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ALFALFA YIELDS

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

Plant Science Department
South Dakota State University
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Public and commercial breeding
programs produce new alfalfa
cultivars for the market every
year. Selecting the proper culti-
var for your situation is no easy
task, and you should have yield
information from several South
Dakota locations to make a prop-
er choice. From the SDSU Alfal-
fa Cultivar Yield Tests you can
compare the critical forage pro-
duction characteristics—yield,
winterhardiness, and disease
resistance—for available cultivars
and experimental lines at several
locations in South Dakota.

Materials and Methods

Alfalfa experiments were estab-
lished in 1989 at the Southeast
Research Station (Beresford) and
the Central Crops and Soils
Research Station (Highmore) and
in 1988 and 1990 at the Northeast
Research Station (Watertown)
and the SDSU Research Station
(Brookings).

Alfalfa was planted between mid-
April and late-May into a firmly
packed seedbed using a five-row
planter with 6-inch row spacings.
Seeding rate in 1988 and 1989
was 12 b pure live seed (PLS)
per acre and in 1990 was 15 lb
PLS per acre. A preplant herbi-

cide (Eptam at 3 b active ingredi-
ent per acre) was used for weed
control during alfalfa establish-
ment. The experimental design
was a randomized complete
block with four replicates. Each
experimental unit consisted of a
75-ft2 (3 ft x 25 ft) plot. Plots
were fertilized after planting with
50 Ib P5Og per acre or in accor-
dance with SDSU soil test results
for growth periods after the seed-
ing year. Insect pests did not
reach problem levels, so chemi-
cal control was not used.

Harvesting was done with one of
two flail-type forage plot har-
vesters with a harvest area of
either 44 or 66 ft2 per plot. Fresh
herbage weights were obtained
for each plot immediately follow-
ing herbage removal. Moisture
samples were randomly taken
from half of the entries in each
replicate, dried at 100° F for 72
hours in a forced-air oven, and
weighed to determine dry-matter
(DM) concentration. Mean DM
concentrations for each replicate
were multiplied by fresh herbage
weights for each experimental
unit and then divided by harvest
area to obtain forage DM produc-
tion per unit area of harvest.
Data were converted into tons of
dry matter per acre (tons DM/A).

Data were subjected to analysis of
variance, and DM yield differ-
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ences among cultivars were test-
ed by the least significant differ-
ence (LSD) procedure at the 0.05
level of probability. Relative per-
formance among cultivars was
calculated by dividing average
total seasonal yield over years by
the mean forage yield of a given
location.

Alfalfa cultivars were evaluated
for stage of maturity at time of
harvest for the Brookings experi-
ments. Ten shoots randomly
selected from each plot were
rated for maturity according to
the Kalu and Fick (1983, Crop
Science 23:1167-1172) mean-
stage-by-count scheme (Table 1).

Plots were harvested up to four
times each year; however, growth

Table 1. Kalu and Fick? maturity index for
phenological development of alfalfa.

Stage number Stage name

0 Early vegetative
Mid-vegetative
Late vegetative
Early bud
Late bud
Early flower
Late flower
Early seed pod
Late seed pod
Ripe seed pod

O ONOO UV & W —

3Kalu, B.A., and G.W. Fick. 1983. Quantifying morpho-
logical development of alfalfa for studies of herbage
quality. Crop Sci. 21:267-271.



Fig 1. Average daily temperature and total monthly precipitation during the 1991 growing season for four alfalfa cultivar test
locations in South Dakota.
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conditions at some locations Table2. Forage yield of 40 alfalfa cultivars planted April 20, 1989, at the Southeastern
often limited harvest frequencies. ~Research Station, Beresford, South Dakota.

