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AR(, A MULTIPLE PEST-RESISTANT ALFALFA
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SUMMARY

Are 8o vigorous growing alfalta cultivar
(Hedivago selive L with high resistunce to
anthraenose (Colletotrichwm trifolii Baint and
the pea aphid (Aevrthosiphon pisum (Larris))
and moderate vesistance to the allalla weevil
(Hypera postica (Gyllenhal)) and bacterial wilt
(Corynehacterivm  insidiosum  (NeCullld (L L.
Jons,

Are is a product of morve than 0 years of
breeding and research. Lt was developed lor the
Middle  Atlantic. Southern Appalachian. and
Southem Corn Belt States through the coopera-
tive elforts of alfalfu researchers in the Agri-
cultural Research Service and the agricultural
experiment  stations ol Maryvland.,  North
Carolina, Peonsylvania. and  Virginia, 1t was
released in May 1974 by the M8, Depuriment of
Agriculture and these four experiment stations.

This is the first abfalla cultivar bred for high
resistance  to  anthracnose, one of the most
damaging diseases of alfalfa in the wanm humid
areas of the United States. Approximately 80
percent of the Are plants ave highly resis{ant to
this disease. This high resistunce has been shown
in  field tests under nalurally ocowrting
anthracnose  epiphytoties  [rom  Marvland to
Kansas and Pennsvlvania to North Carolina.

' Researeh peneticisl, Bellsville, Md.

“WResearch entumologist, Beltsvitle, Md,

FReseareh genvhicist, Raletgh, NLCL

T Professar af agranemy, College Park, Ald.

TAssmtanl professor ol agronomy, College Pack, Md.

"ssistant professor of agranomy. Blackshurg, Va.
Prolossor of plant breeding, University Park, Pa,

" Professar ol plant pathology, Universily Park, Pa.

Y Reseaveh apronomisi, Beltsville, Md.

' Research agrononust, Prosser, YWash,

Arc’'s multiple pest resistance and vigorous
growth characteristics will provide growers with
increased  yields, reduced weed competition,
longer lived stands, and lower disease and insect
losses than presently are obtained with other
cultivars. In broadcast plots at Beltsville, Blcl.,
Arc has provided an additional 3 years of
production after a bacterial wilt epiphytotic
rendered  plots of wilt-susceptible cultivars
unproeductive.

Growers should expect some weevil feeding on
Are: however, damage will be less than on other
cultivars, Under light-to-moderate infestations,
Ave will produce a satisfactory first cut of forage
without insecticide control. In areas of higher
weevil damage, the need for insecticides will be
reduced, and better timing of applications may
be possible us a result of delayed development of
weevil damage on Are. Greater control over the
timing ol insecticide applications may also en-
hance the success of biological control agents in
pest management programs where both chemical
and nonchemical controls are used.

INTRODUCTION

The value ol host plant resistance in reducing
losses to alfalla pests has been amply demon-
strated in the development and use of cultivars
with multiple pest resistance.

Arce was the first allalla cultivar {(Medicago
sative L.} bred lor resistance to anthracnose. It
was developed to provide growers with an alfalfa
that combined high resistance to anthracnose
(Colletotrichum trifolii Bain) and the pea aphid
{Acyrithosiphon pisum (Flarris)) and moderate
resistance to the alfalfa weevil (Hvpera postice
{Gyllenhal}) and Dbacterial  wilt  (Corvne-
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buacterittm insidiosum {(McCull) H. L. Jens.}. The
breeding procedures were previously described
by Devine et al. (£975).'" Arc was released in
May 1974 by the U.S. Department ol Agri-
culture and the agricultural experiment statiouns
of Maryland, Neorth Carolinag, Pennsylvania, and
Virginia.

Anthracnose disease was described by Bain
and Egsary {1906). During warm moist periods
in the summer and (ull, anthracnose spores
germinute and penetrate the growing stems of
susceptible allalfa plants, forming oval-shaped
lesions (fig. 1). The fungus grows through the
stem inlo the crown of the plant, severely
weakening or killing it {Groham el al. 1972). 10
susceptible planls survive, their vigor is drasti-
cally reduced and their competitive abilily so
weakened that the stand may be tuken over by
weeds (Devine and Mcedlurtrey 19875}, Anthrac-
nose epiphytlotics occur annually over large areas
of the Middle Atlantic and Southeastern States.
The extent of anthracnose damage in the
southem Corn Bell is now being assessed.

Among the complex of insects attacking
alfulla, the alfalfa weevil continues to be one of
the most important economically. Although
weevil populations have declined in the Middle
Atlantic and Northeastern States since 1967, the
infestalion level and severity of weevil damage
have increased sharply in much ol the Midwest
and Southeast. The distribution of the alfalfa
weevil in 1976 is shown in figure 2. This insect
causes scvere losses in alfalfa production in
much ol the eastern half of the United States
south of 40° jatitude and in scattered areas of
the North Central and Western States. The
invaded areas of Missouri, Kansas, Oklahoma,
and eastern Texas have sustained increasingly
severe damage by the alfalfa weevil since the
early 1970%s. In addition, the weevil remains a
serious threat to alfalfa production in all the
Southeastern and Southern States. Weevil popu-
lations are presently low in much of this region
because the alfalfa acreage has been severely
reduced from previous weevil attacks. However,
populations would be expected to increase
rapidly and cause serious damage with an in-
crease in alfalfa production.

"'"The year in italic after authors’ names refers to
Literature Cited, p. 8.

DISEASE RESISTANCLE

Arc is highly resistant to anthracnose (Devine
et . 1971 and 1974). In laboratory tests,
approximately 80 percent of the plunts had a
highly resistant reaction (fig. 3, table 1). The
contribution of anthracnose resistance to pet-
formance has been outstanding. In naturally
cceurring anthracnose epiphytotics in broadcast
field plots, Arc and its preceding cycles,
MSHpGF-An3W3 and MSHpGF-AnEW2, were
highly vesistant to anthracnose at Beltsville,
Clarksville, IMagerstown, and Wye Mills, Md.,
Salisbury, N.C., Blacksburg, Va., Landisville and
Hanoverville, Pa., Manhattan, Kans., Wooster,
Ohio, and Chickasha, Okla., during 1970-74
(tables 2-4}. Under conditions of severe anthrac-
nose stress in Maryland, vields of Axc are as
much as double those of susceptible cultivars at
the third and fourth harvests of the season
(Devine and McMurtrey [975). High anthrac-
nose resistance markedly increased forage yield,
resistance fto weed encroachment, and stand
longevity.

Arc is moderately resistant to bacterial wilt.
Results of the Minnesota test for bacterial wilt
resistance are given in table 5. In broadcast fest
plots at Beltsville, Arc provided an additional 3
years of production after a bacterial wilt epi-
phytotic rendered plots of wilt-susceptible culti-
vars economically unproductive.

