims of improved quality of alfalfa cultivars which may

differ in several plant characteristics. This is a complex subject, and clearly
worthy of a full paper by itself. The California alfalfa variety trials do not
currently include quality analysis for several reasons, the first of which is
cost. However, besides this, it is widely recognized that stage of harvest has
a greater effect on forage quality than variety selection, and tests for
differences between cultivars would be influenced by, and confounded by, the
stage of maturity at harvest. Other factors, such as soil fertility, plant
stress, and fall dormancy will also influence quality. There is not a lot of
data on quality differences between cultivars grown in California, unfortunately,
and we hope that this situation may change in the future.

{

AGRONOMY PROGRESS REPORT
Data each year from the variety trials is summarized in the "Agronomy

Progress Report" which is published each year at the University of California,
Davis, and circulated to companies and individuals who develop alfalfa cultivars
and to Farm Advisors who work with alfalfa. Farm Advisors, in turn, provide this
information to growers in their county.

CONCLUSIONS
Alfalfa cultivars differ significantly in their yielding ability, fall

dormancy characteristics, and pest resistance. When selecting a variety, growers
should consider the factors of soil texture, length of stand life desired, local
climate, value of late fall/early spring growth, intended market, desired
dormancy and pest resistance needs. Cultivar selection is often the best weapon
available to combat certain disease & pests, especially with public concern with
the use of pesticides in the environment. Cultivar selection should be made
using data from the greatest number of locations, cuttings, and years of tests
possible, to improve the reliability of the data. Consideration should be given
to statistical grouping of yield results rather than absolute yield rankings.
Data from these trials should be used to identify a group of promising cultivars
which then can be tested on small acreage for on-farm evaluations.

l.
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Table 1. 1992-1993 UC Davis Semidormant Alfalfa Cultivar Trial yield

summary. Trial planted 9/16/911.

FORAGE YIELD (RANK IN PARENTHESIS)

1992 1993 1992-1993 % OF

ENTRY TOTAL TOTAL AVERAGE MOAPA 69

Dry Tons/acre % WL 88-206 12.80( 2) 11.00( 2) 11.90( 1) A2 107.8

WL 87-223 12.55( 4) 11.13( 1) 11.84( 2) A 107.2

WL 457 13.14( 1) 10.30( 4) 11.72( 3) AB 106.2

ABI9181 12.54( 5) 10.46( 3) 11.50( 4) ABC 104.2

IK 8806 12.62( 3) 10.28( 5) 11.45( 5) ABC 103.7

VS 957 12.47( 7) 10.22( 7) 11.34( 6) ABCD 102.7

ABI9182 12.40( 8) 10.05(10) 11.22( 7) ABCD 101.6

DK 169 12.34( 9) 10.10( 8) 11.22( 8) ABCD 101.6

Lobo 12.48( 6) 9.93(11) 11.21( 9) ABCD 101.5

Moapa 69 12.03(12) 10.05( 9) 11.04(10) BCDE 100.0

VS 9051 12.32(10) 9.64(12) 10.98(11) CDE 99.4

AP 8891V 11.51(15) 10.27( 6) 10.89(12) CDE 98.6

Isle Verde 12.08(11) 9.25(16) 10.66(13) DE 96.6

Garst 630 11.70(13) 9.57(14) 10.63(14) DE 96.3

5683 11.27(16) 9.54(15) 10.40(15) EF 94.2

NK 89787 11.13(17) 9.61(13) 10.37(16) EF 93.9

NK 90789 11.64(14) 7.98(17) 9.81(17) F 88.8

12.18 9.96 11.07 100.3GRAND MEAN

% cv 4.7 6.1 5.7
LSD 1.05\ 0.81 0.86 0.63 5.7

Table 2. 1992-1993 UC Davis Nondormant Alfalfa Cultivar Trial yield
summary. Trial planted 9/16/911

FORAGE YIELD (RANK IN PARENTHESIS)
1992 1993 1992-1993 % OF

ENTRY TOTAL TOTAL AVERAGE MOAPA 69
Dry Tons/acre % UC 304 13.89( 1) 10.37( 9) 12.13( 1) A2 109.8