1989 1990 1991 2- Relative
1-Cut 3-Cut Cut1 Cut2 Cut3 3-Cut Year Perform-
Southeast Research Station, Cultivar Total Total 643 7/I;M/ &5 Totadl Awgd an;e"
fons acreg =—r—m—m—-4--——m —_—T7 —
Beresford, 1991 Results Centurion 131 476 240 146 129 515 496 114
Flint 130 480 225 137 128 490 485 112
Average daily temperatures were Arrow 121 477 227 139 116 483 480 m
I R | e o oakino oo 1o Toma s o 06
and June and were near normal Garst 636 119 476 220 126 104 450 463 107
throughout the remaining grow- SDHL1¢ 094 470 224 118 104 445 458 106
ing season (Fig 1). Precipitation DK-135 110 458 214 126 107 447 452 104
was above normal in April, May, Multi-plier 125 478 208 117 102 427 452 104
and July and below normal in FSRC88SC 119 470 198 126 1.10 434 452 104
June, August, and September. 5262 108 450 206 131 117 453 451 104
Beresford received only about 3 Victory 122 447 218 126 110 453 450 104
inches of precipitation during Majestic 120 462 224 114 099 436 4.49 104
August and September, less than viP 090 456 206 126 105 437 447 103
Kdlbthe: Nermal amount. Action 119 456 226 1.12 089 427 442 102
Aggressor 108 452 214 120 095 429 4.41 102
) 526 106 460 213 112 090 4.14 437 101
Three harvests were obtained VS-775¢ 117 467 205 108 093 406 437 101
from the 1989-planted plots. Garst 630 1.06 441 205 119 099 423 432 100
Average total DM yield was 4.19
T/A; no significant differences ‘mezazls :-2(7) :-i‘; g?g :g‘; g-g; :-?‘7’ :-g(‘) g
were detected among the 40 SaranacAR 114 438 218 1.1 091 420 429 9
entries (Table 2). Clipper 133 447 218 097 086 401 4.24 98
WL 317 119 437 206 112 092 409 423 98
Average yield for the first har- Allegiance 088 427 205 1.18 094 417 422 97
el se i ORAn hahphest - O B g oo 41 g g o - iy
. naen 8 y 4 0 h d 5
yield of the three 1991 harvests Chief 100 420 200 118 093 412 420 97
and probably due to above-nor- Apollo Supreme 093 424 211 112 091 414 419 97
mal precipitation during April
and May. Average yields for the 5472 112 424 194 118 1.00 411 4.18 96
second and third harvests were tegend“ }-;g :-ig g(‘)g g-gg 8-33 3-95 4.09 gi
. acesetter , : ! L L .68 4.08
1.14.and.0.95 T/A, resp eCtlYelY' CimamonVR 102 424 206 104 082 392 4.08 94
lower probably because of limit- Royatty 118 429 197 101 084 38 4.06 o4
ed precipitation in June and July. Dawn 107 426 194 104 082 380 4.03 93
WL 320 103 423 195 102 085 381 4.02 93
Next year's productivity will 5“1'34(: 1&7_, :-(1); ?g ?-g; g-;; g-;g g-gg g;
flepen.d SRou precipitation dur- SDHS6C 104 416 198 091 071 360 3.88 90
ing winter and early spring. If Sabre 113 395 198 090 075 363 379 88
adequate precipitation does not
occur, alfalfa growth in the AVERAGE 113 446 210 1.14 095 4.19 433
spring will be retarded, the first Maturityd 50 42 49

e
harvest may be delayed, and LSD(0.05) NS NS NS NS NS NS NS

yields may be low.

3 Two year average based on total yields for post-establishment years, 1990 and 1991.
Two-year average yield for this b %4 Relative Performance = ratio of cultivar 2-yr average yield to 2-yr average yield of all cultivars.
experiment was 4.33 T/A, with ¢ Experimental line, not currently marketed.
no si gnificant differences among d Averageharvest maturity. Value based on Kalu and Fick (1983) mean-stage-by-count index.
cultivars, desp ite a yield differ- € NS= Means among cultivars not significantly different at the 0.05 level of probability.

ence of 1.2 T/A between the top



Table 3. Forage yield of 28 alfalfa cultivars planted April 20, 1988, at the SDSU and bottom cultivars. Apparent-
Research Station, Brookings, South Dakota. ly, environmental variation was

large enough in this experiment

1968 1989 1990 1991 3- i A 5y
1-Cut 3-Cut 3Cut Cut1 Cut2 Cutd Cutd 4Cut Year Relative to prevent detection of signifi-
Cultivar Total Total Total 530 6/28 726 94 Total Awg? Performance® cant cultivar differences.
tons DM/ acre —%—
526 076 358 419 191 136 134 106 566 4.48 106 %, o ) apias ol
Big 10 078 330 438 206 12 120 114 561 443 105 nother experiment of 36 culti-
Vetor 078 357 408 185 126 130 117 557 441 104 vars was planted in 1991. Plots
5432 087 336 424 200 125 127 107 558 4.39 104 became well established because
Allegiance 0.66 304 4.05 204 138 141 115 597 435 103 of above-normal precipitation
ing April and May. Plots
Magnum+ 068 344 413 177 123 142 105 547 4.35 103 duri gl' P da ly d
5262 057 319 408 199 129 137 104 568 432 102 were clipped on July 1 an
FSRC87N3€0.77 330 402 188 126 131 1.18 564 432 102 August 6 to control weeds, but
Magnumlll 072 307 412 188 136 132 119 574 431 102 no yield data were taken from
Kingslar 076 312 406 188 137 138 113 576 431 102 these C]ippings After the ]ast
Cimamon 087 332 418 185 123 122 110 541 430 102 Chppmgh' there was not egouih
FSRC87M1C085 310 423 195 124 128 110 557 430 102 regrowth to warrant another har-
Arrow 074 294 416 201 141 136 099 577 429 101 vest in 1991.
SX217 078 336 419 168 122 120 1.19 530 4.28 101
Vemal 078 328 436 175 124 111 109 519 427 101
AP8620C 070 324 414 190 132 119 096 538 425 101 :
Sure 072 327 422 184 114 126 098 522 424 100 SDSU Research Station,
120 072 327 420 188 129 113 091 521 423 100 Brookings, 1991 Results
Chief 079 308 409 188 127 127 104 546 421 100
Dart 069 313 394 191 123 125 104 543 4.16 98 Avérage/daily-torperabutes were
FSRC87NIC0.77 306 398 186 121 120 106 533 412 o7 above normal during April, May,
DK-125 085 276 415 194 124 118 106 541 4.11 97 and June and near normal for the
AP8631¢ 068 279 392 184 138 135 098 553 4.08 9% remainder of the growing season
WL225 066 268 4.16 18 127 124 099 535 406 %

(Fig 1). Precipitation was above
normal for every month during

Premier 066 283 382 190 137 133 082 552 406 9% i

MTON82® 075 356 435 153 101 084 076 413 401 95 the growing season except for
WL320 071 272 365 178 130 135 105 548 395 93 August, when precipitation was
SX424 062 248 382 189 126 127 1.09 549 393 93 slightly below normal.