The high level of anthracnose and moderate
level of baclerial wilt resistance in Arc were
developed by three cycles of selection for
resistance in the laboratory and greenhouse at
Beltsville (Devine et al. 1971). Seeds were
planted in flats of steamed scil and covered with
sand. Two weeks after seeding, the seedlings
were inoculated with the fungus causing anthrac-
nose and held 3 days in a moisture chamber for
incubation of the disease. Approximately 1
month affer inoculation the seedlings were
examined for anthracnose symptoms, and the
highly resistant plants were selected for screen-
ing for bacterial wilt resistance. The selected
plants were dug from the flats; their roots were
clipped and immediately soaked in a suspension
containing the bacterial wilt organism. Affer
soaking, the seedlings were planted in peat pots
and grown in the greenhouse. Six to eight weeks
later the top growth of these plants was cut and
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FiGURe L.—Anlthracnose disease symptoms on alfal{a stems, showing straw-colored oval-shaped lesions with dark
marging and many minuie black bristles or setae in the center. “Shepherd's crook™ (right} is often

abserved on dead stems, (Courtesy F. I. Frosheiser.)
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FIGURE 3.—Reaction of Arc and other alfalfa cultivars, in laboratory tests for resistance to anthracnose disease, 3 weeks after incculation with
Colletotrichum trifolii Bain. Note vigarous green growth of anthracnose-resistant Arc. en
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the regrowth exanuned [ov symptoms of bac-
terial wilt. Plants free of symptoms were se-
lected  Tor intercrossing to produce the next
eyele,

INSECT RESISTANCE

Alfalta Weevil

Are has a moderate level of tolerance Lo the
allalfn weevil, s rvesistance Lo this imsect wus
developed by five eyeles of phenotypic recurrent
selection {or vigor and weevil vesistance in lield
tests, Two  of these ceyeles were in North
Carolina and three were in AMaryland { Devine ot
al. 18731,

In Aaryland, North Cavolina. and  Virginia
fleld  tesis,  Are or its  preceding  eveles,
AMSHPpGE-An3W3  and  MSIHPEF-An2W2, were
equal in tolerance or signilicantly move tolerant
than Team Lo larval feeding damage (table 6).
The value of weevil tolerance in Are was
particularly apparent when larval leeding dam-
age was ussessed during the enlire first harvest
growth, ln North Carelina under severe alfulfa
weevik infestation, Are vetained o satisfactory
level of tolerance throughout this period. where-
as other vicorous but less tolerant cultiviws. such
as Apulachee and Savanac, received considerably
more deloliation as  the season progressed
(table 7). Vigorous spring growth. as demon-
strated by Apalachee and Swranac, seems Lo
depress weevil damage but does not provide a
sullicient level of tolerance to be relied on as a
neans of control.

Growers can expect to find feeding damage on
Are, as evidenced by the data in tables 6 and 7.
However, under light-to-moderate larval feeding
damage, Arc will produce a good first cutting of
forage without insecticide conbrol. [n areas of
higher weevil damage, the need for insecticides
will be reduced, and better timing of applica-
Lions may be possible as a result of delayed
development of weevil damage on Are. Greater
contrel over the timing of insecticide applica-
tions may also enhance the success of biological
control agents in pest management programs
where boih chemical and nonchemical controls
are used,

The weevil resistance ol Arc is abtributed
primarily to tolerance, which is the ability of the
plant to withstand and vecover from insect

damage. Are produces vigorous spring growth
and heavy stem termwnals. [L has well-developed
axillary buds, which can continue prowth aller
the terminal stem bud is destroyed by larval
feeding. In addition, the improved vigor and
stand persistence ol Are resulting from disease
resistance contribute indivectly to the cultivar’s
tolerance to weevil farval feeding ¢ lig. -L}.

Pea Aphid

Ave and its preceding cycles ol selection have
high resistance to the pea aphid. In laboratory
Lests, Are’s resistance signilicantly reduced the
survival and fecundity of aphids or increased the
survival of allalfa seedlings when grown under
heavy aphid infestation (fuble 8). In lield tests,
significantly fewer aphids were collecled from
Are and its preceding ceyceles than from sus
ceptible cultivars (table 9). High pea aphid re-
sistance is an cbvious assel in cultivars grova
where this insect is a serious pest,

To assess the contribution of this type of
resistance to forage production is more difficult
in areas where the pea aphid is generally at
subeconomic levels. Under these conditions,
however, the reduction in aplid populations,
such as occurs on Arv particularly in the fall,
may coniribute to improved vigor and per-
sistence of the cultivar by enhancing late-season
growth and related development of root reserves
prioer to dormancy.

Other Insect Pests

Arc shows moderate susceptibility to yellow-
ing caused by feeding of the potato leafhopper
(Empoasca fabae (Harris)), with generally more
tolerance than Saranac and Williamsburg but less
than Cherokee and Weevlchek (table 10). Pre-
cautions should be taken to protect Are, as well
as all alfalfa cultivars, from leafhopper feeding
damage, since no cultivars are resistant enough
for adequate protection under heavy infestation.
The full benefit of Arc’s anthracnose resistance
will not be realized unless leafhoppers are
controlled. Growers should examine their fields
regularly during the period of major leafhopper
activity from June through Sepiember to deter-
mine the need for insecticide countrol. Informa-
tion on insecticide recommendations and timing
ol applications can be obfained from State
agriculbural experiment stations.
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th reduces alfalfa weevil damage and suppresses weed competition and encroachment.

vigarous grow
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Are is also susceptible to the spotted alialla
aphid (Thericaphis macudata (Buckton)).

AGRONOMIC CHARACTERISTICS

Forage Yields

Forage yields of Arc and its preceding cycles
were generally superior to those of other culti-
virs in Maryland, North Carolina, southeastern
Pennsylvania, and Virginia, as shown in
tables 11-24. Are yields well on the first harvest
because of ifs vigorous spring growth. In later
harvests, subject to anthracnose epiphytotics,
Arc produces high yields of forage with excel-
lent color (Devine 1976). lis yield advantage
tends to incrense with age of the stand. This is
attributed to increased persistence resulting
from anthracnose and bacterial wilt resistance.
In  Kansas, Nebraska, New York, Ohio,
Oklahoma, and central Pennsylvania, prelimi-
nary clala indicate that Arc produces satisfactory
yields.

Resistance to Weed Fncroachment

The anthracnose resistance of Arc permits the
expression of vigorous growth during the warm
months [rom midsummer to early fall. This
strong competitive growth supresses the develop-
ment of weed species. Other cultivars lacking
high anthracnose resistance are debilitated and
may suffer severe weed encroachment
(tables 12-14).

Growth Characteristics

Arc makes excepbionally vigorous spring
growth in comparison with most of the other
cultivars adapted to the mid-Atlantic region. It
starts growth early and grows vigorously until
harvest (fable 25). Data on recovery after cut-
ting and maturity, based on plant height and
bloom, respectively, are given in tables 26 and
27. The daita on its preceding cycle,
MSHp6F-An2W2, are indicative of Arc’s growth
response after cutting. Although regrowth is
slow during the first week after cutting, there-

afler il is vigorous, equaling or surpassing that of
most check cultivars. Atfter anthracnose epi-
phytotics, the vigorous fall growth of Arc is
parbicularly striking in  contrast to that of
susceptible cultivars (table 28).