WL 88-137 13.49( 2) 10.65( 5) 12.07( 2) AB 109.3
IK 8804 13.08( 5) 10.97( 1) 12.02( 3) AB 108.9
IK 8803 12.97( 8) 10.84( 3) 11.91( 4) ABC 107.9
PGI9015 12.83( 9) 10.96( 2) 11.89( 5) ABC 107.7
CRX-P1us 13.19( 3) 10.59( 6) 11.89( 6) ABC 107.6
UC Cibola 13.14( 4) 10.34(10) 11.74( 7) ABC 106.3
5715 12.99( 6) 10.46( 7) 11.73( 8) ABC 106.2
Palo Verde 12.66(12) 10.66( 4) 11.66( 9) ABCD 105.6
VS 9061 12.99( 7) 10.30(11) 11.64(10) ABCD 105.5
Maricopa 12.69(11) 10.14(13) 11.41(11) BCD 103.3
5888 12.82(10) 9.97(16) 11.40(12) BCD 103.2
CUF 101 12.13(15) 10.46( 8) 11.30(13) CD 102.3
WL 516 12.48(13) 10.08(14) 11.28(14) CD 102.2
OK 49 12.31(14) 10.14(12) 11.23(15) CD 101.7
Moapa 69 12.03(16) 10.05(15) 11.04(16) DE 100.0
ABI700 11.71(17) 9.34(17) 10.53(17) E 95.3

GRAND MEAN 12.79 10.37 11.SB 104.9

% cv 4.6 5.6 5.0

LSD (.05\ 0.84 0.83 0.58 5.2

I. Both trials seeded at 30 lblacre viable seed on Y010clay loam soil at the Univ. of California Agronomy Farm. Davis. CA, 9116191

2.Entries followed by the same le\ler are not significantly differcnt at the 5% probability level according to Fishers (protected) LSD.
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(
Table 3. 1990-1993 UC Kearnev Alfalfa Cultivar Trial yield summary. Trial Dlanted 3/22/90'

f:

~cv 9.1 .1.3 6.0 10.3 11.1

1.5

(I. Trial seeded at 25 lblac~ viable seed 00 a Hanford rIDe sandy loom roil at the Univ. of California Keamey Agricullural Cenler. Parlier. CA. 9116/91.

2. Entri.. followed by the ame letter a~ not lignifi=tly different at the 5% probability level according to Filhe" ip~) LSD.

28

FORAGE YIELD (RANK IN PARENTHESIS)

ENTRY 19'X) I~I 1992 1993 AVERAGH ~ OF MOPAPA 69

Dr/f-'acre -~-
WL85-3)4 6.34(13) 14.12(2) 12.85(2) 11.91(1) 11.:J1(I) A 108.7
IK8918 6.69(2) 13.81(6) 12.64(10) 11.03(7) 11.04(2) AB 106.2
UC 332 6.22(26) 14.32( 1) 12.68( 7) 10.-s:>(11) 11.01( 3) ABC 105.9
WL87-223 6.18(27) 13.64(10) 12.75(3) 11.27(2) 10-%(4) ABCD 105.4
IK 8~ 6.22(25) 13.44(20) 12.56(14) 11.22( 5) 10.86( 5) ABCDE 104.5
SW 14 5.92(48) 13.63(11) 12.65( 9) 11.24( 3) 10.86( 6) ABCDE 104.5
AP 8986 5.61(ffi) 13.48(17) 13.02( 1) 11.23( 4) 10.83( 7) ABCDEF 104.2
NK C88-502 6.15(29) 13.93( 4) 12.56(15) 10.56(15) 10.-s:>( 8) ABCDEFG 103.9
UC 2S7 5.82(54) 13.58(14) 12.S7(13) 11.16( 6) 10.78( 9) ABCDEFG 103.7