AVERAGE 074 314 410 187 127 126 105 546 4.23

LSDO.0s NS NS NS 018 013 017 NS 049 NS The 1988 planting produced

four harvests with average total
yield of 5.46 T/A. There were

2 Three year average based on post-establishment year yields, 1989, 1990, and 1991. some significant cultivar differ-
b 9 Relative Performance = ratio of cultivar 3-yr average to 3-yr average of all cultivars. ences (Table 3).

€ Experimental line, not currently marketed.

d NS = Means among cultivars not significantly different at the 0.05 level of probabilty. Yields in 1991 were over 1 T/A

higher than those of 1990 and
over 2 T/A higher than in 1989.
This is probably because abun-
dant rainfall permitted four har-
vests in 1991, compared to three
harvests in both 1989 and 1990.

Three-year average yields ranged
from 3.93 to 4.48 T/A with no
significant cultivar differences.
Cultivars showed significant dif-



ferences in maturity at the sec-
ond and third harvests of 1991
(Table 4). No differences in
maturity were detected for either
the first or fourth harvest. The
relevance of significant cultivar
differences for maturity is proba-
bly greater for forage quality
characteristics than for yield.

Three harvests were obtained
from the 1990 planting. Three-
cut average total yields ranged
from 4.29 to 5.81 T/A (Table 5).
This was the first full produc-
tion year for this experiment.

There were significant cultivar
differences for each cutting.
This may be due to the fact that
a third of the entries in this
experiment were experimental
lines, and, as shown in Table 5,
there was a wider variation in
productivity among these lines
than among marketed varieties.
As in the 1988 experiment, culti-
vars showed significant differ-
ences in maturity only for the
second and third harvests (Table
6).

Northeast Research Station,
Watertown, 1991 Results

Average daily temperatures were
above normal during April, May,
and June and near normal dur-
ing the remainder of the growing
season (Fig 1). Precipitation was
well above normal during April,
May, and June, slightly below
normal in July, and slightly
above normal in August and
September.

Four harvests were obtained
from the study planted in 1988.
Total seasonal yields ranged
from 5.23 to 7.78 T/A (Table 7).

Table 4. Maturity? of 28 cultivars planted April 20, 1988, at the SDSU Research Station,

Brookings, South Dakota.

1988 1989 1990 1991

Cut1 Cut1 Cut2 Cut3 Cutt Cut2 Cut3 Cutt Cut2 Cut3 Cutd
Cultivar ma 66 7/16 823 6/5 713 829 528 627 725 [: 7]

index

526 393 350 495 403 315 505 500 348 343 380 445
5262 375 365 465 398 325 513 503 348 340 358 4.28
5432 405 358 498 408 333 523 495 355 355 365 450
Allegiance 405 363 488 403 338 523 513 365 365 3.60 455
AP 86310 443 345 473 398 320 565 503 358 365 363 438
AP 86200 400 373 453 403 345 523 493 355 353 358 453
Arrow 435 380 453 408 350 558 520 355 355 360 4.55
Big 10 430 378 470 398 325 515 493 345 355 365 448
Chief 393 353 485 398 318 518 510 355 355 373 453
Cimarron 405 395 478 403 330 518 510 338 345 360 448
Dart 420 330 473 403 328 523 525 355 345 365 458
120 400 348 478 405 303 530 500 355 330 355 435
DK-125 428 355 485 408 355 560 493 370 338 360 468
FSRC 87N1P 430 380 483 405 343 528 488 355 325 355 465
FSRC 87N3b 433 370 468 410 315 538 493 358 363 370 448
FSRC 87M1b 418 345 465 408 318 525 493 328 350 345 453
Kingstar 418 355 468 398 343 493 480 338 323 345 455
Magnum Il 435 350 478 403 310 503 493 368 330 355 445
Magnum + 393 385 470 403 308 48 490 343 343 363 443
MTO Ng2b 398 375 453 383 323 498 455 343 310 318 423
Premier 395 350 453 408 313 533 498 338 320 360 445
Sure 423 385 460 403 330 543 508 370 335 358 440
SX 424 398 348 463 403 318 545 515 340 333 35 460
SX 217 413 335 470 403 305 528 495 353 318 363 45
Vector 428 375 503 410 345 518 498 368 353 370 453
Vemal 403 353 460 403 315 508 488 340 308 360 445
WL 320 410 338 455 405 303 505 505 373 353 345 440
WL 225 408 338 428 405 320 533 495 343 323 353 453
AVERAGE 412 360 470 403 325 523 498 352 340 358 448
LSD(0.05)¢ 03 04 04 NS NS NS NS NS 035 024 NS

3 Kalu and Fick (1983) index, mean-stage-by-count.
b Experimental line, not currently marketed.

C NS = Means among cultivars not significantly different at the 0.05.level of probability.