Winter Hardiness

The principal alfalla sources from which Arc
was developed were derived from breeding pro-
grams initiated before 1935 in Kansas and
Nebraska. Apparently the winter hardiness of
these stocks was not lost in later selection in
North Carolina and Maryland. After exposure to
winter conditions over four seasons, Arc and its
earlier ¢ycles have produced good forage yields
al several locations in the Middle Atlantic States.
Good yields have also been obtained after two
winters at Manhattan, Kans., Lincoln, Nebr., and
Ithaca, N.Y.

Persistence

Under the severe anthracnose epiphytotics
common in the States of the mid-Atlantic region
and the Southeastern United States, Arc has
proved more persistent than susceptible cultivars
in which stands may be thinned as early as the
first or second season of growth. In tests at
Beltsville, broadcast plots of Cherokee, DuPuits,
Glacier, Saranac, Team, and Willlamsburg
showed severe stand depletion after anthracnose
and bacterial wilt epiphytotics. The plots of
Arc’s preceding cycle, MSHp6F-An3W3, main-
tuined adeguate stands and yielded 6 tons per
acre of alfalfa hay in the fifth growing season.
Arc’s superiority in persistence is evident in the
stand counts reported in table 29. The estimates
of percent cover by alfalfa at 10 locations in
tables 30 and 31 indicate Arc is superior to
check cultivars in stand longevity at most
locations.

Seed Yields

As shown in table 32, Arc produced satisfac-
tory seed yields in the seed growing area of
Washington State (Rincker 1976).
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TABLE 1.—Anthracnose resistance of Arc alfalfa, its preceding cycles, and
check cultivars in laboratory tests, Beltsville, Md.

Planis in disease class’ Plants Average

T 5 T n 5 tested s'cverit.gy
index

Bnlry

Parcent Percent Perpent Percent Percent Number
Tost |
Arc, MSHpGP-AndWd oo B8 6 189
MSHPpGR-An3WE - 89 ] 4 212
MBHpGF-An2W2 78 11 209
MSHPOF - ; h2 169
Glagier 5 59 197
Saranac 5 66 149
Vernnl i 52 160

LSD (0.05}

Test 2
MSHpEF-An3W3
MSHPGF-AnZWE e e
Bonanza
Cherokee
Do Puits
Clacier
Moapa
Saranac
Team
Weevichek
Willinmshurg

LSD {0.05)

[ B R e B R
[ SR p T o T U L v - L S

l‘ P highly resisiand, & = dead planl,

“Cudeululed by aversping disease class of each planl per replication.
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TaBLE 2.—Anthracnose resistunce of Are olfulfe, its preceding eveles, end check culiivars in field lests in
Kansas, Morvland, North Coroling, Peansyivenie, and Virginig, 1970-72

. _ -Anl,k-trzégﬂt_:sv q_ai-n_a_g(* . sed

Manhatian, Beltsville, M. Clarksville, Salisbury, Blackshurg, Landisville, Blackshurg,
Kans., Non- . Add.. Waee 3ills, Ald. AL Va., Pa.. Va.,

—l . lerigated, - o e

9-1.3-72 irrigaind, T
9-10-717 Ut

5-14-70%  8-20-7rt 10.24.72° 717720 10-7-717 19-10-72" 9.23-72%

Seore Seary Seore Senre Seore Npeore S Senee Number MNumber

Are, MESHpGE- AW - 3.5 - - - 1.1 1.1 1
HEHPOF-An3W3 ---- - . ..
MSHpGF-An2W32 -

Apalachop oo

Cirernkee

DuPuitg-----memersmrr s

Glacier

Iroquois

Saranac —----—-----m--ememeas

TEMEG +rremrmrmessessnnsanan
Warnal --—--em-emmmmem oo
L o o)
Williamshkurg -—--—-----—=--

LSD{0.05)

LSmﬂduh‘ 4-24-72; | = least and 9 = most demage.

“Seeded 5-B-70; O = Yeast and 9 = maost damagoe.
Seeded 5-2-70, 1 = Ieas! and 4 = mosi damage.
Seweded 3T0L T = Jeast and 5 = most damage.
Segdiod 5T72; 1 = least and 9 = most damape.
Seecded B-71: 1 = Ieast andl 5 = most damage.
Seeded 43-70: 1 = Yeast and & = mbesl damage.
Sreded 1972,
Seeded 4-8-70.
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TABLE 3.-s\nthracnose resistance of Are alfalfa, its preceding eveles, and cheek cultivars in fiold tests in
Mervland, Pennsylvania, and Vivginia, 1973

Anthrucnose damage’ Discused plants per ptot?
Entey Belwsville,  ilagerstown, Wye Mills, Blackshurg, Landisville, Hanoverville,
Ad.,, M., Md., Va., Pa., Pa.,
B3-1 8-17 5-22 10-5 §-22 10-5
Seore’ Score! Seore® Score® Number Number

Are, MEHPGI® AnIW S mmmemieaaan L.0 0.5 1.2 1.8 1.9 1.3
AMBHpOF- An3W3 1.0
MSHPGF-AN2W2 e 1.0
MEHIpOHE L5 - .- - - ---
APULE =mecm e —- - 2.5

Bullalo - - - - A1.0
Cheroker - L.2 s 2.5 - -
L Puls -- -~ ras . £.2 - -
Glaeivr 3.3 1.0 1.8 -

IrOruols -mmmmmemm e - 4.0 1.0 - 14,1 64.3

Saranac .8 1.0 3.8 3.8 6.6 83.5

Tean ------ 1.8 B 2.5 3.2 12.0
Vernal ---- 3.2 2.8 3.5 2.0 G.d -
Willtamshury a8 3.h 2.5 3.5 - .
L&D 0.03) L.5 1.6 1.2 12 13.4

I‘Suvtlcd spring LY73,
" Sevded spring 14973,
L beast and 9 0 most chomage.
L0 deastand B - omost damage.

4

U Jeast and 5= mest damage.

TABLE Jd—sAnthracrose resistance of Arce alfalfa and check cultivars
in field tests in Kansas, Ohio, and Oklahoma

Anthracnose damage Diseased stems,
DRTRY Manhattan, Kans. Wooster. Ohjo, Chickasha, Okla.,

7-51-730  9.10-73" 8-1-732 §-5-742 10-3-74°

Seore Score Score Seore Number
Are 2.7 2.0 2.8 1.0 1
Agale B - 1.2 - .-
Bullale .- -- 3.8 - -
Cherokes -- 3.8
Cody — 1.5 -- -
Dawson ~m-mmsmm s e .- - 4.2 - -
DuPuits ------ - 6.2 -
Gtacier 6.2 5.5 1.0 8
Kiunza - P 1.0 - —-
Lahonian - - 5.8 - --
Hamsey - - 1.2 - -
Saranag ---------- --- - - 3.5 18
Team - —--- 4.5 1.2 4.5 3.0 4
Vernal 8 4.5 J.o5 2,2 16
Lut (0.05) 1.1 0.6 Q0.8 0.6 &

iSwded spring L9725 1 = least and 9 = most dumage.
“Seeded spring 1973 1 = least and 9 = most damnage.
“Seeded spring 1974 diseased stems per 0.5 m quadrant per plot.




