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Cultivar tests in South Dakota, 1987 report:

Alfalfa yields

Kevin D. Kephart, Edward K. Twidwell,
and Robin Bortnem

Plant Science Department

South Dakota State University

Public and commercial breeding of alfalfa
cultivars has been intense during the last 15 years,
and approximately 15 new cultivars are released
annually. Yield results of 119 cultivars and
experimental lines from 27 companies and 11 public
institutions are presented in this report, which
summarizes experiments for the period 1985-1987. The
results show the relative forage production
characteristics for these lines at several locations
in South Dakota.

Materials and Methods

Experimental plots of hay-type alfalfa cultivars
were established in 1985, 1986, and 1987 at the
Southeast Research Farm (Beresford) and the Central
Crops and Soils Research Station (Highmore) and in
1985 and 1987 at the Northeast Research Station
(Watertown). Tests were established on cooperators
land near Bison in 1985 and near Summit in 1986.
Additionally, plots were established at the SDSU
Research Station (Brookings) in 1987. Plots for
evaluation of pasture-type alfalfa cultivars were
established in 1985 at Highmore and Bison.

’

Alfalfa was planted between mid-April and late May
into a firm seedbed using a 5-row planter with 6-inch
row spacings. Seeding rates were 12 and 10 Ib PLS/A
for hay- and pasture-type.alfalfa, respectively. A
pre-plant herbicide (Eptam™ at 3 Ib ai/A) and a
fungicide (Ridomil at 1 Ib ai/A) were used to aid
seedling establishment. The experimental design was a
randomized complete block with four replicates. An
experimental unit consisted of a 75 sq-ft (3 X 25 ft)
plot. Plots were fertilized immediately after
planting with 50 Ib PZOS/ A and according to SDSU soil

1Mention of a tradename or commercial product
does not constitute endorsement by SDSU.

test results for growth periods after the seeding
year. Insect pests did not reach problem levels, so
chemical pest control was not used.

Harvesting was done with one of two flail-type
forage plot harvesters with a harvest area of either
44 or 66 sq ft. Fresh herbage weights were obtained
for each plot immediately following herbage removal.
Moisture samples from half of the entries in each
replicate were randomly taken, dried at 100 F in a
forced-air oven, and weighed to determine dry-matter
concentration. Mean dry-matter concentrations for
each replicate were multiplied by fresh herbage
weights for each experimental unit and then divided by
harvest area to obtain forage dry-matter (DM)
production per area of harvest. These data were
converted into tons DM per acre (tons DM/A). Data
were analyzed by analysis of variance, and differences
among cultivars were tested by the least significant
difference (LSD) procedure. Relative performance
among cultivars was calculated by dividing average
total yield by the mean forage yield of a given
location.

Experiments were harvested up to four times each
year, although growing conditions at some locations
often limited harvest frequencies. Seeding year
harvests were not obtained in 1985 at Highmore and
Bison and in 1987 at Highmore because of limited plant
growth.

Environmental Conditions

Among the six locations, average precipitation for
the 6-month period from April to September ranged from
19 inches at Beresford to 13 inches at Bison. The
1985 and 1986 growing seasons had above normal
precipitation.

Above normal temperatures and below normal
precipitation occurred during the early 1987 growing
season (April to June) for all locations (Table 1).



The warm, dry conditions allowed earlier planting and
growth. Although average daily temperatures were
above normal during July, timely rains alleviated
drought conditions at all locations except Highmore
and Bison (Table 1). In August, average temperatures
were below normal while precipitation varied from
below normal at Brookings, Beresford, and Bison to

above normal at Watertown. During September, average
daily temperatures were above normal at Watertown and

Bison and near normal at the other locations.
Precipitation for September was greatest for
Brookings. Bison had sub-normal precipitation.

*leod82z0)

Results

Dry-matter yield data for cultivars tested at the
six locations are in Tables 2 through 13, Average
yields were satisfactory for eastern South Dakota
locations. Limited available soil moisture caused
reduced yields at central and western locations.

The greatest apparent moisture stress occurred at
Highmore where precipitation for the 6-month period
between April and September was 3.5 inches below
normal. Only two harvests could be obtained at
Highmore in 1987 for the experiments planted in 1985,
while no data were collected from the new test planted
in 1987. Soil moisture during the early growing
season was limited at Watertown, resulting in
first-cutting yields being lower than second-cutting
yields.

Seeding year yields were generally lower in 1987
compared to previous years. Dry soil surface
conditions caused by reduced precipitation in the
early growing season resulted in slower establishment
and a reduced harvest frequency in the seeding year.

Cultivar Selection

A large number of alfalfa cultivars are available
from public and commercial sources. Consequently,
South Dakota producers are faced with difficult
decisions regarding selection of an alfalfa cultivar.
Important characteristics to evaluate are yield, fall
dormancy, disease resistance, and cost per unit of
pure live seed (PLS).

Yield:

Yield information represents seeding year, 2-, and
3-year averages. Generally, yield data from several
years of production are the most meaningful for use in
cultivar selections. Use yields from the test

location which most nearly resembles your farm in
terms of growing conditions.

A statistical measure known as the least
significant difference (LSD) is used to determine the
significance of yield differences between cultivars.
If the difference in yield between any two cultivars
equals or exceeds the LSD value, the higher yielding
cultivar is significantly higher in yield. If the
yield difference is less than the LSD value, the two
cultivars do not significantly differ in yield. In
some cases a LSD value is not presented, and the
designation NS (non-significant) indicates significant
yield differences among the cultivars were not
detected.

Fall Dormancy:
Fall dormancy ratings (Table 14) range from values

of 1 (very dormant) to 8 (least dormant). Fall
dormancy is closely related to winterhardiness of an
alfalfa cultivar.

Severe winters in South Dakota require that
winterhardiness be a major consideration in cultivar
selection. Generally, cultivars with a fall dormancy
rating of 1 or 2 are very winterhardy and may persist
longer under South Dakota conditions. Forage yield
under optimum conditions may be lower for these
cultivars than for less dormant types. Consequently,
very winterhardy cultivars should be used if stand
longevity is of primary concern.

Cultivars with a rating of 3 to 4 are winterhardy
to moderately winterhardy, and at least 3 to 4 years
of excellent production can be expected. Cultivars
with ratings of 5 to 8 are generally not winterhardy
enough to survive severe South Dakota winters. These
cultivars may be used as annual forages.