Table 5. Forage yield of 32 alfalfa cultivars planted April 24,1990, at the SDSU Table 6. Maturity? of 32 cultivars planted
Research Station, Brookings, South Dakota. April 24, 1990, at the SDSU Research

Station, Brookings, South Dakota.
1990 1991

Cut 1 Cut1 Cut2 Cut3 3-Cut Relative
Cultivar 95 66 7/3 7/31 Total Performance® 1990 ks e =100 ok
——————————tons DM/ acrp——— — % — Cut1 Cutt Cut2 Cut3
Cultivar 5 5831 7/ 7/31
VS-gagb 134 SE3ASE MA9 B 17a4 6B 113 index
G-2833 P9g Migfg | 4y =5 0% S%D 107 5262 325 330 4.10 353
88a7N' 115 302 142 108 551 107 S3lien ¥ A% Gl md uily
Garst 630 139 mez@lie W45 sl 22vy &0 107 oy e
b ; : ' : ; 8837N 385 323 410 350
Multi-plier 129 313 134 099 546 106 agATND e o
DK-122 f15s Wiy gl ¥ Py Wik gt BME 106 AFYFe®® 303 335 368 315
VIP 1.27 297 1.35 1.09 5.40 105 Aggressor 375 343 410 3.70
Centurion 139 m o2, (hE9 w 008, G0 105 Allegiance 358 328 438 373
Crown |l 137 289 140 106 536 104 Centurion 413 355 438 340
5262 147 =8276L) M6 "1.1.18"1 536 104 Crown I 373 365 405 355
5364 150 Mhogt® Hiis Wpott B4 103 Dawn 390 340 405 355
Flint 132 & 28, I8 S OB, &% 103 DK-122 368 348 398 360
8941ND 119 284 137 102 523 102 i 363 410, 400 853
H 174b 120 286 134 102 521 101 Flint 365 320 418 350
883oND 119 275 142 105 521 101 G-2833 3% 350 420 343
G-2841 405 348 425 348
Garst 645 117 2.72 1.42 1.05 5.20 101 Garst 645 393 325 428 378
Allegiance 1.16 273 1.40 1.07 5.19 101 Garst 630 388 363 395 348
SX 217 103 ms2700 $32 wal.0fhs 5616 100 H 1540 368 308 398 360
MultiKing 1 123 =92804 33 #1098 54 100 H 1740 385 323 405 358
Aggressor M94 =i276% .39 09 B4 100
MNGRN-140 350 345 425 360
Dawn - R, 99 MTOS82® 318 348 365 303
MN GRN-14b 109 276 137 094 508 9 Multi-pier 373 328 403 353
120 135 293 120 084 507 % i o e i
G-2841 135 278 133 093 504 98 AR eE
H 154b 125 257 135 112 504 98 SDHSgb o/igh mih T gl Sl
SX 217 378 335 385 360
Vemal 133 272 132 088 492 96 Vemal 338 335 4.15 338
WL 317 1.17 2.72 1.22 0.93 4.87 95 VIP 375 343 383 355
WL 225 124 271 124 089 484 94
MTO Se2b 1i8p. o _aige 1R e 26 90 Vs-gagb 415 350 430 358
WL 225 340 320 423 345
SDHSEP 125 274 111 065 450 88 WL 317 370 335 423 358
AFYE 8gb 106 256 107 069 432 84
SOHL1b 125 262 110 057 429 83 AVERAGE 369 334 408 350
LSD(0.05)° 050 NS 028 024
AVERAGE 124 283 133 097 5.4 st A A by
LSD(0.05) 016 026 012 017 039

b Experimental line, not currently marketed.

—_— ] . ) C NS = Means among cultivars not significantly different
3 94 Relative Performance = ratio of cultivar 1991 yield to 1991 yield of all cultivars. at the 0.05 level of probability.

b Experimental line, not currently marketed.



Above normal precipitation Table 7. Forage yield of 28 alfalfa cultivars planted April 28, 1988 at the
throughout most of the growing Northeastern Research Station, Watertown, South Dakota.

season permitted one more har-

. i 1988 1989 1990 1991 3-  Relative
vest than is usually obtained at 1Cut 3Cut 3Cut Cut! Cutz Cut3 Cutd 4-Cut VYear Perform-
the Northeast station. Average Cultivar Toal Total Tota 610 710 &12 101 Toal Avgd
yields in 1991 were about one to bonpibMigcre e
two times greater than those in 5567 052 387 381 351 145 145 138 778 515 118
either 1989 or 1990. 526 056 366 394 347 135 148 136 765 508 116
Big 10 076 445 371 325 109 124 1.15 673 49 113
Three-year average yields ranged Vemal 077 400 387 321 128 128 123 699 495 113
from 3.72 T/A for ‘Premier’ to MTONB2¢ 054 373 433 299 109 106 070 584 463 106

5.15 T/A for ‘5262’. Yield differ-

C
ences among cultivars may be 86639 053 354 363 323 1.18 117 1.14 6.71 463 106

ERRN ¢ e et 120 071 381 345 309 101 129 109 647 458 105
ue °pda(;‘ Worﬁ‘y. E . 5432 049 391 311 295 124 125 129 672 458 105
occurred during the winter o APB8620° 067 386 329 284 113 132 112 640 451 103