‘TABLY b.—Bacterial wilt resistance of Are alfalfu, its preceding eycles, and check cultivars
in Minnesota field tests

Averagre
severily
. Ei
index

PR 1
Planls in discase class _ PMants

niry L 2 3 K 5 Lested

Pereent Percent

f'ercent Percent Pereend  Number

1970 jest
MSLIpGF-An2W2 e . 3.0 6.6 23.9 hu.T7 2.4 167 J.a12
MNarrapgansetl .6 it 1.6 4.9 71.8 16,1 124 3.95
Ruanger 10.7 L2 2410 428 LG LR7 2.78
Vernal 19.0 l4.8 202 13.1 B 168 .Gl

1371 test
Arc, MSHpGF-And4Wd —— .- 332 f.3 208
MSHpGF-AnW3 . L 242 Lh3 231
MSHpGM-An2W2 Lt Lh. 5 2856 L6
MSHpGF G G 3.i 143.0 30.9 181
Giacier .7 50.0 L34
Narrapansell 1.4 70.0 147
Ranger i 20.49 9.3 182
Suranac 19.4 L.y 175
Vernal 20,7 10.3 377

1
O = no symploms, 5 = dead plant,
Caleutated by averapging discase class of each planl per repilcation.




TABLE 6.—Fblioge feeding by alfalfa weevil larvae on Arc alfelfa, its preceding cycles, and check cuftivers in fleld fests
in Marviand, North Carolina, and Virginia

Average larval feeding Foliage consumed by larvae

Clarksville, Blacksburg, Raleigh, N.C. Salisbury, N.C.

Md.,, Va., Warsaw, Va. Test A-1838 TesL A-21%, Test A-200 Test A-204,
5-11-72 5-26-7T2 4-30-73 4-30-74 5-11-79 41771 5-1-72 4-84-74 5-2-72  4-30-73 4-30-73

Score! Seore® Score®  Score® Percent Percent Perceni  Percent Percent Percent Percent
Arc, MSHpGF-AndW4d ~-vrmmmmmn o omeen 3.8 1.8 . - - 20 a0 a2 5F
MSHpSF-An3W3 - mmmemeees 4.2 - - 23 az

MSHPBF-AnZWE corermrmeaeme 5.2 1.6 24 16 -
78 76

Apalachee - - . T3 43 52 6B
Atlantic - - T8 39
Bulfala 6.8 - -
Cherokee --------cmemmm- 6.6 3
DuPuits -—
B.2
SAranar =---r-e-meemmmems oo e es 5.6
6.0
6.5
5.2
7.0

1.2

l1 = lgast and % = most feeding.
1 = least aid § = mosk feeding,

TABLE T.—Folinge feeding by alfelfa weevi
farvae on a preceding cycle of Arc
affaifa, MSHpEF-An2W2, and check
cultivars in field test A-188, Raleigh,
N.C., 15870

Defolialion
4-22 5-6 5-11

Enlry

Percent! Percent Percend
MSHp6F-An2W2 - 38 43 34
Apalachee 59 57 13
Atlantig—--—---——r oo e 83 Ta 78
Cherokee 67 TH 749
Saranac 53 76 LF:)
28 52 40
54 T3 Td
11 16 11




TABLE 8.-Pea aphid reswtance of re wlfulju, tis areceding
eveles, and checlk cudtivars in luboratory tests, Beltseilie, Md.

- laving nymphs' Seedling survival at®
Entry Test 1, Tost 2, 210, 167 (7,
S Bl RS TSLENS Pz R Wl T T g |

Number  Number  Pereent Poereen!
Are MBHpB R A W v 105 dan 13
MEHpHE - And3W3 -
MEHpSF An2we
MEHpGF
Kanza

]

Banger
Toam
Pegyr i
Willinmsburg

LSO (0,03 ' s 3.3

It'-mu(l plant anfested with 5 mature {emales vang voung cousnded 7 davs later: §
r\'|)l‘it‘.:{z:=:‘t‘,.

SBecthed ur faks 12 by 20 mnckies, | tow ol T3 seods per enley per Hat: 6 repli atons,

Suseepiible.

"

TABLE 9. -Pea uphids, per 10 sweeps, feeding on Are alfulfa, ils preceding eveles, and
check cutlivars in Maryiand field lests!

o Wye Mills
10-1-72% 8-8-73%

e Beltsville
Entry 1970 sward Lest, 1972 sward Lest,
8-7-73° 9-13-73

Nuinber Number Numnher Nuniber
Are, MSHpOF - Antwy --- 110 35 ---
MBHpGF-AN3WS - 331 95 - -
MBHpGE Anawe 239 1908 A9
MStHpitr a7
horokes 447 174
Clacter - -
Saranae
Team
Vernad --
\\’l‘i\vi(‘lll'i‘\l- T
Williamshurye

(DIANERRENY:

Elirn.ulc.tst piots & by LG
" Hewded B-TOL
pEeeded oL 4
SSeeded J4-T2,

Seeded 3270,




Talk 10.—Leafhopper yellowing of Are alfalfu, its preceding eveles, and check
cultivars in Maryland ond Virginia field lests

\ ; Clacksville, Mfl' Blackshurg, Va., Ovange, Va.,
Entry Test 1, Tosl 2 =3y .7 g.2x.729
7o24-72! 71707 765 L s =
Nreore Neore Seare Seore Moo

Avre, MSHpHPF-An W e e g5 - e REH L0
AMSHEeH - AnIWS e 5. - - - -
MEHpHE An2W S e 8.4 4.8 R - - -
Huttalo A .- - - -
Cherokee 5.0 a.3 4.5 - -
DuPuits .- a3 7.3 3.2 ---
Fronda 60 = .5 h.D - --
Wansit 6.2 -
Sarvanac Tt 2.0 8.3 1.0 2.8
LRI mmm e s m s e 4.0 3.5 4.8 2.6 3.2
Vernal - 3.5 - - 3.1 L.5
Woorlehek 1.8 .3 3.3 - L0
Willtamsburg 8.6 R 4.0 3.7 3.5
LR 005 1.4 1.5 L.l 0.9 3.9

l.swtl‘-d FLO-T L broadeast plots 5 by 16 (e L - deast and 2 = most vellowing.

‘;‘h'uvdml D270, hroadeast phety 5Ly UG feo v Beast and § + most veliowing.

‘S\-udod 1=20-T2: D51t rows, 3 {eaparty £ o= least and 3+ mast velowing.
soedind spreege L9700 1300 rows, 33 fe apart: 15 least and § = most vellowing.
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TaBLl 11.—Hay yield in nonirrigated and
irrigated plols of preceding cycles
of Arc alfalfa, MSHpEF-An3W3 and
MSHp6F-An2W2, and check culti-
vars, Belisville, Md.!

