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Detecting Yield Differences from Alfalfa Plots of Various Widths

Bruce Anderson, Greg Cuomo, and Mike Trammell
Department of Agronomy
University of Nebraska, Lincoln NE 68583-0910

Alfalfa variety trials currently are conducted with 2.5 to 8 foot plot widths and
yield collected from 38 to 100 percent of the plot. Border effects influence
yields of adjacent plots in some plot studies. Many investigators assume these
effects are negligible in alfalfa trials, possibly because plots are harvested
at nearly the same time and characteristics like plant height do not appear to
favor one population over another. Thus, many alfalfa variety trials have no
side borders for their plots, resulting in harvest of the entire plot for yield.
We examined the effect of various plot widths on alfalfa variety yields and the
statistical ability to detect differences among these varieties.

‘Spredor II‘, ‘Dawson’, and ‘Wrangler’ alfalfa were seeded in 1988 near Mead, NE
in plots containing 5, 10, or 15 rows spaced six inches apart with twelve inches
between plots. Plot length was twelve feet with a three foot border of alfalfa
on each end. Plots were arranged as a split-plot in a RCBD with six replicates.
A three-foot wide strip was harvested from the center of each plot using a flail
harvester from nineteen total harvests during five years. Thus, entire 5-row
plots were harvested and alfalfa borders remained on 10-row and 15-row plots.

Spredor II, Dawson, and Wrangler yields averaged 5.40, 5.51, and 5.94 tons/acre
annually, similar to historical yields at this location. Plot width did not
affect yields even though six or seven rows were harvested from 10- and 15-row
plots in contrast to just five rows harvested from the S5-row plots. Experiment
wide variation (C.V.) and ability to detect differences in variety yields (F
values) differed little among plot widths (Table 1). Plots with borders (10- and
15-rows) tended to have higher F values when several years of data were combined.
This should result in greater ease in detecting significant differences in yield,
but sensitivity analyses indicated there were no technique differences (P >0.05).
Interactions of plot width and variety were insignificant (Table 2), suggesting
that yield comparisons among varieties did not change due to plot width.

To conclude, plots with 5 rows spaced 6 inches apart and harvested with a three-
foot wide flail-type plot harvester (commonly used for many alfalfa variety yield
trials) were as effective at comparing yields of alfalfa varieties as wider plots
that left an alfalfa border following harvest, indicating that plot width does
not affect alfalfa variety trials.

Table 1. F values and C.V.’'s of alfalfa Table 2. Interactions' of plot
variety yield tests using S5-row width and variety.
or 15-row plot widths.

S5-row 15-row

Year B C.V, F CRV Year F value Pr > F

1988 8.87 9.12 9.54 8.06 1988 1.74 .16

1989 1.84 7.52 0.60 6.72 1989 0.71 159

1990 20.05 5.75 15.58 5.70 1990 0.68 .61

1991 2.06 6.29 2.13 7.30 1991 0.50 .74

1992 3.77 8.04 9.64 6.37 1992 1.31 .29
1989-1992 3.34 4.56 8.40 4.19 1989-1992 0.53 -7
1988-1992 4.27 4.25 9.33 3.98 1988-1992 0.73 .58

'Varieties differed (P<0.01)
except 1989; width never
differed (P>0.10) except 1988.
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Stem Branch Morphology of Alfalfa Cultivars

Kevin D. Kephart, Arvid Boe, Robin Bortnem, and Susan Selman
Plant Science Department
South Dakota State University, Brookings SD 57007

Most attempts to improve alfalfa forage quality have increased leaf-to-stem ratio (LSR). Yet,
increased LSR may not result in improved quality because of leaf losses. Increased stem quality may
be a more stable improvement, but little is known about difference in stem morphology. The
objective of this research is to determine genetic differences in stem morphology for diverse alfalfa
cultivars. Alfalfa genotypes have been divergently selected for the mass ratio of branches to main
stems (BMR). Six high- and six low-BMR genotypes were selected from two populations. Half-sib
seed was gathered from four divergent genotypes in 1991.