1989-90. Results from visual rat-  apgeaic 055 384 313 280 1.16 130 1.17 642 446 102
ings in April 1990 indicated that

there were significant differ- Magnum+ 052 392 321 276 104 125 115 620 4.44 101
ences in winter damage among Dart 054 355 310 314 106 125 122 666 4.44 101

in winter damage translated into  5X424 062 375 300 285 101 127 120 633 4.3 100

Significant GHllvar difictances.  DX125 067 412 295 258 098 119 116 591 433 99
for yield in 1990 and probably in  pepe aovic 67 360 301 284 106 126 114 630 430 98
1991. Most of the cultivarsthat — y.o w057 400 304 252 101 119 114 587 430 98
had relatively low yields in 1990  pspcgrNst 057 366 298 269 102 123 111 606 430 98
remained low in 1991. Vector 062 406 283 250 104 1.13 108 574 421 9%
FSRCB7NIC 070 388 300 255 094 116 110 575 421 9%
Results from the 1988 study are
particularly valuable to produc-  Chief 058 4.15 264 279 084 103 105 570 417 95
ers concerned about selecting Sure 061 381 283 25 087 117 105 559 4.08 93

cultivars that are persistent and WL 225 047 341 279 266 100 119 1.12 598 4.06 93
high yielding under adverse sx 217 060 339 276 253 097 1.18 111 580 398 91
weather conditions. The condi-
tions present during winter of
1989-90 do not occur often.

Kingstar 058 353 281 250 086 119 099 554 396 90
WL 320 053 362 255 248 090 119 108 564 394 90
Cimarron 067 35 271 228 091 116 119 554 394 90

Information obtained during Premier 057 346 248 231 087 109 097 523 372 85
severe winters indicate that

some cultivars tolerate these AVERAGE 060 380 315 281 105 122 113 6.21 438
conditions better than others. Maturityd 49| 40| 494 4

. i LSD(0.05 NS NS 041 045 014 014 020 075 047
An experiment of 36 cultivars

was planted in 1990. Four cut-
tings were obtained during 1991
(Table 8) with average total yield
of 7.19 T/A, the highest average
yield reported at this station in
several years. Above normal
precipitation in the fall of 1991
replenished the soil moisture
reserve. If normal precipitation
occurs during winter and spring
it is hoped that this test will con-

3Three year average based on post-establishment year yields, 1989, 1990, and 1991,

b o, Relative Performance = ratio of cultivar 3-yr average to 3-yr average of all cultivars.

€ Experimental line, not currently marketed.

d Average harvest maturity. Value based on Kalu and Fick (1983) mean-stage-by-count index.
€ NS = Means among cultivars noi significantly different at the 0.05 level of probabiity.



Table 8. Forage yield of 36 alfalfa cultivars planted May 4, 1990, at tinue to be highly productive in

the Northeastern Research Station, Watertown, South Dakota. 1992.
1990 1991
Cut1 Cut1 Cut2 Cutd Cutd 4-Cut Relative
Cultivar 77§10 W0 @12 11 Tolal  Performance? Central Research Station,
s 01§ DM/ 8016 s —%— :
VS-888b 166 373 135 139 125 7.7 107 nghmore, 1991 Results
Multi-plier 167 354 132 142 141 768 107 r
Centurion 159 351 131 142 136 760 106 Average daily temperatures were
Garst 630 152 340 132 148 136 756 105 near normal throughout the
Dawn 156 333 127 148 146 754 105 growing season (Fig 1). Precipi-
G-2833 159 351 129 139 131 750 104 tation was two to four times
VIP 166 3.38, 1.28, 143, 139, 747 104 above normal during April
G-2841 163 350 129 142 124 744 104 through June. During July, how-
H 1740 148 315 133 151 145 7.44 103 ever, Highmore received less
DK-122 159 332 138 142 131 742 103 than one inch of precipitation.
MultiKing 1 164" 397° 108" 1.83% 186" 7.40 103 In August and September pre-
5364 158341, 130, 140, .38, 7& 103 cipitation was slightly below
Crown Il 163 342 126 137 129 733 102 normal.
8837Nb 1:53 ;32614 1:28° 1.41 ¢ 1:37% 7:88 102
g(ﬁgﬂ 1;2 3(2)8 133 1:; 152 ;g 181 Three harvests were obtained
Garst 645 165 320 130 142 132 724 101 {Lorm _thet 19?51 p!ai‘dtmg' A":rage
8941ND 16T 330 s T2 h35. 1 2s 724 101 B Tl ks Jekh S SANER
WL 225 152 323 131 139 131 723 101 from 4.99 to 8.11 T/A (Table 9).
120 154 350 123 134 117 723 101 Yields from the first cutting were
especially high due to the above
ST W Sk cstokn (ks ik A ke s wers 00wt 1 allow har
Saranac AR 142 325 125 139 127 716 100 vesting aytize apganpriate-matu-
Aggressor 146 314 125 143 131 7.3 99 rity stage, so the high yields
MN GRN-14P 142 321 134 140 117 7.1 99 could also be attributed to har-
H 154b 155 284 132 148 145 7.09 99 vesting at an advanced maturity
Wrangler 153 333 126 126 120 704 98 stage.
8832Nb 149 299 130 138 135 7.02 98
WL 317 145" 343" 127" 180" 1.20° 6.99 97 Total average yields in 1991
were about 2.5 T/A higher than
Flint 163 315 122 131 125 692 9% those of 1980, Yields in 1991
\S/[e)rL‘aLI b 154 329 121 121 107 6.77 94 were the highest recorded in
il 151 314 122 120 1.07 6.63 92 ) .
SDHs6P 163 337 114 110 094 655 91 severg),yearspt this Sltatlon'
MTO s82b 150 318 1.12 115 096 640 89 Two-year average yields ranged
AFYF 8gb 150 320 097 099 079 595 83 from 3.48 to 5.47 T/A, with
some significant cultivar differ-
AVERAGE 156 330 127 136 126 7.19 eRces.
Matun'tyc 4.1 47 40 36 29 .
LSD(0.05)d NS 028 015 013 023 057 Another experiment was planted
in 1991. Plots were seeded in
3 9% Refative Performance = ratio of cultivar 1991 yield to 1991 yield of all cultivars. late April, but they did not
b Experimental line, not currently marketed. become successfully established
€ Average harvest maturity. Value based on Kalu and Fick (1983) mean-stage-by-count index. due to the above normal precipi-
dNS = Means among cultivars not significantly different at the 0.05 level of probability. tation. Some of the plots were

