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ARC, A MlJL11 IPLE PEST-RESISTANT ALFALFA 
By '1', F. lJEn:,n;. I R. H. RA,[,{'LI F'F'E.2 T. H. B nmlt'E.3 .1. A. SCIIILL[!'.'G8H. 4 L. H()F'~[A!'.'!'.'. 5 G, R. IlL'SS,6 R, \\'. CLEVELAND.7 


F, L. Ll'KEZJ(',8.J. E, :\lc:lIt'HTR~;y,9 AND t'. ill. RINCKERI(I 


:\t'l' i~ a vi~orous growing alfalfa cultivar 
(.Hedicllgo salim L.l with high resistance to 
antlwwllosl' l ('o/lclolric/l1llll lril'o Iii Bain) and 
till' pl'tt aphid (.·\cyrtholiip!zoll piwl1l (Harris)) .. and l11ocierall' l.'l'::lislnnt'p to tlH:' alfalfa weevil 
(l1YP('I't/ postiC(l l Gyllt'nhal)) and bacterial wilt 
(CorYllebactcriulll iWiidiosu/Il (;"kCull.) [(. L. 
,h'llS.). 

Arc is a product of morE' than ,W years of 
lln't"ding and rpsearch. it was developed for the 
;"[iddll' ..\tiuntil', SouthPrn Appalachian, and 
SoutiH'rn Corn Belt StaLl's through the coopera
tivt' efforts of alfalfa researl'iH'rs in the A~'i
cultural Research Servict' and thp a~'il'ultllral 
l'X lwri l111'nL stations of ;"[aryland, Xorth 
('molina, Pl'nnsylvania. and Virginia. It was 
rl'lplIsPcl in ;"lay H)7 cb by tlw U.S. Depmtmen t of 
:\gril'lliturp and thesE' four experiment stations. 

This is the first ttlfl.llfu cultivar bred for high 
re::listam'p to anthral'nose. one of the most 
damaging clisensEe's of alfalfa in the warm humid 
art'tls of tlw l'nitt'cl Stntps. Approximately 80 
pprcpnt of tlw Arc plants arl' highly resistant to 
this disetlsP. This high resistance has been shown 
in fit'ld tt'sts under naturally occurring 
nnthracnosp epiphytotics from :\[arylancl to 
Kansas and Penns:)'lvania to Xorth Carolina. 

-"fRt~~l:;;-;~:i~;';l~i('ist. Bt.'lt.will(" :lId. 

: Rp;"parch I'tltomolo!{ist, Beltsville" :\Id. 


I\l';.p.n'ch gl'lWlicisl, Ral('i!{h, N.C, 
·1 PI'Ofl's:;or Dr agronomy, Colll'gl' Park, :\1<1, 
"\.."'~l:'l"tlt profl',s,;or 0[' tl!!rotloI1lY, Colll'g(' Park. :lId. 
': ,\:"''ilstant Pl'llJ'l'!>so[' of :I!!l'Ollllll1Y. I31ackshllq~. Va. 
Pl'!lt'l'~or of plant brl'l'rling, Llniversity Pal'k. Pa, 

"Pl'llfpS"Of of plant pathology, Vnivl'rsity Park. Pa. 
"I{{'M',n"l'h agronomist, Bl'lts~·ill{'. :\Irl. 
In Rl'::i('art'h ,lgrOtlOll1lSI, PrOl:'~('r. Wash, 

Arc's multiple pest resistance and vigorous 
growth charaderistiC::l 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, l\Id., 
Are has provided an additional 3 years of 
production after a bacterial wilt epiphytotic 
rendered plots of wilt-susceptible cultivars 
unproductive. 

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

1:\"('I{ODl'(''I'ION 

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

Arc was tlw first alfalfa cultivar (Meciicago 
sa lil'(( L.) bred for resistance to anthracnose. It 
was developed to provide growers with an alfalfa 
that combined high resistance to anthracnose 
(Collelolric/wtn tri(olii Bain) and the pea aphid 
(Acyrt!zosip/Jon piSllIlI (HarriS)) and moderate 
resistance to thp alfalfa weevil (fJypera poslica 
( G y 11 e n hal)) and bacterial wilt (Cory ne
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bacteriulI1 insiciioSLlIll (McCull.) H. 1. Jens.). The 
breeding proeedures were previously described 
by Devine et a1. (1975).11 An: was released in 
~lay 1974 by the U.S. Department of Agri
culture and the agricultural experiment stations 
o[ i\ltu·yland, North Carolina, Pennsylvania, and 
Virginia. 