A single-row nursery was established in 1992. The alfalfa entries included: (i) progeny of
lines selected for high or low BMR from both '120' and 'Travois'; (ii) the cultivars Travois, 120,
'Arc’, 'Green Genes', '"WL 322 HQ', 'Cimmaron VR'; and liii) lines selected for high (HL) or low (LL)
herbage lignin concentration. The experimental design was a randomized complete block with three
replicates. Hand harvest of 1.2 m sections of each plot occurred in June and August 1993 and
June 1994.
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Fig. 1 Branch-to-main stem ratio of twelve alfaifa entries grown in a solid stand. Values are means over
three replicates and two harvests in 1993.

Open pollinated progeny from divergent selections for BMR expressed their phenotypic traits
(Fig. 1). High-BMR progeny derived from 120 had 29% higher BMR than the low-BMR progeny. For
divergent progeny derived from Travois, high-BMR progeny had 35% higher BMR than the low-BMR
progeny. Divergent traits were also expressed in June 1994,

Divergent progeny did not differ in concentrations of either neutral detergent fiber (NDF) or
acid detergent lignin (ADL) in any of the stem fractions. Also, divergent progeny did not differ from
the cultivar entry from which they were derived, except that branches of high-BMR progeny derived
from Travois had 16% lower ADL concentration than Travois. There was a positive relationship
between BMR and NDF of main stems (r = 0.83**), but BMR and total stem NDF were not
significantly correlated. There was a positive correlation between BMR and ADL of branches (r =
0.71). The NDF and ADL concentrations of total stems were closely related to NDF and ADL of the
main stems. Even in high-BMR progeny, little dilution of the main stem occurred by the presence of
branches.

Cell wall composition of the total stem fraction is mostly affected by the main stem. The
proportion and composition of branches in the total stem fraction had little effect on NDF and ADL
concentration of total stems. Concentrations of NDF in the main stem were positively correlated
with BMR.
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Yield Response to Cultivation of Established Alfalfa

B. Thyen, K. Kephart, E. Twidwell, and ). West
Plant Science Department
South Dakota State University, Brookings SD 57007

As alfalfa (Medicago sativa L.) stands deteriorate, invading weeds compete with alfalfa and
further reduce alfalfa yield. Some growers in the northern Great Plains region atteResearch was initiated
near Rapid City, SD in the fall of 1993 to determine the effects of cultivation on weed control, yield,
plant density, and longevity of alfalfa stands. mpt to renovate alfalfa with intensive spring cultivation.
Cultivation treatments consisted of spike tooth harrow, spring tooth harrow, tandem disk and Triple K
harrow. Herbicide treatments included Metribuzin and Pursuit and were applied 10 November 1993.
Cultivation treatments were conducted 13 April 1994 when alfalfa was breaking dormancy. Subsamples
were hand separated to determine the composition of alfalfa, grasses, and broadleaf weeds. Total
herbage yield in May 1994 ranged from 232 g m™ for the spike tooth harrow treatment to 156 g m™
for the Triple K harrow. The proportion of alfalfa, however, from the Triple K harrow was the highest
with 860 g kg'. Herbicide treatments had 600 and 720 g alfalfa kg' dry matter for Metribuzin and
Pursuit , respectively. In August 1994, total herbage yield ranged from 249 g m? for the spring tooth
harrow to 139 g m? for the tandem disk treatment. Herbicide treatments contained 920 and 790 o
alfalfa kg" dry matter for Metribuzin and Pursuit, respectively. Alfalfa plant population density ranged
from 189 plants m? for the spike tooth harrow to 120 plants m? for the Triple K harrow. None of the
cultivation or herbicide treatments were significantly different from the untreated control for any
measurement. These initial results suggest that attempting to renovate alfalfa stands with cultivation
practices does not increase yields, control weeds, or increase alfalfa plant population density.