Disease Resistance:

Disease resistance ratings are important
indicators of a cultivar’s potential to perform in
situations where specific diseases are present and may
limit production. Several diseases may affect the
productivity of alfalfa in South Dakota; however,
major diseases of concern include bacterial wilt,
Phytophthora root rot, and Verticillium wilt.

Bacterial wilt infection occurs in spring or early
summer, entering the plant through cracks and wounds
in the roots and crowns. Eventually, the
water-conducting tissues of the roots become plugged,
causing the topgrowth to wilt, especially during
periods of pronounced moisture stress. Symptoms
include yellow leaves, stunted growth, and a yellow to
brown discoloration of the root tissue beneath the



outermost layer. Disease symptoms do not usually
appear before the second or third crop year. There
are several bacterial resistant cultivars available.

Phytophthora root rot is a fungal disease which
occurs in wet, poorly drained soils during extended
periods of precipitation or excessive irrigation.
Symptoms include deteriorated root or crown tissue in
areas where stands are thinning. Wilting, yellowing,
and lack of vigorous growth are also frequently
observed. This disease is sometimes involved in
damping-off of alfalfa seedlings.

Verticillium wilt is a fungal disease. Initial
symptoms are temporary wilting of upper leaves on warm
days at pre-bud to floral stages of maturity. After a
period of yellowness on the leaf tips, the leaves die
and drop off. Eventually, the stems die as well.
Yellow to brown discoloration is usually present in
the woody cylinder of the tap root. Verticillium wilt
has not yet been documented in South Dakota; however,
it has been observed in several surrounding states and
its appearance in South Dakota is expected.

Other diseases, such as anthracnose, leaf spots,
Fusarium wilt, and other root and crown rots may be
problems at a particular site. The only practical way
to minimize economic loss from disease is to use
resistant cultivars. Disease resistance ratings for
the tested cultivars are given in Table 14.

Pasture-Type Cultivars:

Yield values for pasture-type cultivars are given
in Tables 9 and 12. These cultivars are less erect,
slower to recover after cutting, and more winterhardy
than most hay-type alfalfas. They are also generally
less productive than hay-types under optimum growth
conditions; however, they often withstand moisture and
temperature stresses better than hay-type alfalfas
because of their high degree of fall dormancy.
Pasture-type cultivars frequently have broad, deep-set
crowns and spreading root systems which make them more
tolerant of grazing than hay-type cultivars.

Conclusions

When considering a single factor, such as yield,
no single cultivar or small group of cultivars is
superior. Although yield serves as a good measure of
economic production, stand longevity and stress
tolerance are also important.

Important criteria for proper cultivar selection
include yield performance, fall dormancy, and disease
resistance.

Yield response data collected over several years
and locations may be useful indicators of stress
tolerance, longevity, and economic production. Fall
dormancy has a significant influence upon
winterhardiness, stress tolerance, and yield
potential, and is related to stand longevity in
stressful environments. Multiple disease resistance
also benefits stand longevity and yield. Finally,
seed cost per unit PLS should also be considered when
selecting alfalfa cultivars.
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Table 1. Average daily temperatures, total monthly precipitation, and
departures from .normal for six locations in South Dakota
during the 1987 growing season.

Month Brookings Beresford Watertown Highmore Bison? Summi tP
April :
Temp.(°F) 49.90 D280 SH830 52.40 5190 50.60
Dep. +6.20 +4.20 S5 6 7/10) +6.60 +9.90 +81530
Prec.®(inches) 0.28 0.50 0.80 (W 025 0.58
Dep. =il 7/ S 86 =1L (@il —il Sl =Le60 =73
May
Temp. (©F) 60.80 65.20 63.40 63.80 60.30 60.20
Dep. +4.70 +4.90 +8.00 2630 +6.20 HHL20)
Prec. (inches) 1.65 34D g 2t 1.94 4.95 2.1t
Dep. il 2l =008 =086 =075 E288.0 +0.40
June
Temp. (°F) 69510 712510 715520 70.80 68.90 68.10
Dep. +3.30 +1,.90 +5.60 k35,0 5540 +4.00
Prec. (inches) 2.54 3.98 0.69 1.60 1:370 0.93
Dep. Sl G3 -0.41 SO -1.68 sS85 —515(0)7/
July
Temp. (°F) 7120 74.90 7530 76.50 73520 2640
Dep. 5250 0.00 A8 +2.60 +2:90 2590
Prec. (inches) 5.26 ARl 4.00 2497 1.39 3ni5
Dep. +2 .44 2RIl i) Pl L) +0.40 =0:81 A15:1140
August
Temp. (°F) 65.80 68.40 67.00 68.50 67.00 66.10
Dep. =2280 -4.40 =230 =420 -1.80 = 2820
Prec. (inches) 1.88 1542 4.71 0.95 15586 181
Dep. =il 5207 =il 77% +1.94 =035l =04 -0.84
September
Temp. (CF) 58.60 620580 60.50 61.90 61.20 59.80
Dep. +0.30 =0E60 E210) =00 #3480 +1.40
Prec. (inches) 4.55 267, 15482 14 541 0.68 1887
Dep. +2.60 +0.09 +0.22 +0.19 -0.53 +0.23
@ Environmental data measured at Lemmon, SD.
b Environmental data measured at Milbank, SD.
€ Average daily temperature.
d Departure from normal.
e

Total monthly precipitation.
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Table 2. Yield performance of 60 alfalfa cultivars planted on 5-6-85 and grown
at the Southeast Research Station, Beresford, SD.
1985 1986 1987 Forage Yield (tons DM/A) %
Cultivar 3-Cut 4-Cut Eiihe b (Gt A (Olehe sl SEAEuE Year Relative
Total Total 6/1 6/23 7/ 800 oEal Average Performance