Anthracnose disease was deseribed by Bain 
and Essary (1906). During warm moist periods 
in tlw summer and fall, anthracnose spores 
germinate and penetrate the growing stems of 
susceptible alfalfa pltmts, forming oval-shaped 
lesions (fig. 1). The fungus grows through the 
stem into til(' crown of till' plant, severely 
weakening or killing it (Graham et al. 1972). H 
suscpptiblp plants survive, their vigor is (!t'asti
cally redu<.:ed and their <.:ompetitive ability so 
weakpnecl that the stand may be tuken over by 
weeds (Devine and i\lci\\urtrey 1975). Anthrac
nosE' epiphytotics occur annually over large areas 
of thei\Iiddle Atlantic and Southeastern States. 
TIll' extent of anthracnose damage in the 
southern Corn Belt is now being assessed. 

Among the complex of insects attacking 
alfalfa, the nll'alfa 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 
infestation level and severity of weevil damage 
havp increased sharply in much or the Midwest 
and Southeast. The distribution of the alfalfa 
we~\vil in 1976 is shown in figure 2. This insect 
causes severe losses in alfalfa production in 
much of the eastern half of the United States 
south of 40° latitude and in scattered areas of 
the North Central and Western States. The 
invaded areas of Missouri, Kansas, OklallOma, 
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. 

lIThe year in italic after authors' names refers to 
Literature Cited, p. 9. 

DISEASE RESISTANCE 

Arc is highly resistant to anthracnose (Devine 
et a1. 1971 and 1974). In laboratory tests, 
approximately 80 percent of the plants had a 
highly resistant reaction (fig. 3, table 1). The 
contribution of anthracnose resistance to per
formance has been outstanding. In naturally 
occurring anthracnose epiphytotics in broadcast 
field plots, Are and its preceding cycles, 
MSHp6F-An3W3 and MSHp6F-An2W2, were 
highly resistant to anthracnose at Beltsville 
Clarksville, Hagerstown, 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, yields of Arc are as 
much as double those of susceptible cultivars at 
the third and fourth harvests of the season 
(Devine and McMurtrey 1975). High anthrac
nose resistance markedly increased forage yield, 
resistance to 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 test 
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 bacterial 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 soil 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 after 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. After 
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 

http:1975).11
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FIGURE l.-Anthracnose disease symptoms on alfalfa stems, showing straw-colored oval-shaped lesions with dark 
margins and many minute black bristles or setae in the center. "Shepherd's crook" (right) is often 
observed on dead stems. (Courtesy F. 1. 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 inoculation with 
Colletotrichum trifolii Bain. Note vigorous green growth of anthracnose·resistant Arc. 01 



tlw n'h'l'owl h pxmnitwd for symptoms 0[' hat'· 
terial wilt. Plants [rep of symptoms were M,'
lpt'tpd [or intercrossing: to produce tlw lwxl 
cyclp. 

Alfalfa Wi.'('\il 

Art' has a llwc\pralp IpVl'] 0 r lolpram'p to Ll1P 
alralfa wel'vil. Us rpsistant't' to this inspet was 
{k"elopNI by [ivp l'yt'ks or plwt1olypil' reCllrrpnt 
sdp{'tion for vigot' and WPt'vil rt'sistancl' in field 
ll'sts. Two () r these c)'l'lps were in ~ortb 
t 'al'olina and thrpp wpn' in :-. Inrylnnd (DpVltw et 
al. 1~)15). 