Calgenc84D92 6.10(35) 13.49(16) 12.72(4) 10.-s:>( 9) 10.78(10) ABCDEFG 103.7
Arroyo 6.26(21) 13.85( 5) 12.49(18) 10.44(18) 10.76(11) ABCDEFG 103.5
Eamcralda SP 6.10(34) 13.47(18) 12.55(16) 10.-s:>(10) 10.73(12) ABCDEFGH 103.2
IK 8801 6.58( 4) 13.07(39) 12.27(25) 10.76(12) 10.67(13) ABCDEFGHI 102.6
DK Exp 101R 6.68( 3) 12.88(47) 12.13(33) 10.86( 8) 10.64(14) ABCDEFGHI 102.3
DK Exp. 169 6.26(20) 13.14(33) 12.39(20) 10.69(14) 10.62(15) ABCDEFGHI 102.2
DS 89'X) 6.49( 9) 14.07(3) 12.24(27) 9.53(37) 10.58(16) ABCDEFGHIJ 101.8
NK C88-.503 5.89(51) 13.35(24) 12.72( 5) 10.32(19) 10.57(17) ABCDEFGHIJ 101.7
DK 189(VS 75 5.77(S6) 13.61(12) 12.67( 8) 10.14(23) 10.55(18) ABCDEFGHIJK 101.5'

5715(XA181) 6.84( 1) 13.46(19) 12.18(31) 9.70(34) 10.55(19) ABCDEFGHIJK 101.S
IK 8803 6.05(42) 12.86(50) 12.37(21) 10.73(13) 10.~2O) ABCDEFGHIJKL 101.0
Colt 5.79(55) 13.66( 9) 12.42(19) 10.14(25) 10-~1) ABCDEFGHIJKL 101.0
UC 329 5.93(47) 13.31(26) 12.51(17) 10.23(21) 10.49(22) ABCDEFGHIJKLM 101.0
UC 331 6.24(23) 13.61(13) 12.71( 6) 9.37(41) 10.48(23) ABCDEFGHIJKLM 100.8
M(XQrca SP 1 -6.24(24) 13.12(3S) 12.06(3S) 10.45(17) 10.47(24) ABCDEFGHIJKLM 100.7
Coodor 6.33(14) 13.77( 7) 12.58(11) 9.18(44) 10.47(25) ABCDEFGHIJKLM 100.7
M3dcra 6.07(40) 13.37(22) 12.20(29) 10.14(24) 10.45('Jj) ABCDEFGHIJKLMN 100.5
Mml'" 69 6.29(16) 13.23(29) 12.58(12) 9.49(38) 10.40(27) ABCDEFGHIJKLMNO 100.0
WL 457 6.06(41) 13.31(27) 12.26(26) 9.95(28) 10.40(28) ABCDEFGHIJKLMNO 100.0
NK C88-509 6.11(32) 12.91(45) 12.32(23) 10.11(26) 10.36(29) ABCDEFGHIJKLMNOP ~.7
GP NHI-2 6.28(17) 12.~46) 11.99(36) 10.24(20) 10.35(30) ABCDEFGHIJKLMNOP ~.6

Ca18cnc8522C 6.54( 7) 12.88(48) 12.16(32) 9.72(33) 10.3"..(31) ABCDEFGHIJKLMNOpQ ~.3
AP 8871 V 5.77(57) 12.82(52) 11.85(42) 10.53(16) 10.24(32) BCDEFGHIJKLMNOpQR 98.5

Picn:c 5.99(45) 13.35(25) 12.20(30) 9.43(39) 10.24(33) BCDEFGHIJKLMNOpQR 98.5
Aurora 6.17(28) 13.20(32) 12.21(28) 9.32(42) 10.23(34) BCDEFGHIJKLMNOpQR 98.4

MaricOl'" 6.57( 6) 13.09(37) 11.93(39) 9.23(43) 10.20(35) BCDEFGHIJKLMNOpQR 98.1
WL 516 6.36(11) 13.01(40) 11.67(49) 9.42(40) 10-12(36) BCDEFGHIJKLMNOpQRS 97.3
DS 8989 5.55(62) 12.97(42) 12.12(34) 9.79(30) 10.11(37) BCDEFGHIJKLMNOpQRS 97.2
VictoriaSP I 5.99(44) 12.44(59) 11.78(45) 10.21(22) 10.11(38) BCDEFGHIJKLMNOpQRS 97.2