Yield per acre
including weeds at
L 2-pereent maisture
1971 1972 1973 1974

Entey

Fons Tons Tons Tons

Nounirrigated plots
MSNpOF-An3WE e
MSHpGR- AW cermemee

=]

28 748 0.46 6.85
2 7.06 6.28 5.98

-1

Cheroker G.73 ®.67 .55 b6.27
DulPuits 6.541 547 357 3.69
Olacier 6.38 b5.47 3.57 3.92
Saranae 6.66 6.10 5.09 5.38
Team 6.93 6.29 4.64 520
Weevlchek 6.019 6.45 587 574
Wiltinmsburg ~—-—mmmmm - 5.51 597 J4.46 4,94
LS {0.05) - G.53 0.G6 0.98 Q.17
{rrigated p.’o!sz
MSHpOF-An3IW3 oo 7,88 7.25 6.07 6.36
MEHPEF-ANZW2 e .70 7.23 6.13 6.06
Cherokeo 7.17 6.04 4.25 5.27
DuPuils 6.90 5.55 3.80 3.67
Glagior 6.48 5H.62 3.91 3.83
Sueanac .40 6.58 K36 5H.85
Team 7.26 6.65 5.01 4.78
Weovichek 7.11 642 555 6.32
Willinmshuegp -~ e 7.42 6.35 4.27 4.69
LS (0.05) ---mmmmmmemememeemin 047 6.81 0.98 0.17

]Sm‘dc(i H5=8-T(}: broadeast plots & by 1G ft1 4§ harvesis per
Y,
“LOTG-T seasons: no wrigation in 1474




TABLE 12.~Estimaled weeds in nonirrigated and irrigaied plots of preceding cycles of Arc alfalfe, MSHp6F-An3W3

and MSHpEF-AnZW?2, and check cultivars, Beltsville, Md.!

1971 1872 1973

1974

Entry 85 910 612 110 810 1020 523 628 55

-8

8-13

2-16

Porcent Percenl Perceni Percent Percent Perceni Percen! Percenf Percent! Percen! Percent Percent FPercent Percent!

Nornirrigated plois

MSHpEF-An3WS® emoeemes 4 3 2 o 12 21 3 6 27 5 6 4 2
MSHPSF-An2W2? ceeeees 8 Xi 2 9 27 31 7 8 ao 7 23 5 10
Chernkee 10 15 10 id 55 52 38 47 87 30 i 27 43
DuPuitg-—--- Ly 55 5 40 83 82 80 67 94 a7 ] 84 96
Glagier «=rmemrerrrorsrmmrwmmems 13 50 15 30 73 77 65 68 86 58 a7 1] 94
Saranac 15 a7 11 10 67 63 23 35 70 22 50 12 25
Teatmn ==-=r-emm=a=mmn 10 12 ) B8 a8 36 36 £8 83 33 82 435 G2
Weevichek ——-e-ememsmmnm e 10 20 11 4 47 12 13 14 43 10 18 8 13
Witliamsburg ------—---m-unn 10 13 7 24 63 57 53 GO 85 28 1] 48 a2
LSD (0.05} --memmmremenenna- ) 14 12 21 15 25 27 24 i8 25 16 18 18
frrigoted pIaEsJ
MSHpEF-An3W3? 3 5 4 4] 22 13 8 G 22 10 5 6
MoHpSF-An2wW2? - 4 10 6 0 32 i5 7 6 23 23 15 i5
Cherokep =----r--------em--- g 20 12 17 ) 50 55 52 g2 73 40 47
D PUILS wemmsemsmmmmnonsones 17 50 10 3 77 73 68 62 g2 g7 G0 1]
Glacier =ssr-esmmmmmmmeeeeees 25 63 23 48 72 62 72 BT 93 98 62 94
Saranag -—---mmmmmemmmm oo 13 42 G 12 &0 48 16 17 52 30 G 13
TEAT - mmm = o e em s 10 s ) 18 58 45 27 32 68 32 13 28
Weevichek ----—---mm--- - 7 17 6 4 52 47 23 20 33 22 3 6
Williamsburg --—--=---ms--amn 5 18 7 14 58 61 65 53 78 77 45 52
LSD (0.08] -e-eseseerasaseaes NS 24 12 71 14 19 37 25 18 23 19 20

;Seeded 5-8-70; broadeast plols 5 by 18 £t
Less weed encroachment attributed to anthracnose and bacterial wilt resistance.
1970-73 seasons; no rigation in 1974,

LT




TABLYE 13 Alfalfu cover, weeds, and hav vield of Are alfalfa. ils preceding eyveles,
and cheel caftivars, Clarkseille, Md. !

Hay vield per
acre ineluding

Estimated alfalia cover Bstinated weeds

Eatry 10371 5072 8A0D Tl 10-bpz Weedsat Lpercent
moigbilre
- . - - S B eimes & e amimE s 19‘;3 Lg?IL
Porecd Pereend Pereent Fereonl Perevent Tons Tons
Ave, MEHpG [T K\R E e —— it 30 B3 39 L2 (.99 T.60
MSEHpOBF-AnSWE  —meermmmmccees h 33 a1 34 3] T.006 7.70
MSHPUI-AR2W D e T A0 84 38 13 7106 6.99
Butlalo a3 21 {12 [tR] 24 (5,22 .28
Cherohee - 2= 66 32 70 50 19 G2 G..15
Nansa --- RiS LA 39 G 39 H.82 6.38
sSarae 13 Ry 53 A5 a7 .70 6.01
Tream e e o2 i 1% N1 2. 6.63 G.51
Vernal 32 20 30 a0 32 6.2 5.82
Wilhianmshurg 13 13 61 EN] 26 648 §.09
LS UG (1] 13 19 1 15 0.6 -
Seeed 1971,
“o1 harvests per vear
Thas seed ot had severe ehialesd damage wanl wag of Tow guatlity,
<
TABLE 1-L—FHay yield of a preceding cycle of Are alfalfa,
MSHpEF-An2W 2, and check cullivars, Wye Mills, Md.
|
Entry Yield per acrae incixl(l%l1g weeds  polimated
al ] 2-percenl moisture weeds,
1971° 1972% 1973% Average 9-11-73
Tons  Tons Tons Tons Percent v
MSHPOF-ARIW? e T.16 T7.36 6.60 T.0 Al
{herakee T.10 6.72 £.72 6.51 42 -
DulPuils 5.93 G.-15 5.37 6,25 b
Florida 66 G.I6 552 534 5.67 5
Moapa 5.26 5182 J.16 .54 Tl
Saranac Gl 6.36 5.76 6.18 a7
Team 6.7 6.30 5.72 G.25 13
Willlamsburg 6.5 6.2  5.91 G.20 39
LSD (0.05) NS 048 0.7 - 19

1 . -
SSeeded Mareh 18707 severe anthracnose danage oceurred during late summer 1971,
5B harvesis,