Arrow 3.96 6.82 3.06 15 2.64 a2 ] 6.00 1Lkl
Surpass 3.92 61V 3.08 1.54 2078 7.40 5196 110
Magnum III 4.86 6.16 2570 I i 25572 6.56 5.86 108
DS 512 4.30 6.36 25 18839 2561 6534 5.83 108
Crown 4.16 61528 2578 1.38 2.54 6.70 Sl 105
Oneida 4023 643 2Tt 14T 2.34 (&) s 7 S/l 105
5432 4.00 6820 2.88 1556 2.46 6.90 5.70 105
Elevation 4018 G o lL7 2.84 1528 2561 6573 5169 105
WL 320 4.28 5.84 279 1558 2.70 6'.95 O 69 105
82503 395 & 55 2.64 15528 2.58 61250 561 105
DSt 5387 40 513 2.80 1954 2370 7.04 567 105
Sparta 4.40 5.96 2.76 L 2550 6.60 551606 104
NY 8412 4.34 594 2.68 1048 24555 6.66 5565 104
Big 10 4.39 5.6 25 14k e w103 21572 B3y 7071 5.64 104
Futura 4525 5.98 2.88 1.34 2548 6.65 5 6(05! 104
Endure 4.20 550 302 1.46 2.60 7.08 51,62 104
D125 4.23 55l 3,02 11,36 2.63 701 5.58 103
Magnum 400 55877 2.80 15905 25355 6.63 BRIDE 103
Vernema 4.34 5598 2.68 1.48 2.26 62 5..58 103
120 4558 51,912 257 18520 2532 G127 55 103
MN 6209 4.30 5198 2.70 1.38 2.22 6.30 5108 102
Shield 4586 YRS 2.76 1.28 2548 6.47 5 5 102
532 31296 5.8 2SS 19 2.46 658 ol 102
MN 6216 3.80 6.46 257 18812 Aty GRSl 530 101
526 4.01 6.01 2.69 1.44 2832 (5o 45) 5.49 101
Iroquois 4.55 6.32 2.48 188189 1189 5.56 5.48 101
Magnum + 3.40 65117/ 2.83 1.46 2060 6.89 5.48 101
Peak 31,82 6.20 2..80 1528 234 (550 5% SRS 101
Mohawk Ui bl 558 V2089 1236 2:.153 6.78 5.48 101
NY 8413 371 5.88 A7 1.48 2055 6.82 5.46 101
Saranac AR 3.95 bRVi6 2077 18823 2.5, 61517 542 100
Ha155 54 5.46 2.60 19 20047 6.26 5.42 100
DK 135 4569 SL? 2ao4 1520 2550 6.24 542 100
Agate 4.17 582 2057 15377 2280 6.24 Sell 100
Blazer 3875 55 Ji7. 2.8/ 1523 2.36 6.46 S 99
Cimarron 4.08 o6 2,60 15228 2046 6.34 Sis el 99
Verta + 3587 53 2.66 15525 2.60 6ia5il 58317 99
Oneida VR  3.80 5R.89 2,70 11529 2.44 GRS 5536 99
Summit 3,86 5.56 2.8 1532 2.50 6163 5.34 98



Table 2. Continued

1985 1986 1987 Forage Yield (tons DM/A) 3 7
Cultivar 3-Cut 4-Cut Cut S T CUtR 2 R CUE ST 3=Cut Year Relative

Total Total 6/1 6/23 7/30 Total Average Performance?
8016 PCa3 4.00 6.18 28559 89247, 1933937 55183 5% 34 98
XAF31 4.4 553 2.69 1.34 2232 6.35 5%33 98
Maxim 3579 51 Ut 2054 18843 2.38 635 Sie3)l 98
MN 5617 37372 G2l 2045 LAyt 2.08 5) 0 529 98
Max 85 )5 Gl 5) 65 30 129 2.18 6.48 5.28 97
WL 316 3.86 5.16 2.68 1.39 216 6.68 5) 20 97
Kingstar 4527 5o I 2,56 18526 2! 6123 5422 96
Armor 853 5455 20273 1.34 248 6155 55 22 96
Top Gun 3.90 5.43 25,63 1520 2.49 61132 5 27 96
Baker 3.64 58512 2.68 15520 2.60 6.48 55120 96
Dawson 3.89 6.15 2.31 155197 1.99 S 5l 96
Spectrum 4.41 Sl 7 5 1.14 2.26 5.94 5.16 95
Saranac SIot37l Shey 750 2.48 121 20 5.80 G 1L 95
H-154 45918 4,76 2.64 1025 2054 6.43 Sralel 94
Sure 3.86 5115 2559 12 2,52 6312 510 94
Horizon 3.87 Sy 1:3 2076 1534 2..22 631 50 94
H-156 BHEIBY. 4.79 2.43 15528 2.60 & 52 4.98 92
Epic 3.96 4.89 20 49 127 206247 55196 4.94 21
Vernal il S5rI36 285 1526 2,10 5.93 4.90 90
F-146 434 48939 2529 Iioba 2.45 588 4.86 90
Megaton 3ie /Al 5. 11E 2.15 097 2000 5h9 4,70 87
Average 4.06 Sio il 2.69 15312 2.42 6.44 S i
LSD (0.05) 0.69 0.99 0.18 0. 21 025 0.59 Il

8 % Relative Performance based on 3-year average.



Table 3. Yield performance of 42 alfalfa cultivars planted on 5-5-86 and
grown at the Southeast Research Station, Beresford, SD.

1986 1987 Forage Yield (tons DM/A) 2 %
Cultivar 2-Cut CUICEIRS G SN G S M= Gl Year Relative
Total 520 Y2 e BT a Eall! Avg Performance?
Sparta 2.7.5 2:.91 1.49 20526 = g 0:. 66 4.70 Itk
Crown 3.28 2.40 . 42,33 Zeei3Y] 6.10 4.70 111
Dart 2] 267, 1557 20347 6158 4.68 1Lk
Salute 25801 2..61 14,58 2Rl (& 4.63 110
DK 135 25811 2.80 1550 21 ORE O 0 4.60 109
Sure 2545 291! 48 284S hiTS 4.58 108
SX 424 2592 2.44 1552 23 6.14 a5 107
120 BRI 2554 i[Fe37 20102 593 4G 107
Summit 2,25 25 15559 233" 16269 4.47 106
Cimarron 2.40 256D 10612 2092 () 6.47 4.44 105
G-2841 2020 28972 i1, 5% 2ES OB ORI 4042 105
F 144 VWR 2507 2539 189 207 6.65 4.41 104
SXEENIE] 2955 2.60 1.48 217 61125 4.40 104
AP 45 207 24y 15925 2928 6.00 4938 104
5432 2.92 21925 1L ) 25800 5L 811 4.36 103
Magnum + 2.69 232 il 215 238 6505 4.36 103
WL 225 20167/ 2.62 18527, 2.07 5.96 48311 102
Drummor 2.74 2.26 1042 2220 588 4.31 102
Arrow 229 24163 L.4] 2.28 6.32 4.31 102
Surpass 20511 26550 1.28 2528 6L 01 5007 101
526 2.63 242 15537 25116 5.90 4.26 101
MTO N82 155912 2.08 11 L7/ 4.96 4.24 100
GH-747 20457 2..53 1525 2215568103 4.24 100
RS 7890 2:.39 2.39 15238 20028 6.05 4.22 100
H 150R 2001 2.32 185672 2.08 6.02 Lo 221 100
EI83 84/ 20558 2.32 L0 2.08 5.82 4.20 100
Edge 2.46 2022, 1.30 2.38 5.90 4.18 99
WL 320 2.28 2545 1.40 2200 - 6.05 4.16 98
5812 2.04 257 1.36 22 6 AL 97
Eagle 2,50 2226 1236 2010 SRS 4.11 97
Champ 201/, 2.64 1.29 25 10N 65103 4.10 97
H-168 253V, 2534 1.46 1.97 577 4.06 96
Dynasty 2092 25311 15550 2.09 5,90 4.06 96
0lds "98" 2318 236 il B4 2500 592 4.05 96
MTO S82 2576 2012 1t i1i2 15583 5407 31592 93
Heinrich”s 25138 2.18 1.40 165815 NS48 3.88 92