In :-'lnryland, ;-";orth Carolina. and Virginia 
[kid tests, .\rt' or its preceding l'ydes, 
~ISllpli F-,\n:nV:3 and :\ISl [pG F-An2\\,2, were 
l'qual in Lolt'nlnl'l' or significantly more tolerant 
than Team to larval ft't'ding ciamage (tahle G). 
TIll' valL1l' 0 r wel'vil tolerance in Arc was 
particularly appar(;lt1t wl1('n larval reeding dam
age was assessed during tlw entin' first hm'vest 
growth. In North (,molina under severe alfalfa 
wppvil infestation, .:\rc retained a satisfactory 
levpl of tolprtuwt' throughout this period. where
as otlu'l' vigorous but less tolPrnnt cultivars. such 
as ;\palndH't:' and Saranac. rPl'pived considerably 
mon' ckfoliation as til!:' season progressed 
(tahlp 7). Vi~orous spring growth, as demon
sLraled by Apaladwl' ancl Sm·anae. seems to 
depress wepvil damage but does not provide a 
suffil'ienL level of tolerance to be relied on as a 
means of control. 

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

The weevil resistance of Arc is attributed 
primarily to tolPrance, which is the ability of the 
plant to withstand atle! recover from insect 

damagl'. Art' produces vigorous spring growth 
ancl heavy slpm terminals. It has well-developed 
[L'\,iUmy buds, which can continue growth after 
tilP terminal stem bud is destroyed hy 1m-val 
i'N'C\ing. In addiLion, the improved vigor and 
stand persistence of Arc resulting from disease 
l't'sistanee contribute indirectly to tlw l'ultivm's 
tolerance to weevil larval feeding ([[g. ·L). 

Pea Aphid 

Arc and its preceding cycles 0 r seleeLion have 
high l't'sistanct> to till' pea aphid. in laboratory 
lests, Arc's resistance i:iignificantiy reduced the 
i:iurvival and (PGundity of aphids or increased the 
survival oj' alfalfa seedlings when grown under 
heavy aphid infestation (table 8). In field tests, 
significantly fewer aphids wert> collpcLecl from 
Arc and its preceding cydes than from sus
ceptible cultivars (table 9). High pea aphid re
sistance is an obvious asset in cultivars gro,,'n 
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 r.hese· conditions, 
however, the reduction in aphid populations, 
such as occurs on Art' particularly in the fall, 
may contribute to improved vigor and per
sistence of the cultivar by enhancing late-season 
growth and related development of root reserves 
prior to dormancy. 

Other Insect Pests 

Arc shows moderate susceptibility to yellow
ing caused by feeding of the potato leafhopper 
(Empoasca fabae (HmTis)), with generally more 
tolerance than Saranac and Williamsburg but less 
than Cherokee al1d Weevlchek (table 10). Pre .. 
cautions should be taken to protect Arc, as well 
as all alfalfa cultivars, from leafhopper feeding 
c\amage, 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 September to deter
mine the need for insecticide control. Informa
tion on insecticide recommendations and timing 
of applications can be obtained from State 
agricultural experiment stations. 
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FIGURE 4.-Vigorous spring growth of Arc.'s preceding cycle, MSHp6F·An3W3, in contrast to adjacent plots of anthracnose-susceptible cultivars. AI·c's 
vigorous growth reduces alfalfa weevil damage and suppresses weed competition and encroachment. -J 
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Arc is also sllsceptible to the spotted alfalfa 
aphid (Therioaphis maclliata (Buckton)). 

A(;W)NOMI(' ('HAKM'TERlSTI('S 

Hmlg"e Yields 

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

I{l'sistann' to \\t.'ed Encroachment 

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 

Are makes exceptionally 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 (table 25). Data on recovery after cut
ting and maturity, based on plant height and 
bloom, respectively, are given in tables 26 and 
27. 'T he data on its preceding cycle, 
rvlSHp6F-An2W2, are indicative of Arc's growth 
response after cutting. Although regrowth is 
slow during the first week after cutting, there

afLer it is vigorous, equaling or surpassing that of 
most check cultivars. After anthracnose epi
phytotics, the vigorous fall growth of Arc is 
particularly striking in contrast to that of 
susceptible cultivars (table 28). 

Wintl'r Hardiness 

The principal ~lifalfa 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 cycles have produced good forage yields 
at 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 Williamsburg 
showed severe stand depletion after anthracnose .
and bacterial wilt epiphytotics. The plots of 
Arc's preceding cycle, MSHp6F-An3W3, main
tained adequate 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 I.-Anthracnose resistance of Arc alfalfa, its preceding cycles, and 
checl?: cultivars in Laboratory tests, Beltsville, Md. 