Tl harvesis,




[ABLE 1B Moy veeld of Are alfudfe und chieck uu’rum‘. m
Marviand. North Caroline, and YVirginie®

Yield por avre ince Imll!u. woeeds ot 12 p{_'l_qv_m m(mLum o
L \\ v \111[5 Al _t-mhsl)ul\ N W, arsaw, v ‘l_ﬂ_
197 I 1‘37.}‘ l‘Jult l‘.l)l I‘Y‘l

Feviis | o Tuns Tons Tans Tuns
1 =3 A 672 Ay nas d.50 T
Uhirnhen =remeeer cvomees b 6n - C.3u R 100 Ry G732
R T T R TR STy Ay i 358 Jq.a4 1.3 Al 3.0l
Lrouits oo e iy ). a8
St a2 TAR 0 Un .2 208 B4 20
Team A 06 Gy s doid At 13
YVoerndl - ooeesenees L H [INR 3T 1.GY a3.04 361
i

Wilhamsburg ada by KNS 8.TH 3.9

LSD 1t U NS 3 . 0.60 080 048 0.5

I,Ht'l'dt'li spring (W72,
T oharsest,

. thorests,

O hars sl

TABLE LB, Jley yvield of \re alfalfu, a preceding excle, MSHpEF-An3 W3, and
choeek cultivars in North Caroling

Yield per :lLll:‘ at 12-percent moisture

(‘I.t.'.\vl“t.m Lest IV 85 .l!i',bur_\‘. Lest A-2007
195 1" 779 19 ; .s- Average 1972 ol 19737 Average

Tomns Tons Tons Tons h)m Tons Tons
e MSLHpGE iy B KWL 1.iB Al 1.1 H.82 73.20
ASLHPG I Andivd 8 JhaNe! o2 1.0 4.50 1.32 5,71 5.0%
Apatacheo 3.5 3.9 3.94 41 1.00 5.8 4.7
Atlantwe 310 310 RN LO8 .- -
Cherohee - 3.90 3. a0 3.67 B 3.25 A 3. S"
Cody - .08 1.6 285 3.83
Florida i 2497 332 AN BN
Haranae -
Toam - 318 .99 3.6 103
Tempo 3.35 1.99 . 3.495
Woovlehek -- 3.-18 12 3. 4011
Wilhamsbury 3.13 ; .‘3"1' 3. 4,10

th) 1 l) l'm ! 0.25 10

fSeeded 9-10-70, planted Y dedled-row plots 2.0 by L5 1L
-1 11 sy,

5 hanests,

CKeeded FA8-TH planted m a3 dediei-mow plots 225 by 15 L

5
Clus zewd et hasd severe vlndend damase and was of low gualily,




TABLE 17.—Hay yield of a preceding cycie of Are alfulfa, MSHpEF-An2W3,
and check cultivars, Raleigh, N.C.

Yiocld per acre ul 12-percent moisture

Entry Test A-192! Tesl A-1885

1970%  1971% 19727 1973%  Average 19707 1971%  1972%  Average

Tons Tons Tons Tons Tons Tons Tons Tons Tons
MEHPEF-An3W2 e — 291 G.09 5.88 5.32 5.05 7.19 7.31 8.62 T7.71
Apalachee 3,51 5.88 6.18 5.35 5.00 6.45 5.53 G4t 6.14
Atlantic - --- - --- e G6.25 6.03 7.19 6.:49
Bonanza 2.59 5.23 £ 86 4.2 .23 - .- - -
Chueroker 2.71 6.08 5.84 5.00 4.91 5.45 .93 G6.53 5.64
DuPuits 2,36 5.5 5.78 5.22 4.72 - --- === -
Florida 66 --- 2.65 0.5 5.6t 5.13 4.7 - --- --- -
Moapa 2.8 g 185 .60 1.15 — - - ---
Saranuce .35 5.32 5.28 4.85 d.45 5.96 5.48 6.77 6.07
Team 2.68 5.98 5.50 5.15 4.83 T.08 6.97 8.33 7.46
Weevlehoek 2.30 5.47 5.658 .93 4.60 5.84 5.56 6.94 6.1L
Willtamsburg 2019 5.5 5.3 AN 4,51 - .- - e
L1 (0.05) - 0.0 .87 0.73 0.65 1.0G 0.80 1.04

“vatled A-89-74; broadeast plols,
* 3 v ests,

B harvuests,
b hanvests,

Seeded 9-1T7-58; planted in 3 drilled-row plats 2.5 by 10 ft,

TABLE 18.—Hay vield of a preceding eycle of Are alfalfa,
MSHp6F-An2W2 and checl: cultivars, Blacksburg, Va.t

Yield per acre at 12-percent moisture

Entry 1871 1972 1973 Average
Tons Tons Tons Tons
MSHPBF-AN2W2 e e e eee 5.582 6.22 5.05 5.70
Cherokee 5.86 5.88 4.32 5.35
DuPuits 5.50 5,93 3.82 5.08
Florida 66 4.97 5.06 3.72 4.58
Saranac 5.44 5.82 4.35 5.20
Team 5.58 6.37 4.76 5.67
Weevlchek 5.60 5.73 4,94 5.42
Willinmsburg 5.83 6.10 4.74 5.59
LSD (0.05) 0.40 0.58 0.58

! Secded 4-9-705 3 harvests per year.

r



TABLE 19, Fn xyweld of Are alfulfa und cheele culdbivars
in Virginiu
Yield al 12-peveent moisturs
.. Blacksbwg!  Orange,’

18973 1974 1971

Lirper plof Lbperplot Tons per aere

Ave 3.4 Bkl 5.91
DuPuits EAY] 3.u0 en
Cilacior ---—-- 325 3.7

Sarpnae d.91 4.70

Team .Ga 534

Voernal B L 316

Weovlehek - - -

¥

Willmmshurg oo 3,88 A.5

LEU (005 055 0.9

[ - . _— - -
Cueeded BO0-T2 ploats, stople 13- rows spaced 3 L aparts 3 havvests per year.
T Reoded (LG-TH plots B by L5 L G Bhamests,

TABLE 20.—Fav yvield of Are alfalfe and check cultivars,
Hanovervitle, Pa

Yield per aere at 12-percent meisture
1973" 19743

oty

Tons Tons
Aae 278 ©.25
Burfalo 2.3 13.06
lroguois 2.60 .58
Saraine . 3.10 §.5%
‘Team 2,49 .19
Weoviehok 2,74 T.00

[51),‘003} A e e e e 00 - 078

[N -
LSeerled spning 18973,
T2 harvests,

4 barvests.