Table 3. Continued

1986 1987 Forage Yield (tons DM/A) 2 %
Cultivar 2=Cuit CuitelssnGuit 28 MG nitaes s 8= @it Year Relative
Total 5/20 o 6L 247 7/ 30 Total Avg Performance?

Epic 20507 2521 542 1.94 5RO 3788 92
Rambler 2.96 2,:09 0.95 1RG4 4.68 35812 91
Vernal 2210 7535 1.26 1.90 51551 Sl 90
Rangelander 2552 1§80 20 18569 4.88 35169 87
Roamer 1.98 70 1.00 1557:9 4.90 3.44 82
Drylander 1.80 25 040 0191 1 70 4.69 3125 77
Average 2,48 Zie 2 152377 212 55007 4022

LSD (0.05) 0555 0.46 (0383 05225 Q77 0.76

8 % Relative Performance based on 2-year average.



Table 4. Yield performance of 35 alfalfa cultivars planted on 4-21-87
and grown at the Southeast Research Station, Beresford, SD.

Forage Yield (tons DM/A)

Cultivar Guibili
10/22/87

FSRC IH-171 1L (03]
DK 135 1802
Fortress 0.97
Dynasty 01595
Big 10 0.94
Magnum IIT 0.94
SXC 207 0.93
W-L 225 0.88
GH 737 0.87
FSRC H-172 0.84
Saranac 0.80
FSRC H-170 0.79
Blazer 0.79
Cimarron (0) 7/
MTO S82 0 7%
FSRC H-174 OF 77,
Commandor ) 717
120 O 76
Dart (057472
XPH 2001 () 7/
636 071
NAPB 31 (0 5720
Vernal 0.69
Arrow 0.68
SX 424 0.67
NAPB 32 0.67
Mohawk 0.65
Saranac AR 0.65
5432 0.64
Salute 0.64
Endure 0562
532 0562
Iroquois 0.62
526 0.59
MTO N82 052
Average 0.76
L) (00 0) NS




Table 5. Yield performance of 34 alfalfa cultivars planted on 4-25-87
and grown at the SDSU Research Station, Brookings, SD.

Forage Yield (tons DM/A)

Cultivar Gut 1

722287
Ultra 1158
MTO N82 IR56
Emerald il
MTO S82 150
Mohawk 150
Commandor _ 1.49
DRSS 1749
Blazer 148
Sure 18845
RS 7890 1.44
DS 7011 1.44
DS 702 Al
Dart i
Summit 1.42
Wit 275 1L e
Endure ]
Vernal 1.40
Arrow 15.39
NAPB 32 1539
SX 424 15819
Saranac 1E239
120 1538
Fortress 187
Saranac AR 1.36
SX 219 1.36
GH-747 1.34
Cimarron 1L 5]
Big 10 152312
Iroquois it Sl
636 15,30
NAPB 31 1.28
5812 1577
8016 PCa3 1520
526 1.19
Average 1240
ESDRE05) NS

10



Table 6. Yield performance of 45 alfalfa cultivars planted on 5-20-85 and

grown at the Northeast Research Station, Watertown, SD.

1985 1986 1987 Forage Yield (tons DM/A) 3 7
Gulitiivar® 2 Cutit 4 Cut HGut 1FEecut 22N Meu SRR Cht GEE,= Gl Year Relative