Plants in disease class'Entry 
1 2 3 4 5 

Percent Percent Percent Percent Percent 
rest I 

Are, MSHpGF-An4W4------------ 88 1 0 6 5 
MSHpG [<'·An3 W3 ------------ 89 1 1 4 5 
MSHpGF-An2W2 ------------- 78 1 1 11 9 
MS H pG F ----------------------- 20 1 1 52 26 

G I a t: ie r -------------------------------- 5 1 2 59 33 
Sll r~\ Ilat~ ------------------------------ 5 1 1 66 27 
Vernal-------------------------------- 1 0 3 52 44 

LS0 (0.05 }-------------------------------------------------------------------------------------------------------------------

Test 2 
MSHp6 F'-An3W3 ------------------- 79 4 1 5 11 
MSHp6F·An2W2 ------------------- 74 1 1 8 16 
Bonanza ------------------------------ 6 1 3 56 34 
Cherokee ------------------------- 2 1 3 61 33 
DuPuits ----------------------------- 1 3 1 33 62 
Glacier --------------------------- 1 1 1 33 64 
Moapa ------------------------------- 10 1 6 41 42 
Saranac ---------------------------- 4 0 0 41 55 
rl'etllll ---------------------------------- 17 1 2 44 36 
Wc('vlchek ".------------------------- 2 2 6 51 39 .. Will iarnsbll rg ----------------------- 4 0 2 56 38
---"---
LS D (0.05) -------------------------------------------------------------------------------------------------------------

~ I '.. hii!hly n'sisulIll, 5 " dead plant. 
... Calculated by averaging disease clas.o; of each plant per replication. 

Plants 
tested 

Number 

189 
212 
209 
169 
197 
149 
160 

96 
104 
103 

98 
88 

118 
102 

97 
54 

105 
102 

Average 
severity 
index2 

1.38 
1.36 
1.74 
3.64 
4.15 
4.13 
4.42 

0.34 

1.67 
1.91 
4.10 
4.19 
4.49 
4.60 
4.02 
4.37 
3.79 
4.22 
4.22 

0.43 

http:Klml'I'l.OW


......TABLE 2.-ill1lhracnose resistancE' oj" :11'(' alj"alfa, Us preceding cycles, and cizeel? C'lIltimrs ill {ipld le.';t.~ ill o
Kallsas, jjal'ylCL/zd, Nurll! ('([rotino, Pellnsyh'wzia, and Virginia, 1.970-72 

~-- --- -.-- ..------'> .----_.,. .._-----_._-
Dispaspd plants per plot 

.. -.-,-.-~- ~-. --~ -

Anthracnose damag-p 
- Clarks;':riT(:-,-------~~----:\lanhaLLan, Beltsville, Md. 

~n------------Entry Kans., 	 I\Jd., __~e....:'~_UJ1.~,l'J.£:.._Irrigated,9,}·[-72 1 irrigated, ii-H-70 1 9-29-714 10-2-1-72'
9-10'71"9-10-712 

Scol'e Score Score ,','corC' Score Score 
Are, 	MSHp6F-AnlW·I--- 3.5 1.0 

MSHp6F·An3W3 --- 0 0 
MSHp6F-An2W2 ---- .3 .3 1.0 1.-1 

A pa Iache(' ----.--.-----------
') '7Clwl'Okee --------------------- 3.7 -.1 2.0 2.G 1.H 

Du Pu i ts ----------------------- 7.7 6.0 4.0 ·1.5 
Glacier ----------------------- 6.2 7.3 5.7 5.5 
Iroquois --------------------- 6.5 
Saranac ----------------------- H.O .[, 7 '1.0 :3.9 5.0 
Teanl -------------------------- 5.5 2.3 ·1.0 2.8 2.3 2.2 
'rem po --------------- .--------
Vernal -------------.....-------- 5.5 ?_.n-
Weevlchek -------------------
Williamsburg ---------------- 4.3 3.3 2.H 2.9 2.0 

LSD (0.05) ------------------ 0.3 2.9 2.5 1.2 O.S 2.2 

!Seedeu 4-24-72; 1 '" least and 9 '" most damage. 