TABLE 21.—FHay vield of Arc alfalfe and check culiivars in New York and Pennsylvanic

Yield per acre at 12-percent moisture
{thaca, N.Y. Pennsylvania
Helier tield Snvder lield Landisviile Rock Springs
1973 1874 1973 1974 1973 1974 1973 1974

Bnery

Tons Tons Tons Tons Tons Tons
5.14 4.50 4.98 3.86 4,21 4.35
5.60 4.93 3.58 3.4 4.058 3.5¢
.48 41.G5 3.62 3.32 4.652 4,27
5.50 4,81 3.47 3.25 4,68 4.22
4,92 4.66 3.89 346 4,58 4 52
4,90 ddd 1.03 3.21 4.59 4.66

0.40 0.28 0.58 0.24 0.42 0.33

Tons
Are 1.50
Glacter 4.68
froguois 1.66
Sacanac 4.71
Team 4.0
Vernal - 4,60

LSD {0.05) —ermmerrm- 0.34

=

L= TN E- T R T ) B2d

GG T O T =

oo s onoomo

2
[va]

lﬁcotlcd spone THT20 3 haovesls per year.,
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TABLE 22.—Hay yield of Are «ifalfa and cheek cultivars in Kansas and Chio

Yield per acre at 1 2-percenl moisture

Manhatlan, RKans.

Wooster, Ohio,

Entry Scoded 1-24-7% Seeded 4-17-73. _soeded 4-20-73
1972 19732 1973' 19747 19737 19742
Tons Tous Tons Tons Tons Tons
Ave T A7 1117 7.55 9.7 2.98 5.2
Agate 5.92 826 -
BulTulo - --- 7.9 9.60 - -
Cherekee === - - 774 9.88 - --
Cady --- - 7.5 9.26 - -
Dawseon DOC T2 e - - 7.36 5.01 - -
Olavier 6.48 9.97 - - 2,98 B.17%
[RETETPATIN (U G4 Ak SRR S - - .49 374 -
Laboutan - - GG §.3¢9 - =
Hamsey - - G.68 8.40 - -
Surimac - - .20 8.80 2.73 .90
Tewm 5.73 10.34 7.78 3.68 2.70 5.38
Vernal .58 10.08 AR 9.25 2,50 1.57
LS 18.05) 0.-13 9.454 .50 0.59 NS NS

I
3 lanvests,
Tl haevests.

TABLE 23.—Hay yield of Are alfalfa and check cultivars in Ohlahoma

Yield per acre at 12-percent moisture

Fatry Chickasha Mangum, Muskoges, Stiliwaler Tipton
19741 19742 19749 19749 19748 19746 19737 1874°
Tois Tons Tons Tons Tons Tons Tons Tons
Are 4.51 0.94 41.88 3.02 218 2.48 3.85 3.84
Agate - - --- - - 2.18 - ---
Cody 4.70 --- f.46G 2.84 - .- 3.39 3.53
Diwson 1.25 e .48 2.57 1.99 2.49 --- -
Glacier - B4 - -a- --- - - -
Kaiza 4.52 - 4,42 1.94 - 2.49 3.36 3.64
Lahontan 4.78 - 5.36 -- - - - -
Ramsey -— - - - - 2.02 - -
Saranac - .83 .- 2.73 1.23 2.81 - e
Team 3.61 .86 4,34 2.53 2.13 3.31 3.74
Vernal - .83 - 2.85 2.11 2.12 - -
Vicloria 4,08 +.35 2.34 - -
Washoe 3.93 - 5.38 2,33 s -- - -
L5D {0.05) - NS NS NS 0.45 NS 0.30 NS NS

! Seeded 9-12-735 1 harvests,
TSeeded - 16T 2 harvests.
L Secded 9227350 b harvests.
__‘chtiud 10-0-T3: 2 lrarvests,
CSeedind 559-73: 2 harvests,
~Sevdud 5-10-73: 2 harvests.
Seeted 3-27-731 3 harvests.
Seeded 3-27-T31 4 harvests,




TABLE 2-b—Hay vield of Are alfalfa and check cultivars in Nebraska

Yiuebd por acre al 1 2-pereent moisture
Fuley Concord, Mead Scotts Bluff,
1974! 19737 19747 1974 19744

Tons Tons 5 Tons Tons
Are — B16 7. . 8.81 G.70
Agate . - 8.42
5.00 7.23

Dawson DOC 72 - .46
Glacier .- .
Fandan ROC T2 A TG -

amsey - 7.59
Saraniwc - 5.0 . . 7.90
Team . -

Verna! Ak 7.98

L&D 10.03) q 0.77

ES-*N!L‘(! A= 17T haovests,
“Sevided - 1TSTE 0 larvests,

Sreced 12778 aevess,
“goeded 7-16-T3: U harvests,

TABLE 26.—Spring vigor based on plant height of Arc alfelfa, its preceding cyeles, and check cultivars
in broadeast tests in Maryland end North Carolina

Planl heighl

Clarksville, Md., Raleigh, N.C., test A-188
5-11-72 4-9-70  4-20-70 5-4-72

Ballsvitle, Md.
Nonirrigaled ferigated
1-30-71 5472 4-30-71 5472

{mn Cmi Cm Cm Cm Om Cm

Are, MSHp6 - Andwa! 35
MEFPGF-AndW3 36 ook 37 38 38 - -
MSHpOF-AnZW2 32 36 39 37 33
Apalachee 31
Allanlic
Cherokee 32 33
PuPuils X 34 33
Glacier 33 33
Sarnnac . 33 35
Team 37 36
Weevlchek 29 34
Willinmsburg 31 33

LSD (0.05) 4 . q 4

Eotry

I’1:‘hi5; sevtl lat il severe chuleld damnape and was of low quality.
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TABLE 20.--Recovery bused on plunt height, approximately 18 days after cutting, of g preceding
exvele of Are alfalfa, MSHpEE-An2W2, and check cullivars in field test 4-188, Raleigh, N.C.!

e . Flant height

Eotry 197 e ___

§3-21 7418 =-123 G-0

(] Cit C'm L

MBHpil-Anmnve - A 17.0 a4, 4408 53.:
Apulachoe : RASIE: D59, 15, REN 2.5 a2,
Allimtie 46,7 Al BN 2. d3.8 51.
Cherokey . 3. 23,8 dt, 21 13.2 al.
Saranae --- Jl. 0.5 43, 29 1437 19,
Team - b . DR 17,2 22 13,2 108

Weevlichek AT O BER B a 14.8 47.5
L1y p0.08) 3. 1. ERY 1.3 3.0 ok 3.

SRS s -l e
e ot

P =1 1s

o s

L2

ISuwlvll = 17-4G% platted in 3 dritled-row Plots 2.5 Ly 14 {t.

TABLE 27.—Comparative maturity of preceding cyveles of Arc
alfalfa. MSHp6F-An3W3 and MSHpOF-An2W2, and
check cultivars as determined by bloom, Beltsville. Md.