completely destroyed by stand-
ing water, and other plots suf-

fered severe damage. The exper-
10



iment was reseeded in mid-
August and became successfully
established during August and
September.

Discussion

For most locations, average daily
temperatures were above normal
during April, May, and June and
were near normal throughout the
remainder of the growing season
(Fig 1). Each location received
above-normal precipitation from
April through June.

For Watertown and Highmore,
precipitation during July was
below normal, but, fortunately,
near normal precipitation was
received at these locations in the
late summer. Brookings
received timely rainfall through-
out the growing season, and the
above-normal precipitation that
fell in September allowed soil
moisture supplies to be above
normal entering the winter
months.

The only location that was lack-
ing in late-summer precipitation
was Beresford. Soil moisture
supplies were diminished for
this location as it entered the
winter months. This means that
at Beresford, alfalfa production
in 1992 will be dependent upon
winter and spring precipitation.

Improper fall harvest manage-
ment also threatens stand
longevity. Producers that wish
to harvest all possible forage
should harvest after a hard frost
when there is little chance for
regrowth. Avoiding harvest in
the fall will permit stubble to
catch snow. Snow insulates the
crown and provides moisture for

Table 9. Forage yield of 36 alfalfa cultivars planted May 11, 1989, at the

Central Crops and Soils Research Station, Highmore, South Dakota.

Cultvar

Flint

Chief

Uitra

Sure
Victory
WL 225
Pacesetter
VS-775¢
Garst 630
Action

Apallo Supreme
Legend
Centurion
Sabre
Multi-plier
Clipper

WL 317

Dawn

5472

Majestic

Royalty
Aggressor
VIP
Saranac AR
Trident Il
H-174¢
Arrow

5262

526

Garst 636

SDHL1¢
Vemal
SDHS6¢
Dart
Cimarron VR
FSRC 885¢

AVERAGE

Maturityd

LSD(0.05)

a Two year average based on total yields for post-astablishment years, 1990 and 1991.