Effects of cultivation and herbicide treatments at first harvest May 31 1994

Treatment Alfalfa Grass Broadleaf
gm*
Spike tooth harrow 183 39 3.8
Spring tooth harrow 136 59 7.8
Disk 114 38 13.3
Triple K harrow 133 12 10.3
Metribuzin 103 65 6.8
Pursuit 127 46 2.5
Control 126 65 0.5
Effects of cultivation and herbicide treatments at second harvest August 1 1994
Treatment Alfalfa Grass Broadleaf Plant Density
gm* plants ™*
Spike tooth harrow 177 9 17 189
Spring tooth harrow 213 16 19 140
Disk 96 23 19 168
Triple K harrow 192 9 10 119
Metribuzin 168 9 5 139
Pursuit 167 39 5 145
Control 206 25 11 181
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Minutes of the 24th Central Alfalfa Improvement Conference

June 18 - 20, 1995
Spearfish, South Dakota

The conference was called to order at 7:59 am on June 19, 1995 by Chair Lanny
Rhodes. Those in attendance were welcomed by Kevin Kephart, site host, and David
Bryant, Dean of the College of Agricultural and Biological Sciences at South Dakota
State University (SDSU). Jim Gerwing from SDSU presented an overview of forage and
alfalfa production in South Dakota. Kevin Kephart chaired a session in honor of N.E.
Hansen’s 100th anniversary. Kevin presented a history of South Dakota, and how that
shaped the framework within which Hansen was to later work at SDSU. David (Hansen’s
Grandson) and Naomi Gilkerson provided a family perspective of Hansen’s exploits. The
session closed with Ray Moore, former Research Director at SDSU, summarizing
Hansen’s scientific contributions to SDSU and the USA.

The scientific program commenced at 10:20 am with a contributed paper session.
In mid-afternoon a one hour long general discussion was held focusing on issues related to
alfalfa variety testing. This was followed by refreshment break when posters were viewed.

The CAIC business meeting was called to order at 4:00 pm by chair Lanny
Rhodes. Mark McCaslin moved that the minutes from the 1994 CAIC conference be
approved. The motion was seconded by Clive Holland, and passed unanimously. Old
business included election of a new vice-chair to replace the position vacated by Cheryl
Fox. Thad Busbise was nominated, and was elected by unanimous vote. Mike Peterson
was nominated as incoming secretary, and also was elected by unanimous vote. Craig
Sheaffer proposed that procedures used for variety testing at various institutions be
carefully evaluated, and standardized procedures put in place. This issue is to be
discussed at a future CAIC meeting. New business included site selection for future
meetings. The 1996 CAIC will be held in conjunction with the North American Alfalfa
Improvement Conference June 16 to 20, 1996 in Oklahoma City OK. The site for the
1997 CAIC will LaCrosse W1, and will be co-hosted by Forage Genetics and Cal-West.
The date for the 1997 meeting was not determined, but will work around the International
Grasslands Congress June 8 to 18 in Canada. Sharie Nygaard and Jessica Brummer
presented the following report from the resolutions committee:

“Be it resolved that the participant of the 24th CAIC held at Spearfish, SD on June
18 to 20, 1995 convey their sincere appreciation to: the CAIC Planning Committee for the
planning and coordination of these outstanding meetings; the Local Arrangements Chair,
Kevin Kephart, and his colleagues and staff, to Lanny Rhodes, Chair of the CAIC, Kevin
Kephart, David Bryant, and Jim Gerwing for their opening remarks and welcomes, and to
Kevin Kephart, David and Naomi Gilkerson, and Ray Moore for the well-received
commemoration of N.E. Hansen’s importance to agricultural and horticultural sciences;
the contributing scientists for their informative oral and poster presentations
communicating the latest in alfalfa and alfalfa improvement. Also to those contributing
information, insights, and opinions in the on-going discussion of alfalfa variety testing
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issues; and to the staff of the Spearfish Ramada Inn for their hospitality and service.”
Respectfully submitted, Sharie Nygaard and Jessica Brummer. '

Jeff Volenec moved to approve this resolution, which was seconded by Dan
Undersander. Jeff Volenec made the motion to adjourn the meeting. This motion was
seconded by Kevin Kephart, and passed unanimously. The meeting was adjourned at 5:00
pm.

Respectfully submitted,

J.J. Volenec
Secretary CAIC
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A list of participants and persons that registered for the Central Alfalfa Improvement Conference held at

Spreafish, South Dakkota, June 18 -20, 1995.