;Seed~d 5-8-70; 0 == least and 9 = most damage. 

4Secd~d 5-2-70; 1 = least and 4 =most damage. 

Seed~d 3-70; 1 = least and 5 = most damage. 


~ S~eded 4-5-72; 1 =least and 9 =most damage. 

Seeded 9-71; 1 == least and 5 = most damage. 


~Seeded 4-9-70; 1 == least and 5'" most damage. 

9Seed~d 1972. 


Seeded 4-9-70. 

Salisbury, 
N.C.. 

7-17-72° 

Score 
11 

2.G 
2.2 

·1.8 
3.6 
-1.2 

2.(i 
3.8 

0.7 

Blacksburg-;- Landisville, 
Va., 

10-7-71 . 

Score 

1.2 

? -.;) 

4.0 

3.8 
1.8 

1.5 

1.0 

Pa., 
10-10,72" 

_\'umber 
1 

31 
20 
27 

7 

7 

8 

Blacksburg, 
Va., 

9-23-72<) 

Numbel' 

0.8 

3~5 

8.5 

10.5 
3.0 

5.H 

2.8 

• 
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TABLE ~~.---..tnthra(,llose resista/lce of Arc alfalra, its precedillg ('ycles, alld ched~ cllltiuars ill (i£'lcl tests in 
Jiarylal!(l, PCJlIlsylu({llia, and I'irginia, 1973 

---,<_._--_._-----------------------------------------

Anthracnose damage' Diseased plants per plot 2 

Entry 
Beltsville, 

l\[d., 
Hagerstown, 

l\ld., 
Wye i\lills, 

Md., 
Blacksburg, 

Va., 
Landisville, 

Pa., 
Hanoverville, 

Pa., 
8-1 S-17 5-22 10-5 8-22 10-5 

Score'! 8('01"(/1 Score S Score' SIIIIl iJer ,Vrllll ber 
Are, ;\ISllpll [.' An-\ \V·I------------ L.O 0.8 1 ') 1.8 1.2 1.3 

;\lSllp() F·An3W3 ------------ 1.0 
;\ISt IpG F-An 2W2 ------------  1.0 
\ISllpG F ------------------------ L.S 

Ag,llp .---.---------------------------- 2.G 
Btl fral 0 --.---------------------------- ·U.O 
<.'}ll'ro kl'1' .---------------------------  1.2 2.5 
Du PtlLts -----------.----------------- ·L2 
t i be let' -------------------------------- LO ·L8 
[roquo is ------------------------------ -1.0 ·1.0 ].1..1 G-1.3 
Sa1"<1 na~' ------------------------------. LO 3.8 3.8 G.G 83.5 
'1\'<lm --------------------------------- .S 2.5 2.2 12.0 
V l'rnal ---------------------------------
Williamsbu rg -----------------------

2.0 
..,u. ~) " 

3.5 
2.5 

2.0 
2.5 

6..l 

um l 0.0;)) --------------------------
-~---. - .-...-----.• ----  1.5 1.G 1.2 1.2 13..1 

:~t..t..d('d spring L972. 
~ St't,'dl'd sprint-! U173. 
-l 1 It_\'lS~ ,11\(1 9 most d~\nlaj.!,l"• 
. 0 -,:" It.''lst ~lnd 5 -.;, most dalu,lgt,· . 

... 1 ' le,lst and 5 ..= tllosi daInage. 

TABLE ·1.-Allt/zracnose resistallce 0/ Arc alfalra and cheel? eultiuars 
ill field tests ill Kansas. Ohio, and Ohlahoma 

--------------~--------------------------------

Anthracnose damage Diseased stems, 
Entry i\Ianhattan, Kans. 