1990
3-Cut
Total

4.02
4.03
4.06
3.70
3.76
3.53
3.43
3.49
3.83
3.62

3.59
3.44
3.44
3.40
3.21
3.12
3.36
3.35
3.31
3.20

3.29
3.13
3.33
3.26
2.92
3.06
287
2.77
2.92
291

2.80
2.87
2.85
2.83
2.71
2.50

3.28

0.90

1991

Cut1
6/18

4.14
3.93
4.15
4.14
4.17
3.96
4.17
4.33
3.97
4.15

3.94
4.31
4.01
4.14
4.05
4.05
412
3.82
3.63
3.75

3.78
3N
3.70
3.41
3.74
3.62
3.67
3.79
3.99
3.94

3.99
3.58
3.87
3.34
3.55
3.28

3.89
58
0.59

Cut2

mr

tons DM/ acre

2.20
2.14
1.96
1.53
1.74
1.83
2.06
1.78
1.47
1.63

1.65
1.56
147
1.45
1.73
1.69
1.42
1.39
1.42
1.33

1.24
143
1.20
1.44
1.34
1.38
1.38
1.08
1.15
1.06

1.09
1.31
1.00
1.01
1.09
1.26

1.47
45
0.70

Cut3
822

1.77
1.90
1.52
1.58
0.81
1.39
1.42
1.15
1.01
0.95

1.06
117
1.00
0.99
1.02
1.18
0.85
0.90
0.76
0.81

0.67
0.80
0.53
0.81
0.71
0.64
0.62
0.84
0.45
0.48

0.66
0.67
0.44
0.65
0.51
0.50

0.92
55
0.84

3-Cut

Total

8.11
7.96
7.63
7.25
6.72
7.18
764
7.26
6.45
6.73

6.65
7.03
6.48
6.58
6.80
6.92
6.38
6.11
5.80
5.88

5.69
5.94
543
5.66
5.79
5.64
5.67
5.1
5.59
5.48

5.74
5.56
5.31
4.99
5.16
5.05

6.28

1.96° 1.48°

2-
Year
Ayg.8

5.47
5.45
5.33
5.05
4.98
4.90
4.89
4.88
4.88
4.83

4.81
4.73
4.69
4.66
4.56
4.53
4.48
447
4.27
4.25

4.24
4.20
4.19
4.13
4.11
4.07
3.99
3.97
3.96
3.92

3.91
3.86
3.85
3.74
3.67
3.48

4.43

Relative
Performance?
—_— —
124
123
120
114
112
1M
110
110
110
109

109
107
106
105
103
102
101
101

96

96

IBRILB BBEERBEBSEER

b % Relative Performance = ratio of cultivar 2-yr average yield to 2-yr average yield of all cultivars.

¢ Experimental line, not currently marketed.

d Average harvest maturity. Value based on Kalu and Fick (1983) mean-stage-by-count index.

@ Significant at the 0.07 level of probability.

1



plant growth the following
spring.

Cultivar Selection

The “right” decision is difficult
to make when you are selecting
an alfalfa cultivar. When evalu-
ating alfalfa cultivar test infor-
mation, examine several plant
characteristics before reaching a
decision. Major characteristics
include yield, fall dormancy,
disease resistance, and cost per
unit of pure live seed.

Yield

Yield information presented in
this and other reports represents
seeding-year or post-seeding-
year averages. Generally, yield
data for several years of produc-
tion are the most meaningful.

Use data from test locations that
most nearly resemble growing
conditions on your farm. Yield
performance information will be
much more reliable.

To measure significant yield dif-
ferences between cultivars, a sta-
tistical measure known as the
least significant difference (LSD)
is used. If the difference in yield
between any two cultivars
equals or exceeds the LSD value,
the higher yielding cultivar is
significantly higher in yield and
should be favored. If the yield
difference is less than the LSD
value, the two cultivars do not
significantly differ, and both cul-
tivars are approximately equal in
yielding ability.

In some cases an LSD value is not
presented and the designation NS

(non-significant) indicates signif-
icant yield differences among the
cultivars were not detected.

Fall Dormancy

Fall dormancy ratings
(Appendix) range from values of
1 (early dormancy) to 9 (non-
dormant). Fall dormancy is
thought to be related to winter-
hardiness. The severe winters of
South Dakota require that you
take winterhardiness into con-
sideration in selecting a cultivar.

Cultivars with a fall dormancy
ratings of 1 or 2 generally are
very winterhardy and should
persist under South Dakota con-
ditions. Forage yield under opti-
mum conditions may be lower
for these cultivars, however,
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 you can expect
at least 3 to 4 years of excellent
production.

Cultivars with ratings of 5 to 8
are generally not winterhardy
enough to survive several South
Dakota winters. These cultivars
may be used as annual forages.

Disease Resistance

Disease resistance ratings
(Appendix) are important indi-
cators of a cultivar’s potential to
perform in situations where spe-
cific diseases may be limiting to
production. Major diseases that
may affect the productivity of

12

alfalfa in South Dakota include
bacterial wilt, Phytophthora root
rot, and Verticillium wilt. Resis-
tance characteristics to these dis-
eases should be considered
when choosing a cultivar.

Bacterial wilt is generally not
observed until after the second
production year. Infection
occurs in spring or early summer
via cracks and wounds in the
roots and crowns. Eventually,
the water conducting tissues of
the roots become plugged, caus-
ing the top growth to wilt, espe-
cially during periods of moisture
stress. Symptoms include yel-
low leaves, stunted growth, and
a yellow to brown discoloration
of the root tissue beneath the
outer layer. Many cultivars are
resistant to bacterial wilt, and
you can avoid the disease by
using these cultivars.

Phytophthora root rot is a fungal
disease which occurs in wet,
poorly drained soils after exces-
sive precipitation or irrigation.
Symptoms include deteriorated
root or crown tissue in areas
where the stand is thinning. Top
growth symptoms generally
include wilting, yellowing, and
lack of vigorous growth. Early
symptoms of this disease some-
times resemble damping-off of
alfalfa seedlings.

Verticillium wilt is a fungal dis-
ease which produces initial
symptoms of temporary wilting
of upper leaves on warm days at
pre-bud to floral stages of matu-
rity. Affected leaves will gener-
ally turn yellow and then drop
off. Eventually, the stems die as
well. Yellow to brown discol-
oration 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. Plant-
ing a resistant cultivar is the
most effective control.

Other diseases, such as anthrac-
nose, leaf spots, Fusarium wilt,
and other root and crown rots
may be problems at a particular
site. In these situations, you
should consider using cultivars
with resistance to a particular
disease, if possible. For many
diseases, the only practical
means of minimizing economic
loss is to use resistant cultivars.

Acknowledgments

Reduced stress from use of mul-
tiple disease-resistant cultivars
can result in long-term increases
in yield and quality.