Dr. Bruce Anderson
Univ. of Nebraska

Dept. of Agronomy
Lincoln, NE 68583-0910
(402) 472-6237

Mr. Fred Autio

Dr.& Mrs. Edwin T. Bingham
Univ. of Wisconsin

1575 Linden Dr. UW
Madison, WI 53706

(608) 262-9579

Dr. Arvid Boe

South Dakota State Univ.
244A NPB

Brookings, SD 57007
(605) 688-4759

Ms. Robin Bortnem
South Dakota State Univ.
244A NPB

Brookings, SD 57007
(605) 688-4501

Dr. Jessica Brummer
ABI Alfalfa

2316 259th St.
Ames, IA 50014
(515) 292-2432

Dr. David Bryant

Dean ABS

135 Agricultural Hall
South Dakota State Univ.
Brookings, SD 57007
(605) 688-4148

Dr. Thad Busbice

Great Plains Research
3624 Kildaire Farm Road
Apex, NC 27502

(919) 362-1583
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Dr. John Caddel

Oklahoma State Univ.

368 Agric. Hall, Agronomy Dept.
Stillwater, OK 74078-0507
(405) 744-9643
jlc@soilwater.agr.okstate.edu

Dr. Jack Carlson
Cargill Inc.

P.0O. Box 5645
Minneapolis, MN 55440
(612) 742-6743

FAX 612-742-7235

Mr. Nick Degenhart
Cal/West Seeds

Rt. 1, Box 70

West Salem, WI 54669
(608) 786-1554

Mr. John Edmunds
Pioneer Hi-Bred Intl.
West 8131 State Hwy 60
Arlington, WI 53911
(608) 635-7396
edmundsji@phibred.com

Mr. David Gilkerson
RR 2, Box 400
Brookings, SD 57006
(605) 693-3378

Mr. Gary Hoard

Pioneer Hi-Bred Intl.

P.O. Box 287

Johnston, IA 50131-0287
(515) 270-3342
hoardg@phibred.com

Dr. Clive Holland

Pioneer Hi-Bred Int'l

4445 Corporate Drive

West Des Moines, IA 50266
(515) 224-6935
hollandc@phibred.com
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Dr. & Mrs. Robert R. Kalton
Iowa State Univ.

1202 Agronomy Hall

Ames, 1A 50011

(515) 294-3861

Dr. Kevin D. Kephart
South Dakota State Univ.
247D NPB

Brookings, SD 57007
(605) 688-4751
kephartk@mg.sdstate.edu

Dr. JoAnn Lamb

411 Borlaug Hall

1991 Buford Cir.

St Paul, MN 55108

(612) 625-0260
lambx002@maroon.tc.umn.edu

Dr. Mark McCaslin
Forage Genetics, Inc.
N5292 Gills Coulee Rd
West Salem, WI 54669
(608) 786-2121

Dr. Dwain W. Meyer
North Dakota State Univ.
Plant Sciences Dept.
Fargo, ND 58105-5051
(701) 231-8154
nu025160@vm] .nodak.edu

Dr. Ray Moore

247 NPB

South Dakota State Univ.
Brookings, SD 57007

Dr. Jim B. Moutray

ABI Alfalfa

2316 259th St.

Ames, IA 50014

(515) 292-2432
73023,2632 Compuserve
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Dr. Forrest W. Nutter, Jr.
Iowa State Univ.

351 Bessey Hall

Ames, IA 50011

(515) 294-8737
fwn@jiastate.edu

Dr. Sharie Nygaard
W-L Research

8701 W. US Hwy 14
Evansville, WI 53536
(608) 882-4100

FAX (608) 882-5800

Dr. Mike Peterson

W-L Research, Inc.

8701 W. US Hwy 14
Evansville, WI 53536-8752
(608) 882-4100

Dr. Lanny Rhodes

Ohio State Univ.

2021 Coffey, Dept. of Plant Pathology
Columbus, OH 43210

(614) 292-1375

rhodes.2@osu.edu

Dr. Bill Rooney

Dept. of Agronomy

Throckmorton Plant Sciences Center
Kansas State Univ.

Manhattan, KS 66506

(913) 532-7221

wlr@suvm ksu.edu

Mr. Kraig Roozeboom
Kansas State Univ.
Throckmorton Hall
Manhattan, KS 66506
(913) 532-7251
kroozebo@oz.oznet.ksu.edu

Dr. & Mrs. Melvin Rumbaugh
Rt. 3, Box 125

Humboldt, NE 68376

(402) 862-3118
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Ms. Susan Selman
South Dakota State Univ.
247 NPB

Brookings, SD 57007
(605) 688-4501

Dr. Craig Sheaffer

Univ. of Minn.