Total Total 5/29 722 8200 T19/210 " ToEall Avg. Performance?
Surpass 2.66 7.62 1.86 B30 1 22 1.24 770 5.66 108
5432 288510 7498 il 775 2430 1528 15185 6.48 5.64 108
MN 5617 21580 e 1572 20558 L ds 1825 6.93 5 461 107
Maxim 2541 7.92 19559 2.44 1519 ST 6.41 5558 107
Magnum + 2. 8455 7.58 155 2042 1.38 1529 6.64 5506 106
Spectrum 2550 72590 1L 2¥5) 2591 F2.0 Lo 72 6.18 5+53 106
Horizon 2350 7 .65 152 2.48 1.20 1520157 6.37 515l 106
DK 135 Z:3901 7.49 128 24312 1720 158 5. 95 545 104
Sparta 246 7..60 1.41 21532 15523 Lo lis GIIS] 5.44 104
Vernema 2.48 73l 18554 2850 18986 1554 6.54 5.44 104
Futura 20591 7 5 1.44 2034 15152 0.97 55617/ 5.44 104
5372 2007 723 1.66 28553 18543 1.34 6.81 5.43 104
Iroquois 2.44 Vo245 163 e 126 oAl 6.46 5) 6 (473 104
526 25537 7049 1L 57/ 2.24 15524 1024 61229 588 103
MN 6216 2.06 751619 1254 2.48 1.34 it (07 611438 538 103
Cimarron 2804 75815 1858187 2,128 1517 il Sl 2 513, 103
Arrow 255]1 7.50 1.66 2088 1518 15,012 6124 5135 102
Peak 2233 742 15545 2.44 L, 2 Il 240) 6.30 5l 830) 102
Magnum 25614 7.20 1.40 2783 15528 LS 6.12 51e 32 102
Max 85 25001 712 1.48 2.58 15526 1.18 6.50 SEBIL 102
Elevation 2.46 7 2 1.41 2315 1L g 27 o024 6.22 5.30 102
Kingstar 2502 7550 15546 2047 18521 1.24 61.38 516510 102
120 258 7 o2ty 1.26 2,26 19523 18516 5y Sl 5.28 101
Oneida VR 2.13 707 1.46 21152 195257 136 6.61 DR 101
Thunder 2.47 7:28 1.60 2.24 156 0.96 56805 5.24 100
Oneida 7622 7.00 1537/ Aol 1528 ALl 6.40 5.20 100
Dawson 2986 7.24 18938 25984 iELits 152609 5%.96 5o 1L8) 99
Mohawk iS08 7.14 1.46 250l L, s 1 6.45 5odl% 99
NY 8412 2505 7 .09 157 2.40 1S9 15529 6.40 5018 99
Saranac AR 2.33 7.36 1839 2052 L, L3 i 507 Sl 5t 14 98
XAF31 20123 22 &3 2.28 I 15507 5, 9% 5 L) 98
H-156 2534 7.20 16887 20521 2.0 1.06 5.84 5oll3 98
Vernal 2o 315 6.34 Il o2k 2844 1.14 1805 5.97 5.09 98
Endure 20554 6.70 1L, 54 222 1.18 SIS 6.09 5.08 )7
HS 52 2.74 7.38 0.91 2.08 it 5 1) 03198 55102 5.05 97
Epic 202 6.95 1.34 2550 1520 153 (55 17/ 505 917
Agate 225 6.86 1.40 2nsy I I1G) 0.96 5.89 5.00 96
NY 8413 15599 61867 1.43 2.36 1L 21 1852:9 6%:29 4.98 95
MN 6209 20007 6.62 15558 2:21 18516 1513 6.03 4.94 95
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Table 6. Continued
1985 1986 1987 Forage Yield (tons DM/A) 3 %
Cultivar 2-Cut 4-Cut "Gut Ih Cut 2 ChtS iCut 4T 4-Cut Year Relative
Total Total 5/29 722 28y 20035107/ 8iTotal Avg. Performance?
Blazer 2,007 6.76 155948 2.10 I81E6 0.95 55169 4.88 93
S0l68RCa3 2 Al 6.73 1546 25100 Heils 0.94 5.1615 4.85 93
Megaton 2:48]1, 6.54 1.5 225 1516 0.72 5.68 4.84 93
Baker 2.18 6.08 1. 46 205 189 1.09 1.09 5.88 4,470 90
Saranac 1.96 6.46 1Sl 2014 1l 0.96 DR62 4.68 90
Big 10 2324 6.10 1.15 2.6 1.06 1500 5.3, 4.56 87
Average 2.85 7.2 1.46 2.34 156241 15, 162 6. 14 Sre23
LSDHG0E0S) 0L 0.81 0.22 0.27 0. 16 0.23 0.59 0178

a

% Relative Performance based on 3-year average.
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Table 7. VYield performance of 31 alfalfa cultivars planted on 4-25-87
and grown at the Northeast Research Station, Watertown, SD.

Forage Yield (tons DM/A)

Cultivar Cut 1

7/22/87
WL 225 Ll
SX 2 7505
NAPB 31 22013
120 2.00
Cimarron 161915
Dart 193
MTO S82 1.90
Fortress 1e 87
Magnum III 1.86
Iroquois 1.84
Vernal 1.83
Blazer 1.82
Dynasty 175852
Endure Iaterll
DK 135 eteldl
NAPB 32 180
Commandor 1.80
Cim 2000G 73
MTO N82 1.8
Saranac AR ee7i8
532 e 747/
Big 10 IS 74
636 157.2
5432 1572
Eagle 1857:2
XPH 2001 1.68
Mohawk 1.68
526 1.66
SX 424 565
Arrow 11555
Saranac 1.60
Average 581
LSD (0.05) NS
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Table 8. Yield performance of 36 hay-type alfalfa cultivars planted on
4-17-85 and grown at the Central Crops and Soils Research Station, -

Highmore, SD2,

1986 1987 (tons DM/A) %

Cultivar 4-Cut Cut-1 Cut=2 2-Cut 2-yr Relative
Total 5/14 7L Total Avg PerformanceP

DK 135 6.39 1S54 0.84 2.38 4.38 110
Futura 6.48 L5 )5 7/(0) 20219 4.38 110
Dawson 6.16 il45i5) 0.93 2.46 4n3il 108
Cimarron Gp Ll s 574 0.82 2.<39 4.24 107
MN 6216 5598 17550 0.91 2.41 4.19 106
5432 6.00 1.54 R Ziasil 4.15 104
XAF31 5.98 11456 0.76 25132 4,15 104
Magnum + 6.39 1.62 0.87 2.49 4.14 104
Magnum 5082 1.58 0 77/ 2:535 4.14 104
MN 5617 5165 1.74 0.88 2.62 4.14 104
NY 8412 DISBE 18553 0.85 2.38 45812 104
Kingstar 5.86 1851 0) ot 2238 4.09 103
Horizon 5.80 1.61 0.74 20815 4.08 103
Sparta Sigtdil 15,50 0.84 2584 4.08 103
Eagle 6.1 3 1.38 (0) 511 1.99 4.06 102
Big 10 511812 1563 0.86 2229 41105 102
Vernema 5175 155358 0.76 2234 4.04 102
SX& 219 553 1.48 0.82 28580 4.02 101
Mohawk 51863 Il 55 0.81 2.36 4.02 101
NY 8413 51551 1.50 0.88 2538 3.94 99
Saranac 5.64 1.50 0.74 2.24 3.94 99
8016 PCa3 3152 152357, (0] 715) 295812 31192 99
Oneida Vr SisdD 1.48 0.90 21088 35591 98
120 5.66 1.48 0.66 21504 3290 98
Saranac AR 56 55 1.44 )5 7/5) 2019 By 97
Baker 5.45 I 58] 0.70 2,23 BRI 97
Elevation 554 15742 0.66 2.08 381 96
5372 55501 18357 0.86 25543 St 77 95
Iroquois 5.46 o307 05167 2.04 SI6 95
MN 6209 5,34 15539 OR2 22 b3 S 95
Max 85 5.24 15552 0.65 2l 30 93
526 542 1586 0.60 1.96 S 740 93
Blazer Sl I 27 0.64 1.91 35166 92
Vernal 5.07 1.48 0.60 2.08 SioE/ 90
Megaton 5.02 1.38 0.68 2o l0)7/ 3.54 89
Agate 4.88 11536 0.69 2005 3.47 87
Average 5 a(97/ 18550 0.76 2.26 314977
LSD (0.05) 0.67 0.19 NS 0.36 0.63

8 Insufficient growth in seeding year, no data were collected in 1985.
% Relative Performance based on 2-year average.
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Table 9. Yield performance of 19 pasture-type alfalfa cultivars planted
on 4-17-85 at the Central Crops and Soils Research Station,

Highmore, SD2.