7-31-73( 9-10-73 1 8-1-73 2 
Wooster. Ohio, 

9-5-74 2 
Chickasha, Okla., 

10-3-7<13 

Score Score Score Score Nllmber 
Art' ------------------------------------------------ 2.2 2.0 2.8 1.0 1 
A gat l' --------------------------------------------- ·L2 
Buffalo ------------------------------------------- 3.8 
Chero kee ---------------------------------------- 3.S 
Cody ---------------------------------------------- 4.5 
Dn wson ------------------------------------------- ·1.2 
DuPu i ts ------------------------------------------ 6.2 
G lac ier -------------------------------------------- G.2 5.5 s 
Kanul ---------------------------------------------
Lah0 n tan ----------------------------------------
FL.'1111S(> Y---------------------------- ------------ ---
SUI·tllltll" -----....---------------------..-------------- 3.5 16 
Team ------.-.------------------------------ ..----- ·1.5 4.2 4.5 3.0 4 
Vernal -------------------------------------------- ·t.S 4.5 4.5 2.2 16 

LSD (0.05) ----------------------------------.--- 1.1 0.6 0.8 0.6 8 

')- ~S",·ded sprin~ 1972: 1 =least and 9 = most damage. 
~S,'eded spring 1973; .1 '" least and 9 = most damage. 
.lSl'cded spring un·l; dis,'as,'d stems pcr 0.5 III quadrant per plot. 
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TABLE 5. -Bacterial will resistance of Arc alfalfa, its precedillg ('yc:les, (llld check cLlllivars 
in M inllesola field lests 

Average
PlanLsEntry sev(~rity
Lt'sll'd index:! 

. ~~~---~...,~.~~~-"...~--~~--...""'~----.--....-~----- -"",-
Percell/ Percellt I'ercelli. Percell/ Percellt ['I' rc I'II I NlIlIl/)er 

1970 lest 
MSHpli!·'·An2W2 ---.,----- 2.4 :{.O lUi 2G.9 5H.7 2.'1 I.G7 :lA2 
NarraganseLL ------- -----
Hanger -----------------

.6 
S.H 

.6 
10.7 

LG 
l2.:3 

H.9 
24.1 

71.S 
42.S 

11.;'1 
1.6 

1.24 
1.87 

:.l.!) 5 
2.78 

Vernal------------------ :32.7 19.0 14.8 20.2 1a.1 .6 \Ii8 1.(i·\ 
.~.~--,-~. +,-• .,.,~-".~,..............-<----


LS D (0.0 fl ) -------------------------------------------------------------------------------------------------_________ 0.78 

1971 test 
Arc, MSllp6F·An4W4 ------- 0 2.9 la.9 :1:1.2 44.7 fl.:l 208 a.:3:3 

MSllpHj<'-An:IW:l--------- A .9 :1.9 24.2 59.7 10.8 2:11 :1.75 
MSllp{i F-An2W2 -------- .5 0 :1.1 15.H 52.0 2S.6 L96 4.06 
MSHp{, I? ------------- .6 .{i :l.3 \(;'0 4S.6 30.9 lSI 4.05 

Glacier ----------------- 0 0 0 .7 49.2 flO.O la4 4.50 
Narragansett -------------- 0 .7 0 1..4 27.9 70.0 Iii. 7 4.66 
IUlllger ------------------ a.8 4.9 7.i 20.!! 53.8 9.a 182 3.'16 
Saranac ------------------ 21.7 26.a 1:3.1 1.9.4 1:1.7 5.7 175 1.99 
Vernal ------------------ 19,4 14.8 1.0.6 20.7 2,1.1 10.3 377 2.54 

~-~--~.-.~.--'-~-- ".. ~ -" ~ ..-.--~..~-~,~ -~.----.-~-,-

LSD (0.05) -----------------------------------------------------------------------------------------------_____ 0.49 

10 '::- IU) sYlnptolns... 5 ~ dead plant. 

2CaJcuhlLt~ by averugillt! c.!isCasl- class or each I,lant per rCI)licatjon~ 




'. 


TABLE 6.-Foliage feeding by alfalfa weeuillaruae on Arc alfalfa, its preceding cycles, and checJ? cultiuars in field tests 
in ;Waryland, North Carolina, and Virginia 

Average larval feeding Foliage consumed by larvae 

Entry 
Clarksville, 

Md., 
Blacksburg, 

Va., Warsaw, Va. 
Raleigh, N.C. 