Conclusions

No single characteristic, even
yield, will make an alfalfa culti-
var or small group of cultivars
consistently superior to any oth-
ers; several characteristics must
be evaluated together.

Although yield from 1- to 3 year-
old stands serves as a good mea-
sure of economic production,

stand longevity, and tolerance to

stress and disease are also
important.

Yield response data collected
over several years and locations
may be useful indicators of
stress tolerance, longevity, and
economic production. Fall dor-
mancy has a significant influ-
ence upon winterhardiness,
stress tolerance, and yield poten-
tial and is related to stand
longevity in stressful environ-
ments. Multiple disease resis-
tance also benefits stand
longevity and yield. Finally,
seed cost per unit PLS should
also be considered when select-
ing alfalfa cultivars.

The authors express their gratitude to research station managers Dale Sorensen, Jim Smolik, Brad Farber, Mike
Volek, and Loyal Evjen for their assistance in conducting this research.
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constitute a guarantee or warranty of the product by the South Dakota Agricultural Experiment Station and does
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Appendix. Listing of alfalfa cultivars, developers, suppliers, and agronomic characteristics®-

Developer/ Disease & Insect Resistance®
Supplier Cultivar Fob Bw vw Fw An PRR  PA
AB| Alfalfa Aggressor 4 HR R HR HR HR HR
Apollo Supreme 4 HR R HR HR R HR
Amow 3 HR R HR MR HR R
AgriPro Seeds  Dart 3 HR R HR R HR R
Dawn 3 HR R HR R HR —
Aliied Seed Centurion 3 HR R R R R R
Majestic 3 R HR HR HR MR -
Sabre 4 HR HR HR HR HR -
Brown's Seed
Fams Pacesetter 2 HR R HR HR HR R
Caill Crown || 3 HR R HR HR HR R
Royalty 3 HR R HR HR HR R
Trident Il 3 HR R R R HR MR
Cenex/Land Legend 4 HR R HR HR HR R
O'Lakes Sure 3 HR R HR HR R HR
Dahigren Kingstar 3 R R HR MR R MR
Premier 4 HR R HR HR HR HR
Dairyland Magnum |Il 4 R MR R MR R -
Research intl. Magnum + 4 R LR R MR R —
Dekalb Plant 120 3 HR - R LR R R
Genetics DK 122 2 HR R R HR HR R
DK 125 3 HR R R HR R R
DK 135 4 R MR R MR MR R
Funk Brand G-2833 3 HR R HR HR HR R
Seeds G-2841 3 HR R R R R R
Garst Seed 630 4 HR MR R MR R -
636 2 HR R R MR R R
645 3 HR R R HR HR R
Great Lakes
Hybrids Big 10 3 HR — HR R R R
Great Plains Cimamron 4 HR LR HR R MR R
Research Cimamon VR 5 HR R HR HR R HR
Hytest Seeds Victory 3 HR R HR HR MR -
Jacques Seed Multi-plier 3 HR R HR HR HR R

Chief 4 HR R R R HR R
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Developer/ Disease & Insect Resistance®

Supplier Cultivar Fob Bw vw Fw An PRR  PA
L. Peterson Ltd. Vector 4 R MR HR R R R
New York Agric.
Exp. Stn. Saranac Ar 4 MR - R HR - -
Northrup King MultiKing 1 3 HR R HR R R MR
Payco Seeds/ Clipper 2 HR R HR R R R
Interstate WL 225 2 HR R HR MR HR R
WL 317 3 HR R HR R HR HR
WL 320 4 R MR HR MR R MR
Pioneer Hi-Bred 526 2 HR - MR - LR R
Int’l 5262 2 HR LR MR — R R
5364 4 R MR R MR MR HR
5432 4 HR R HR — MR R
5472 4 HR MR HR MR MR HR
Plant Genetics  Flint 4 R LR HR HR R MR
Public Cultivars,
South Dakota Baker 2 HR - R LR - HR
Crop Improvemt.  Pemry 3 R - R LR MR -
Association Wrangler 2 R LR R LR HR HR
Research Seeds VIP 3 HR R R R R HR
Action 4 R MR R HR R R
SeedTec Ultra 3 HR R HR HR R R
Sexauer SX 217 4 R - HR MR MR -
SX 424 5 MR - R R R i
United AgriSeeds Allegiance 3 R R R HR R R
Wisc. Agric.
Exp. StnJUSDA  Vemal 2 R - MR - - -

@ Ratings obtained from: (1) Alfalfa Varieties, 1991 Edition, Alfalfa Variety Characterization. Certified Alfalfa Seed
Council, Davis, CA 95617-1017. (2) Alfalfa marketers.

b FD=Fal Domnancy Index, 1 = greatest fall dormancy; 9 = absence of fall domancy.

CReferto pest resistance rating below:

BW = Bacterial Wilt st Resi .

VW = Verticillium wilt % Resistant Resistance

FW = Fusarium wilt plants class

An = Anthracnose

PRR = Phytophthora Root Rot 0-5% Susceptible (S)

PA = Pea Aphid 6-14% Low Resistance (RS)
15-30% Moderate Resistance (MR)
31-50% Resistance (R)
> 50% High Resistance (HR)

d Blank spaces indicate cultivar is susceptible or has not been adequately tested.
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