411 Borlaug Hall

St. Paul, MN 55108

(612) 625-7224
sheaf001@maroon.tc.umn.edu

Dr. D.Z. Skinner

USDA-ARS Kansas State Univ.
Throckmorton Hall, KSU
Manhattan, KS 66506-5501
(913) 532-7247
dzolek@ksu.ksu.edu

Dr. S. Ray Smith

Univ. of Manitoba

Dept. of Plant Science

Winnipeg, MN R3T 2N2

(204) 474-6504
srsmith@bldgagric.lan1.umanitoba.ca

Mr. Sam Stratton

FFR Cooperative

4112 E. State Rd. 225
West Lafayette, IN 47906
(317) 567-2115
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Mr. Bemie Thyen

South Dakota State Univ.
Plant Science

Brookings, SD 57007

Dr. Dan Undersander
Dept. of Agronomy

Univ. of Wisconsin
Madison, WI 53706
(608) 263-5070
undersan@macc.wisc.edu

Mr. Mike Velde
Dairyland Research Intl.
9728 Clinton Comers Rd.
Clinton, WI 53525

(608) 676-2237

Dr. Jeff J Volenec

Purdue Univ.

Dept. of Agronomy

West Lafayette, IN 47907-1150
(317) 494-8077
jvolenec@dept.agry.purdue.edu

Dr. Tim Woodward
Pioneer Hi-Bred Intl.

P.O. Box 287

Johnston, IA 50131-0287
(515) 270-3340
woodward@phibred.com

Mr. Charles Yaeger
6409 Cooper Crt.
Dekalb Genetics
Middleton, WI 53562
(608) 836-1966
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Previous Officers of the Central Alfalfa Improvement Conference

No. Year  Location Chair Vice-Chair Secretary

1 1947  Manhattan, KS C.P. Wilsie C.0. Grandfield H.O. Graumann
2 1951 Brookings, SD C.P. Wilsie C.0. Grandfield H.O. Graumann
3 1953  Wooster, OH H.O. Graumann L.J. Elling W.C. Adams

4 1955  E. Lansing, MI L.J. Elling R.L. Davis W.C. Adams

5 1957  Fargo, ND R.L. Davis M.W. Adams C.N. Hittle

6 1959  Columbia, MO M.W. Adams W.R. Kehr C.N. Hittle

7 1961 Chicago, IL WR. Kehr C.N. Hittle F.I. Frosheiser
8 1963  Chicago, IL C.N. Hittle F.I. Frosheiser D. Smith

9 1965  Chicago, IL F 1. Frosheiser D. Smith E.L. Pinnell

10 1967  Chicago, IL- D. Smith E.L. Pinnell K.L. Larson

11 1969 St. Louis, MO K.L. Larson K.L. Larson E. L. Sorensen
12 1971  St. Louis, MO E.L. Sorensen M.D. Rumbaugh J.D. Axtell

13 1973  Kansas City, KS M.D. Rumbaugh J.D. Axtell D.A. Miller

14 1975  Madison, WI D.A. Miller D.K. Bames E.T. Bingham
15 1977 Ames, 1A D.K. Bames E.T. Bingham I T. Carlson

16 1979  St. Paul, MN E.T. Bingham LT. Carlson M.B. Tesar

17 1981 E. Lansing, MI I.T. Carlson M.B. Tesar J.W. Miller

18 1983 Manhattan, KS M.B. Tesar J.W. Miller D.L. Stuteville
19 1985 Oklahoma City, OK D.L. Stuteville J.L. Caddel M. McCaslin
20 1987  Urbana, IL J.L. Caddel M. McCaslin C.R. Grau

21 1989  Madison, WI M. McCaslin C.R. Grau W.T.W. Woodward
22 1991 Ames, 1A C.R. Grau W.T.W. Woodward L.H. Rhodes

23 1993 Lincoln, NE W.T.W. Woodward L.H. Rhodes C.C. Fox

24 1995  Spearfish, SD L.H. Rhodes T. H. Busbice J.J. Volenec
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