Test A-188 Test A-212, 
Salisbury, N.C. 

Test A-200 Test A-204, 
5-11-72 5-26-72 4-30-73 4-30-74 5·11·70 4·] 7-71 5·1·72 4-24-74 5-2-72 4-30·73 4-30-73 

Score' Score 2 Score 2 Score 2 Percent Percent Percent Perc;!nl Percent Percent Percenl 
Are, MSHp6F·An4 W4 -..----.."----- 3.8 1.8 1.5 20 30 32 57 

MSHp6 F·An3W3 .-----------.--- 4.2 23 32 
MSHp6 F-An2W2 ---------.------ 5.2 1.6 34 51 16 

A pal ach ee .-------.------.-.------------- 4.2 3.5 73 82 43 52 65 78 76 
Atlantic ---------------.-----------.--.--- 78 84 39 
Bu ffalo -------.----------.---------------- 6.8 
Cherokee ----...------------------------- 6.6 3.5 3.5 3.0 79 88 38 46 80 71 80 
Dl\Pu i ts ------------. ------------------- 1.7 3.5 3.0 
Kanza ------------.-------..---------.---- 8.2 SO 
Saranac ----.--------------------...------ 5.6 2.2 3.0 3.0 68 SO 33 38 52 63 69 
Team ----..---------..--------------------- 6.0 1.9 1.8 2.2 40 64 22 20 45 56 56 
Vernal ---------------.-----.------....---- 6.8 3.5 3.2 71 
W eevlc hek .---------------.-------------- 5.2 4.3 3.8 2.8 74 82 37 42 78 
Williamsburg -------------------..------- 7.2 3.0 4.2 2.S 62 

LS D (0.05) ----------.------------------ 1.2 1.0 0.7 0.7 ] 1 7 7 10 10 12 5 

~1 = least and 9 = most feeding. 
1 = least and 5 = most feeding. 

TABLE 7.-Foliage feeding by alfalfa weeuil 
laruae on a preceding cycle of Arc 
alfalfa, MSHp6F-An2W2, and check 
cultiuars in field test A-188, Raleigh, 
N.C., 1970 

Entry 
4-22 

Defoliation 
5-6 5-11 

Percent Percent Percent 
MSHp6F-An2W2 ---------.. 38 43 34, 
Apalachee -------------------- 59 67 73 
At1anti c ----------.--------..--- 63 78 78 
Ch ero k ee -----.--------------- 67 78 79 
Saranac -------------.-.-.------ 53 76 68 
Team --------------------------- 28 52 40 
W eevl ch e k --------------.----. 54 73 74 

LSD (0.05) -------------------. 11 16 11 1-' 
CJ:) 
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TABLE H.···jJ('(J aphid t(""ista/lt'(, 0{.1.1"(, ((i{alra. Its pr(,(,c'dlllN 
cy{'/(·s. ami ('heck cUUctars ill laboratory le,'II .... Hellsl'IBc, .\hl. 

~!:!.::~21g n y 111 Phs I . SPI'!!l,!1g ~u!~vi\'~t1 at ~ 
Enlry Tl'st I, 'rpsl ~, ~·1 (' I{i ( .. 

,t'7-7~ I .. ~G~I~ 1·~:171 I-I ;)·71 
--"'-,",-•. ~.._.o ._~ 

.\LI III iler XlImbel' l'<'l'ccnl 1'<'l'c<'1I1 
:\rc, :'>ISllpliF·,\nIWI-.-----------  10;; :3~.~ 71 1:2 

:'> I S II pll F.\ n;l \\':1 ------------- {iG 
:'>ISll PI; F:\n~W~ -------••---- 7;, 
:'> IS I [pG F ------------..--- •••----  :ll.li :27 (i I . 11"1 

Ka lila -----------------------.----.-.--. .);' .... 
_t). , 1!l,;' ;-1~ 

Hang,-!" --.------.------.----.--.-••• _•• 
,l'(,'; 1t11 ----- .. - .. - - ...------------ - ........- ...  __ ... _ 

Dl !) 
,) _. :l 

(;;'.tl 
It-'. I 7{i 

1 I 
17 

Will ia Illslltt rg' ---.- .• --------.------- 17 

LS [) I (l.ll;; l -------.------------.-----.- I I 

1 ('\lgt.'d pJ.1Jlt lnft'sl,,'d with ., lll,lturp fpln,lh,l~ hvin~ "\-'OUIlJ! eOlllltl.'d '7 d..lV'S Idlpr: 8 
rt,'plh,·"llon..,. 