VS 857 5.87(53) 12.97(43) 11.~41) 9.67(35) 10.10(39) BCDEFGHIJKLMNOpQRS 97.2
UC 327 6.13(30) 13.40(21) 11.91(40) 8.~47) 10.09(40) BCDEFGHIJKLMNOpQRST 97.0
UC 351 5.75(58) 13.11(36) 12.34(22) 8.-s:>(48) 10.00(41) CDEFGHIJKLMNOpQRSTU %.2
UC Cibola 5.~50) 12.85(51) 12.31(24) 8.92(46) 9.99(42) DEFGHIJKLMNOpQRSTU %.1

SeCjucl 6.~ 8) 13.71( 8) 11.65(50) 8.05(57) 9.98(43) DEFGHIJKLMNOpQRSTU 96.0
UC 349 6.07(39) 13.51(15) 11.97(37) 8.2S(52) 9.95(44) EFGHIJKLMNOpQRSTU 95.7
UC 337 5.92(49) 13.28(28) 11.93(38) 8.62(50) 9.94(45) EFGHIJKLMNOpQRSTU 95.6

CRX-~ 6.28(18) 12.58(56) 11.69(47) 9.18(45) 9.93(46) EFGHIJKLMNOpQRSTU 95.5

5888(XAN 82) 6.2S(22) 13.37(23) 11.~51) 8.42(51) 9.89(47) EFGHIJKLMNOpQRSTU 95.1
UC 328 6.32(15) 13.22(30) 11.77(46) 8.18(53) 9.87(48) EFGHIJKLMNOpQRSTU 95.0
Belmoot 6.03(43) 12.39(61) 11.26(58) 9.73(32) 9.85(49) FGHIJKLMNOpQRSTU 94.8
Cimarroo Vr 6.11(33) 12.18(62) 11.II(ffi) 9.84(29) 9.81(50) GHIJKLMNOpQRSTU 94.4
UC 330 5.95(46) 12.99(41) 11.81(43) 8.18(54) 9-73(51) HIJKLMNOpQRSTU 93.5
WL 86-295 5.88(52) 12.48(58) 11.31(56) 8.79(49) 9.61(53) JKLMNOpQRSTU 92.5

CaJ8enc8739N 5.40(63) 11.76(65) 11.30(57) 9.97(27) 9.61(54) JKLMNOpQRSTU 92.4
NK 89786 5.40(64) 11.85(63) 11.34(55) 9.66(36) 9.56(55) KLMNOpQRSTU 92.0
San:o W 6.34(12) 12.88(49) 11.~52) 7.33(63) 9.31(56) L~NOpQRSTU 91.S
UC 350 6.08(38) 12.42(ffi) 11.68(48) 7.79(59) 9.49(57) MNOpQRSTU 91.3
UC 342 6.10(37) 12.62(55) 11.48(53) 7.~ffi) 9.45(58) NOpQRSTU W.9
Nitro 6.57( 5) 12.95(44) 10.71(66) 7.36(61) 9.40(59) OpQRSTU W.4
Trifec1a S.74(59) 12.-s:>(53) 11.17(59) 7.85(58) 9.39(ffi) pQRSTU 90.3
UC 353 ti.II(3I) 13.07(38) 10.82(64) 7.33(62) 9.33(61) QRSTU 89.8
lahootan 5.16(66) 11.33(66) 11.01(62) 9.78(31) 9.32(62) RSTU 89.7
CUF 101 6.10(36) 13.21(31) 11.11(61) 6.59(65) 9.25(63) RSTU 89.0

Ncwcla S}1IX"X 5.19(65) 11.82(64) 11.37(54) 8.11(56) 9.12(64) STU 87.8
UC 340 6.46(10) 12.S5(57) 10.79(65) 6.~64) 9-10(65) TU 87.5
UC 333 5.58(61) 13.13(34) 10.92(63) 6.58(66) 9.05(66) U 87.1
GRAND MEAN 6.09 13.11 12.00 9.49 10.17 97.9



Table 4. 1992-1993 UC Imperial Alfalfa Cultivar Trial yield summary.
Trial planted 10/28/91'.