Estimated bloom
G-25-71 G-2-7%2 7-10-72

Eantry

Percend Perceni Percent
MSHpGF-An3w3 & ! 25
MEHPBF-An2W 2 e e
Cherokee ----
DuPuyits
Glacier
Saranne
Team
Wecevlchek
Williamsbhurg --

LSD (0.05)

3

25
30
G3
G7
40
53
53
43

15

Ll B R 5 VR o B P IS

8]

12




TABLE 28.—Fall growth based on vigor and height of Arc alfalfa, its preceding cyeles, and check cultivars in
Maryland; North Caroling, and Virginia

Clarksville, Wye Mllls Md Ralelgh N. C Salisbury, ~ Blacksburg,  ~Orange, ~ Warsaw,
Entry M., height, N.C., Va., Va., . \{a.,
vigor, 10-27-72 Vigor, Height height, vigor, vigor, height,
11-3-7T1 Test 1 Test 2 12-6-69 11-4-70 10-19-71 10-13-71 9-15-72 9-27-74  10-31-72
1

Scora' CUm m Score Um m Cm Score® Score! Cm

Are, MSHpGF-And Wi --meeemmmamman 2.0 27 - - 42 1.0 38

MSHp6F-An3W3 1.4 - - --- s 43

MSHpBF-An2W2 2.8 47 5.9 30 45
Apalachee 4.0 35 15 43
Atlantic : - 5.0 28
Buffalo
Cherokee
DuPuits
Glacier
Kanza
Saranac
Team 4
Vernal
Weevlchek
Williamsbhurg

LSD (0.05)

¢ Lo A
o g

o il el <A
Y| O Cwey !

—

! 1 = most and 9= least vigor.
1= most and 4 = least vigor.




TABLE 29.—Persistence based on stand of Arc aifalfa, its preceding exeles, and check cultivars effer anthrocnose

0z

anel bacterial witt epiphyiolics in Maryland, Pennsyfvania, and Virginia

Plants per 0.1 me

Plants per [1°

Beltsville, 3d.

Eatry Nonirrigated, Irrigated, Clarksville, Md., Wye Mills, Md., Landisville, Pa., Blacksburg, Va.,
8-24.73' g-24-73" 8-16-727 §-3-73° 10-749 10-5-73°¢
MNumber Mumber Sumber Nupmber Number Number
Arc, MSHpBF-An4 W —emmmmremeeeeom 6.5 6.9 4
MSHpBF-AnZWS -ommemommmemrmee s 4.7 1.3 -
MSHPEF-AN2WE reveoremremee s 3.7 1.4 , 1.3
Cherokee -=esssrrmessrrreenrorommsomv 2.7 2.2 5.8 3.3
DuPuits ------ 9 1.3 2.1
Glacier -=------ L] 1.2 5.1 3.0
Saranag seeee-mmmmmmmemmmemememm oo 2.1 .5 4.9 4.8 3.0 3.5
Team -- B R LR s o7 3.3 5.0 6.7 2.0 2.5
Vernal —--—---rermsremr o e oo o - -- e 3.9 3.3 -
Williamshurg  -----m--mmememm e mee 1.9 a.0 1.3 - - 4.2
LSD [0.05) —-vonrremromrarecrsramenmmnnn 1.6 1.4 1.4 L5 0.9 1.2

! Seeded 5-8-70.
Seaded &-15-T1.
Seeded 4-3-T2.
Seeded spring 1972,
Seeded 1-9-T0.




TABLE 30.—Persistence based on stand of Are effeifa, its preceding cxeles, and eheele cultioars in

Entry

Glacier

Kanza

Team

MNonirrigated,
§-3-74°

Marvlond and Peapsyivenia

~ Visual estimates of stand

Wy 3l 313

Clarksvyille, N,
5-17-74°

lrrigated,

§-3-74! 11-1-73% 11-9-74¢ 11.-%.53°%

" T andieile P

10-9.72¢

522 787

Fereent Fercent Prereené Percent Pereent Pereent Pereomnd Pereend
Are, MSHPpGF-And W -eme e e .- - 56 a6 a9 - Ta
MSHpGF-An3W3 - 52 ] 16
MSHpBF-An2W2 oo 87 FE:] i ] T3 -
B TS0 U —— - a3 .
BUETAlQ  —=-osemmmeermmmmmmamme oo 16
Cherokee —----me-eommmmmmemeee- a0 40 34 35 18 rp| 63 -
O T T ——— 138 19 29 21
----------------------------------- 3 8 23 51 - a3
D e T O - 66 34
..... ermmrremrEm-Asassmmesan — _— — I:‘_l _— e e re-
Saranac ------ e e s 56 687 26 11 25 S Bh 33
38 57 A1 73 20 71 63 15
Varngl —-oemeremcomso e e 26 5l - 6 - i
Willianashurg =sssessssssessoscommeee e 23 30 51 52 45 66 63 -
L3D (0.08) -—---mmmrmrmmmmmeme e e 16 18 19 - 19 1 1 -

! Secded 1970,
CSeeded 18972
Seeded 1971,
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TABLE 31.—Persistence hosed on stand of Are alfalfa, @ precedung evele, MSHpGF-An2W2, g checl caltivers in 4

SNorth Caroling and Virgina

h B R~

[

Seeded 1970,
Serded VD,
CSepded 1971,
Beeded 1972
“Secded 1973,

R . o ... Wisual estimatesofistand
Eniry Tlayton, N.C.,  Raleigh, 5.C.,  _ Salishury, N.C. Blacksbury, Vi, Warsaw, Va.,
10-3-73! §2-737 96533 4a675  m1z71E 0 Te.553% w9737
Pereeut Poreont Pereent Pereent Perevnt Percent Prrcent
Are. MBHpHF And Wt -r s HE - e =h : nd am
MSHpAHF- ANZW2 e fibs - =
B T T 7 L ST — 49 37 T 7T
ALRYE wmomrem e oo oo e 63 19 . :
Cherokee seses e 6a i} 32 5% 3§ A=
Cody re-eeean - 54 -
INIPURES mermerrem s e e e e - 1! b t7
1 TR —— 3 i E
BArANAE -evmsmseresreemecescesieesaneeeas 3z 35 a1l T BT
Team ----==--mm—mom e Sh] a0 bz 37 25 bt [
L ) 74 a1 13
Williamshurg - - B3 .- : 11 BN s
LS [0.08) =verrmrersenssarrasnisnsanas 18 ug 17 17 it 11 16

= proatest and 9 - least stand,

TABLE 32.—Are alfaifa seed vield per acre with several enflural proctices of
Agriculture Research and Extension Center, Prosser, Wash.!

CWell frrigated Sparingly irvigated

Planting method T jors 1973 1e5 oty 9%

. - S T T Lh T Lh o f.b Chh ik CLh
Rows sceded abt 1 11 per acre ==-sveseamrerrroncennanes RO 1,014 1,043 032 1.12% i.020

Plantis spaced —

S 118 a54 1,106 a3 ARIEY a0t
b2 L R G TTEREEREE 431 1,031 1,026 LG 1,186 1,023
AL 356 1,021 935 Az 1.130 839
AVOYARE -weoesmmmmmmmmmmmmememee e 354 1,011 1,023 378 1021 271

,]‘Sl'{*ﬂi.‘ﬂ 5.13-T1 in 36-in rows,
“Seedling vear produetion.
Irvigatod hall as many limes as well-ivrigated plots abaut cvery 4 weelis it the prowring seagsons).

Orange, Va..
99771
Symeadet

Ln

EOLE b —
PRI 5

| A

._.
L=