1986 1987 Yield (tons DM/A) %
Cultivar 4-Cut Cuot 1 eut 2 2-Cut 2-Year Relative
Total 5/14 6/29 Total Avg. PerformanceP

Cossack 5.10 1537 W7/ 210 Qs 1582
Ladak 65 5.08 1. 52 0.78 2530 3.7.0 1:2:7;
Maverick G 1T 1547 0.84 2. 31 3.54 121
Beaver 4.68 .34 075 2209 3.39 116
Narragansett 4.52 1.43 s 72 2.14 333 114
Heinrich”s 4.16 1532 0.73 2505 St 106
Teton 4 .19 1. 32 01569 25011 S5 110 106
MT-0 4.18 15. 37 0.66 2,03 3.10 106
Spredor II 4.64 1.36 0.63 1,8 3.09 106
Kane 4005 18522 0.63 15585 3.05 104
Travois 4.23 1yete7. 0.58 1575 2.98 102
Roamer 3.94 1.18 0.60 1578 2.86 98
MT-1 3.69 15,20 0.58 18975 2.74 94
Rangelander 3.48 109 0.50 15559 2593 87
Drylander 354 1.05 0.46 1o 20512 86
Rambler 3.40 02 0.57 15559 2.49 85
Semipalitinsk 3.33 1.04 0.48 1852 2.42 83
Smith”s 3.27 0..95 0.44 1.39 2.33 80
Anik 1. 7.2 0.86 0716 1.02 Il o837 47
Average 4.01 155283 Q561 8 25972

LSD (0.05) 0.61 0i. 23 017 0ri32 0.54

Insufficient growth in seeding year, no data were collected in 1985.

a
b 7 Relative Performance based on 2-year average.
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Table 10. Yield performance of 24 alfalfa cultivars planted on 4-10-86 and
grown at the Central Crops and Soils Research Station, Highmore,

Sl
1986 1987 Yield (tons DM/A) A
Cultivar 3=Cut Gt Guit 2 Cut 3 3=Cuit 2-Year Relative
Total 5/14 2/81 8/11 Total Avg. Performance?

5432 2.67 1259 110 0.64 3.33 3.00 15167
Edge 24236 1L 54 18513 0.67 S i 285 16080
526 250 1670 1.03 0.46 3.19 2.::85 111
Drummor e 1558 1 1 0,58 3.28 2582 110
Cimarron 21-813 L5 0.91 .31 2076 2.80 109
Crown 2.60 il .55 1002 0.44 2.99 2 108
AP 45 2037 190614 1F500 0.56 3420 2.78 108
Dart 2.44 1.58 1.01 0.49 3.08 RIG 107
532 2550 1L o500 OR94RIES 0054 2.98 2.74 107
Surpass 25024 15559 0.98 0.62 SIS 20/l 105
120 2.35 15565 0.98 0.34 2597, 2.66 104
Epic 2.45 1.46 0595 0.43 2.84 265 103
SX 424 2029 125 0.95 0.44 2590 2,60 101
MTO S82 2.14 15556 0.94 0.41 2591 252 98
Vernal 2002 1S58 0.88 0o 28) Z 575 2550 97
SXE217. 250 15536 0.78 0.38 20552 2.50 97
WLE2:25 221 1.48 0.84 038 2565 2543 94
Arrow 2211 Lo 57/ 0.85 @32 2574 208 94
Heinrich”s 8589 1888 0595 0.56 2.84 2537 92
MTO N82 1.96 1545 0.89 0.30 25614 2.30 89
Rangelander 8§83 1.48 0.64 0.56 2.68 2026 88
Roamer 77 1239 072 0558 270 2123 87
Rambler 1.89 18523 0.65 0.56 2.44 216 84
Drylander 8368 1 ab4 0.63 0534 20500 1.87 73
Average 2226 1550 @91 0.46 2.88 205

LS (0,03) 0.06 0.20 0526 NS 0.64 0555

8 ¢ Relative Performance based on 2-year average.
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Table 11. Yield performance of 34 hay-type alfalfa cultivars planted on
4-18-85 and grown at Bison, SD2,

1986 1987 Yield (tons DM/A) 7%
Cultivar 4=Cut cut1 Gut=s2 2-Cut 2-Year Relative
Total 6/11 8/3 Total Avg. Performanceb

Megaton 2007 2.44 105007 3.46 2576 115
Sparta 25109 2.34 0.88 822 2! 113
Blazer DIi6 Ao 5% 0.86 e 25617, 18152
Dawson % 740) 2.18 0.85 3.03 28617 110
Magnum + 1l &7/ 25l 1L 072 3.18 253 108
XAF31 2.08 2428 0.80 3.08 2.58 108
Max 85 280 1L8 222 0.74 2.96 P57 108
Futura 2203 216 0.94 SN0 2.56 107
DK 135 20010 293 0.88 210 2.56 107
NY 8413 1.98 e8! 0.91 Sl 2955 107
5432 15595 2916 0.94 Sie 1) 20052 105
Kingstar 2526 1)) 0.84 2.76 255571 105
Elevation 1.95 2.3 0.90 3,03 2.49 104
Big 10 2502 2155 0.69 2.84 2.48 104
Magnum 1577 2l 2 1L (07 3.14 2.46 103
526 2.06 2.02 0.82 2.84 P15 5] 102
532 1.:93 207 0.89 2.96 2.44 102
Horizon 1.61 220 01592 55 116 2.40 100
MN 6216 1.93 2.4 0.71 2.85 25239 100
Vernal 1199 2.02 0 /2% 2.74 2:36 99
Cimarron 183 2.02 (0) 56535 255 2534 98
120 79 1.96 01,82 2508 2528 95
MN 5617 1-58:2 2.02 0.70 22 i AT 95
MN 6209 1.8 IEN98 0.74 2572 2.26 94
Saranac AR 1l oteid 2.10 0.58 2.68 2.26 94
Mohawk 191! 1.91 0563 2094 200012 93
8016 PCA3 1563 2.06 0.70 A 15 25159 92
Iroquois 57 213 0N63 25716 216 90
NY 8412 15655 2502 0.64 2.66 24016 90
Agate 188615 1.99 0.67 2.66 2816 90
Saranac 15163 2S04 (05 (a1 25615 2. 14 90
Vernema 1559 1.96 0.69 2.65 202 89
Baker it 5 1.99 0.70 2.69 2082 89
Onieda VR 15538 1.96 0.60 2056 2.04 85
Average 1.89 2810 (0)c, 77 25190 259