FORAGE YIELD (RANK IN PARENTHESIS\
1992 1993 1992-1993 % OF

ENTRY TOTAL TOTAL AVERAGE CUF 101
Dry Tons/acre % UC 340 10.08( 2) 8.57( 1) 9.32( 1) A2 111.8

WL 86-292 10.10( 1) 8.30( 2) 9.20( 2) AB 110.3
UC 331 9.62( 4) 8.26( 3) 8.94( 3) ABC 107.2
PGI8633C 9.69( 3) 8.07( 4) 8.88( 4) ABCD 106.5
VS 858 9.55( 6) 8.02( 5) 8.79( 5) ABCDE 105.3
WL 88-206 9.49( 8) 8.02( 6) 8.76( 6) ABCDE 105.0
UC Cibola 9.58( 5) 7.92( 9) 8.75( 7) ABCDE 104.9
WL 605 9.48( 9) 7.94( B) 8.71( 8) ABCDE 104.4
UC 356 9.44(11) 7.98( 7) B.71( 9) ABCDE 104.4
UC 342 9.53( 7) 7.78(15) B.66(10) BCDEF 103.8
UC 330 9.40(13) 7.90(11) 8.65(11) BCDEFG 103.7
WL 516 -9.44(10) 7.81(13) 8.62(12) BCDEFG 103.4
UC 351 9.28(15) 7.88(12) B.5B(13) BCDEFG 102.9
UC 332 9.25(18) 7.80(14) 8.53(14) BCDEFGH 102.2
UC 329 9.15(22) 7.90(10) B.52(15) BCDEFGH 102.2
IK 8818 9.33(14) 7.71(17) B.52(16) BCDEFGH 102.2
WL 90-292 9.26(17) 7.77(16) 8.52(17) BCDEFGH 102.1
UC 333 9.28(16) 7.5B(19) B.43(18) CDEFGH 101.1
NK-C-B6-331 9.20(20) 7.62(18) 8.41(19) CDEFGH 100.8
CUF 101 9.21(19) 7.47(20) B.34(20) CDEFGH 100.0
WL B6-295 9.41(12) 7.11(29) 8.26(21) CDEFGHI 99.0
GT 13 R Supr 9.11(23) 7.40(23) B.25(22) CDEFGHI 9B.9
CUF 101 foun 9.16(21) 7.32(25) B.24(23) DEFGHI 98.B
UC 346 B.99(27) 7.45(21) B.22(24) DEFGHI 98.5
DS 91B02 9.10(24) 7.33(24) B.22(25) DEFGHI 98.5
5888 9.07(25) 7.26(28) 8.17(26) EFGHI 97.9
Falcon B.97(28) 7.30(27) B.13(27) EFGHI 97.5
Moapa 69 9.00(26) 6.99(31) B.00(2B) FGHI 95.9
ABI9181 B.53(33) 7.42(22) 7.97(29) FGHI 95.6
ABI91B2 8.62(32) 7.30(26) 7.96(30) GHI 95.5
DS 91901 8.63(31) 7.09(30) 7.B6(31) HI 94.3
ABI9197 B.65(30) 6.65(33) 7.65(32) IJ 91.B
Hasawi 8.B6(29) 6.43(34) 7.64(33) IJ 91.6
NK 90789 B.23(34) 6.0B(36) 7.15(34) J B5.8
ABI9192 7.93(35) 6.36(35) 7.15(35) J 85.7
ABI9194 7.3B(36) 6.75(32) 7.06(36) J 84.7

9.14GRAND MEAN 7.52 8.33 99.8

% CV 5.1 8.4 8.3

LSD (.05} 0.53 0.72 0.56 6.7

I. Trial planted at 27 Ib!acre viable seed on Imperial clay loam soil at the UC Desert Research and Extension Center, El Cenlro, CA.

2. Entries followed by the same letter are not significantly different at the 5% probability level according to Fishers (protccted) LSD.
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Table 5. Example varieties taken from the UC Kearny Alfala Cultivar Trial yield rankings at each cutting and yearly total
from 1992. Trial planted 3/22/90. Note that some cultivars perform better early while some cultivars performed best
later in the rowin season but all these cultivars erformed e uall well in the 1992 earl avera e.