LSD (0.05) 0.47 NS NS NS NS

8 Insufficient growth in seeding year, no data were collected in 1985.
% Relative Performance based on 2-year average.
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Table 12. Yield performance of 19 pasture-type alfalfa cultivars
planted on 4-18-85 and grown at Bison, SD2,

1986 1987 Yield (tons DM/A) 7%
Cultivar 2=Cut Cut 1 Cut 2 2-Cut 2-Year Relative
Total 6/11 8/3 Total Avg. PerformanceP

Heinrich”s 187.0 252 (282 e N3 050 2.62 15221,
Maverick 18 2o 0.78 3532 251577 118
Ladak 65 2.08 2.09 0.79 2008 2.48 114
Spredor II 1:..8'5 2D 0.64 3109 2.48 114
Beaver oy oSt B s 2.46 113
Travois 18550 21- 8 0} 55577 338 2.44 812
Narragansett 1.44 2.46 (6)510) 3.36 2.40 1L
MT-0 1.88 2.06 0.68 274 2311 106
Kane 15547 2.39 070 3.09 2528 105
Rambler 11,55 2.44 0.45 2.89 2122 102
MT-1 1551 2.13 0.59 2502 2002 98
Cossack 1530 251057 0.72 2.89 2.09 96
Rangelander 3 2.40 0.47 21087 2.09 96
Roamer %3k 20825 0.49 2574 2,03 94
Drylander 142 2Rl 0539 25, 18595 Sl
Smith”s 0.89 2559 0.39 2.98 1.94 89
Teton 155612 1.54 062 26 1589 87
Semipalitinsk 155277 1L Sl 0.45 2880 155812 84
Anik 0532 154 0.16 I 70 15501 46
Average 1.48 2,26 0.60 2.86 200,

LSD (0.05) 0236 0= 73 027 0.80 0.68

8 Insufficient growth in seeding year, no data were collected in 1985.
% Relative Performance based on 2-year average.
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Table 13. Yield performance of 27 hay and pasture-type alfalfa cultivars
planted on 5-22-86 and grown at Summit, SD.

1986 1987 Yield (tons DM/A) %

Cultivar 2-Cut G COEr 2 GHEES 3=Cut 2-Year Relative
Total 5/29 7220 8/201"  Total Avg. Performance?

Cimarron 241 1538 1.58 0.80 3576 SR08 15162
120 2.38 557 il 52 0.68 ey, 3.08 112
Magnum + 2.35 145 IF50 N0 072 BE6T SR 110
Dart 2.44 154 18939 0.62 SloSiS 3.00 109
Dynasty 2435 1137 1.49 0575 9559 297 108
DS 647 25418 1L 28) 1.46 0.64 349 2.96 108
DS 646 20018 1058 1539 0575 3l 2 2595 108
AP 45 213 1= 61 1. 45 #-59 31,605 2.89 105
5432 1.84 1.59 1857 (676745 3.91 2.88 105
Crown 20 241 15542 18042 0.62 3.46 N8 104
Surpass 2.24 1.48 1.40 ORSIl! 339 25872 103
Drummor 210 130 15 5)0] 0.70 SIA50 2.80 102
Arrow 216 14l 1.44 0552 337 2.76 101
SX 217 2,08 1532 1.48 0.62 3.42 2 100
MTO S82 2.08 1.46 18547, 0.47 B0 2,74 100
Vernal 18095 1.43 ESS0) 0.56 3.49 2572 99
526 2.09 1L, 45 il 24 (58 SR 2 2.71 99
5312 2,05 1.46 I, 22 055 g2 2.65 97
Edge 25918 1525 18247, 0.58 3510 2.64 96
Epic 2,06 1.40 1.28 01512 3.20 21,613 96
MTO N82 2520 1138 15033 (0) 253 3.04 2% 612 96
SX 424 2807 15533 1887 0.49 3,216 2162 96
Rangelander 1.85 1.40 La47 0.48 31535 2.60 95
Heinrichis #1.82 18542 1535 0.48 3p2e5 2 54 93
Roamer 2.00 15538 15531 0.19 2.88 2.44 89
Drylander 18:58 1832 i, 26 0.35 31103 2231 84
Rambler 15556 15525 105525 02119 25169 20152 77
Average 2.10 1.42 Ll 05 515 31939 2.74
IS0 (0)505) NS 02l O 200 e L7 0.45 0.56

8 % Relative Performance based on 2-year average.
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Table 14. Listing of alfalfa cultivars, developers, suppliers, and agronomic
characteristicsab,
Developer/Supplier Cultivar D¢ BWY viwd Fwd And PRRY saadpad Baad sw? Rrend
Agriculture Canada Anik
Research Station Beaver
Drylander
Heinrich”s
Kane
Rambler 1 MR -—— MR S S == e - == -—
Rangelander
Roamer
AgriPro AP 45
Armor 4 R -- R MR R - -- -— == -
Arrow 3 HR RESRHREMR RS = 0 ==
Dart 3 HR RESSHR R HR G im= == -— == -
Maverick 1 R RO MRSSS=— == =0 —— ==
NAPB 31
NAPB 32
Thunder 3 ReE—t N HRESNMR R LR: == —-— == -
Arrowhead, Inc. Horizon
Megaton
Arrow Seed Company, Inc. Emerald 4 R~ MR R MR R LR R -— -- --
Asgrow Seed Company Eagle 4 HR MR R R MR R R LR R -
XPH 2001
Garg L 1Hs Tn cly Endure 3 e iR R MR RIS IREE== -— - -
Cenex/Land 07 Lakes Maxim 4 R R REEMR MR R R MR R -—
Spectrum
Surpass 3 HR R HR MR R SR ==
Sure 3 HR R HR HR R MR HR - - --
Sparta 3 RE R MR -= MR - R -- HR -
EL3387¢
Blazer 3 HR LR R LR MR -- HR == rHR -
Dairyland Research Int~1l. Magnum III 4 RESMREE SRR R -— - -
ps g512°
BS 537°
DS 646¢
DS 647¢
DS 701
DS 702
Dynasty 4 HR R R MR R R -- - - -—
Futura
Magnum 4 RESS=—— R MR LR R R =~ MR -
Magnum + 4 R LR R MR RESEIROS == S ==
Dekalb-Pfizer Genetics DK 135 4 R MR R MR MR MR R LR R -—
120 3| HRG=— R LR RU == R - R --
DKEN1215 S HR R R HR R MR R - - --
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Table 14. Continued

Developer/Supplier Cultivar FD¢ BWY vwd Fwd And PRRI saadpad Baad swd mkN¢
Farm Seed Research Corp. F4144 VWR®
F-146©
FSRC H-170®
FSRC IH-171€
FSRC H-172¢
FSRC H-174¢
H-150R®
H-154¢
H-155€
"H-156°
H-168€
Funk Seeds International G-2841 3 HR R R R R HR R -— - -
Garst Seed Company 636 2 HRE SRR MR RE=—— —— -— - -
Golden Harvest GH-747
Great Lakes Hybrids Big 10 3 HR =--""HR R R LR R . =-- == -
Shield 5| HR =&R UifR HR RS MRS R RE
Great Plains Research Co., Inc. Cimarron 4 HR LR HR R MR HR R -— -- -—
Ccim 2000G€
Jacques Seed Company Elevation 3 RISEMR R —— MR R =R -
J.C.Robinson Seed Company GH 737 4 R R RisEMRESHRE VIR R == MR -
L. L. 0l1ds Seed Co. ©did ¥s= * 98! 3 HR RESEER N HR R R R == == -
Michigan Agric. Exp. Stn. 8016 PCa3
Montana Agric. Exp. Stn. Ladak 65
NC+ Hybrids, Inc. Verta + 4 HR R R HR R LR R == == ==
Nebraska Agric. Exp. Stn. Baker 20 HR e SRR = = R HR = e e
Dawson 2 MR Ei== R S § == = —— == =
New York Agric. Exp. Stn. Iroquois 2 R s -— == -
Saranac 4 RENCER - == == -— - -—
Saranac Ar 4 R e e Sm == =
Mobawk 2 HRES==MRE AR = -— - -
Oneida 2 HR -- R -- HRE ==t —— -— -- -
Oneida VR 3 R SSHRESHR MRS MREE =TS -— - -
NY 8412€
NY 8413€
The New Northrup King Commandor 4 R MR R HR R RO == ik =
Drummor 4 R = MR RESN IR =M ==
Spredor II 1 HREE= = MR —-— == = - -- -
82503
Summit 4 RE SR SR SHR R MR RO --
Fortress 2 R R R R HR HR R == ==




Table 14. Continued
Developer/Supplier Cultivar FD° Bwd vwd Fwd and prrY saadpad paad snd Rew
Payco Seeds, Inc. Edge 4 REER: R HR R R R -— - -
Paymaster Crown 2 R R R HR R MR R == R ==
Pioneer Hi-Bred Int“l., Inc. XAF31
526 2 HRESS-—SREMRE == LR HR R == == -
5912 5} HRE == R LR LR HR R -— == ==
5432 4 HR REESHR =~ MR HR R == == -
Research Seeds, Inc. Epic 4 REEESEEOMR S —— RE = HER == HR =
Peak 4 R LR R == MR == HR ==SHR -
RS 7890¢
Champ 3 HR MR R S MR SEHR == R -—
Rhode Island Agric. Exp. Stn. Narragansett
SD Collect Smith”s
SDSU Agric. Exp. Stn. MT-1©
MT-0¢
MTO N82¢€
MTO S82¢€
Semipalitinsk
Teton it MR MR S e == = -— - -
Travois 1 RO MR S § == == == -—
SeedTec Max 85
Ultra 3 HR R HR HR REGLR R == == -
Sexauer Company SX 217 4 REE == HREMR! MRESH RO == == R MR
SX 424 3 MR == R R R HR -- -— - --
SuperCrost Top Gun 4 HR RENSHRESSH RS R MR R - R -
United AgriSeeds, Inc. Salute 4 HR MR R MR R LR -- -— - -
Minnesota Agric. Exp. Stn. Agate 2 HRE === HR MR R -- =-- -— - -
MN 5617
MN 6209
MN 6216
USDA/ARS Cossack
WA Aric. Exp. Stn./USDA Vernema 4 MR MR -- LR LR MR -- -- HR -—
Wisconsin Agric. Exp. Stn./USDA Vernal 2 R -- MR -- -_— == == -— - MR
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Table 14. Continued

Developer/Supplier Cultivar FD¢ Bwd vwd Fwd And PRRY saadpad Baad snd rrnd
W-L Research, Inc. Kingstar 3 R R HR MR R R MR - R MR
WL 225 2 HEUR CHRAME MR ER R RS
WL 316 4 MR R R HR MR R R LR MR =
WL 320 5 R MR HR MM R R MR MR MR -—-

€ Experimental Varieties that are currently unavailable

CFD = Fall Dormancy, see scale below

drefer to pest resistance rating below: BW = Bacterial Wilt

w Verticillium wilt
FW = Fusarium wilt
An = Anthracnose

PRR = Phytophthora Root Rot
SAA = Spotted Alfalfa Aphid
PA = Pea Aphid

BAA = Blue Alfalfa Aphid

SN = Stem Nematode

RKN = Root Knot Nematode

Fall Dormancy Ratings Pest Resistance Ratings
Check Variety Dormancy % Resistant Resistance
Rating plants class

Norseman 1 0-5 % Susceptible (S)
Vernal 2 6-14% Low Resistance (LR)
Ranger 3 ISR /07 Moderate Resistance(MR)
Saranac 4 31-50% Resistance (R)
DuPuits 5 RS0 High Resistance (HR)
Mesilla 6
Moapa 69 7
CUF 101 8

3Blank spaces indicate variety is susceptible or has not been adequately tested.
bRatings have been obtained from: 1987 Alfalfa Varieties. Certified Alfalfa Seed Council,

Inc., Davis, CA; 1987 Varietal Trials of Farm Crops. University of Minn. Rpt. no. 24.
pgs 5-7; and Alalfa Varieties for “88. 1987. pgs 8-10. Hay and Forage Grower. vol 2, no.
6. Webb Publishing Co St. Paul, MN.
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Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, in cooperation with the USDA. Richard A. Battaglia, Director of CES, SDSU, Brookings. Educational programs and materials of-
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