FORAGE YIELD RANK

Cut I Cut 2 Cut 3 Cut 4 Cut 5 Cut 6 Cut 7 Cut g 1992
ENTRY 411 514 6n 6/30 mg g/25 9n2 long Total

~--~ ~ o (Rank) :

Variety x s3b' 16ab 24 24 la 29b 17a Isab 2a
UC332 46b 2gabc 29a 7ab 6ab gab la la 7a
Moapa69 s2b s7c 26a la 3ab la 26a lOab 124
Variety y Sa la 12a 3Ob 2sb 3gb 31a 3sb lOa
I. Numbers followed by the same letter are not singnificantly different tested by Fisher's (protected) LSD at a probability level of P=O.Os .

Table 6. Example varieties taken from the UCKearney Alfalfa CultivarTrial yield rankings over years. Trial planted
3/22/90. Note that some cultivars started out quite well, but did not persist or perform well in later years. Other

cultivars ranked low in the first year of the trial. but very high in subseQuent years.

FORAGE YIELD RANK

ENTRY 1990 1991 1992 1993 4-Year Avera!!c

(Rank) f
UC332 26ab la 7a llab 3a

Variety Z 60b 17ab la 4a 7a

Nitro Sa 44b 66b 61c S9b

Variety M la 19ab 31a 34b 19a

1. Numbers followed by the same letter are not singnificantly different tested by Fisher's (protected) l.SD at a confidence level of P=O.O5.

J'
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Table 7. Suggested mInImum alfalfa varIety pest resIstance ratings tor 10

Important alfalfa pests found In the six CalifornIa clImate zones.

V. L. Marble, 1991.

PA BAA ~R BW FW SAn RKNSAA StN vwZone

s
'-1R
R
~
R
HR

R

HR

HR

HR

R

HR

MR

HR

HR

HR

R

HR

R

HR

HR

HR

R

HR

R

MR

~

~

~

S

HR

HR

HR

HR

HR

HR

R
R
R
R
~
HR

R
R
HR
HR
HR
R

R

R

HR

HR

HR

HR

R
R
R
R
R
s

Northern mountaIn

Sacramento V~lley

San Joaquln V~lley

Coast~1 v~lleys
HIgh desert *

Low desert **

** Southern California.*

SAA = spotted alfalfa aphid; PA = pea aphid; BAA = blue alfalfa aphid; PRR

Phytophthora root rot; BW = b8cterlal wilt; FW = fusarium wilt; SAn =

southern anthracnose; StN = stem nematode; RKN = root-knot nematode; VW =

vertlcllllum writ.

HR = high reslst~nce with more th8n 51% resistant plants; R = resistance

with 31-50%; MR = moder~te resistance with 15-30%; LR = low resistance with

6-14~; S = susceptible with less th~n 5'.

Table 8. Comparison of three varieties grown in the CA Alfalfa Forage Variety Trials. using the Alfalfa

Variety Trial Database. Data is genuine for 3 private varieties. but the names have been changed.

VARIE~-I TRIAL YIELD

~

(% OF (% OF I NAME

~

IVFS i
, I

94.20

94.80

94.00

92.10

, ;:, JJ

~
,

120.90

,

9.10

18.20

9.30

8.00

CUF
M69
CUF
CUF
M69

M69
LAH
LAH
M69

8.01

6.85

6.56

4.23

9.3

3.78

3.26

8.76

7.61

13

10

15

9

25

15

6

10

18

~

Mar-79

Oct-76

~

Oct-76

Dec- 77

Dec-79

~

Aug- 75

2

3

2

4

3

2

2

Var.A

Var.A

Var.A

Var.A

Var.B

Var.B

, J. -:

Var. B

Var. C

161(82-83)

162(83-84)

162(81-84

165(83-84)

162(81-84)

! 162(82-84)
1181(84-85) I

, 195(84-86) I

Var. c WSFS 101.5 9.5 M69
-

9.07 24 Oct-74

-~§FS-j

~

Var. c

Var. c

100.2

101.9

9.1

6.6

M69
M69

31