"\St.'t..'lh~d 11\ fl.lts I ~ hv ~,I uu··ht)s. 1 row uf 7;) st!t.."Itls Iwr t'nlrv Jlt"l" n.ll~ II rplllll~,tIo!1!'it. 
1Sll~(','pllbh'. 

'L\BLE ~L -ilea aphids, per 10 sweeps, feeding Oil Arc alfalfa, ils preceding cycles, ami 
check CUlliL'll/'S ill Maryland field lesU;1 

__. Wye ;,\liI\~s__~ 
10-.'-724 B-B-73' 

.\'11111/1 (' r S 1I m/)(! r .\'11 III be)' .\'lImbe/·
,\n', :'>!SHpllF',\n 1\\'1--------------------- 110 35 

~IS llpHF.,\ n:l wa -----.-.------------- :>31 % 
~ISllpliF AII2\\"~ --------------------- :269 lOB .19 
~ IS11 pH F ----------------------------___ 97 

('hl'l'll kN' ----------.--------------------------- H7 J 7·t ISS
l;lac It,lr -- ...... ---- ... -- ... -----.. -------- ........____
fO' __.. ___ _ 161 
Sarallac -------------------------------.________ 1·17 
'1'\'aIl1 --------------------.--------.____________ _ IB9 ('11• I 1_ 17 
\' ,-rnal .--------.---.---.---.---.-----------._. __ 32;;\ r Pi' vIe I,,· k ••----.....----.--•• -.-_____•_______ 

231 
\rill tamsII It \'~ -----.-----.-------------.--.----- 7GI ~lli 271 176 

-~---------LSD 1\1.0;; I .---••-.----.-••----------------__ _ -
96 85 

: Uro.llk.lSt pIll ~s :, bv lli n. 

~S"t'<led :,-8·70, 

'lSt~t.~dcd r""'l~l-~:t 

,S~(ldi'd ,.f,..1 .. 72. 

" St-·l~dt.~d a.. 70. 
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TABLE 10.~-L('a{I!Oppl!r yellolclIlg o{ Arc ([f{alra, Us prec('ding cycles, ((lid ('h('c1~ 
cllltiL'CII"S ill Jlarylalld lind \ 'irgillia field lesls 

Entry 

:\1'(', ;\lSHpG F-All l\\' 1---------------
:\ IS I! pli F -A Il~l\\":l ---------------- 
:\ IHI! p li I-'•A11 :2\\' :2 ----------------

Bu 1'1'.\10 ---------------------------------
( '11"1'0 k t'\' ---------------------------------

Du P1I1 t" ----------------------------------
1-'10n da lHi -------------------------------
Ka Ill.il ------------------------------------ 
~i.l\"i.lllill~ --------'"'-------------------------

'['ea n 1 -------------------------------------- 

\ ','rna! --------------------------------------
Wl'l' \ I d 1\'k ----------------------------- 
W1I11 a lllsb u rg ----------------------------

LSD (O.D:'!) -----..------.------.------.-
.... 

•• 

Test 1. 
7-2.t-7:l 1 

Clarksvillt" ;\Id. 
Test 2 

7-t·7D 2 7-G-7t ~ 

Blal'ksbllrg, Va .. 
7 .. 21~72'\ 

SeOl'!' Score Sco)'e 

li.l' 2.G 
SA 
li.O 
S.li 
G.O a.3 3.0 

5.B I.:~ 3 .) 

5.5 
G') 
1..1 S.O ·LO 
G.D 3.5 :2.G 

3.1 
3.3 
G.O 3 .1 

Oran~l', Va., 
G-2B·73'1 

Score 
1.0 

~.2 
3 .) 

1.5 
LD 
3.5 

-.-.--.~~-.~~-------~-.-----------------------

t.-l I.S 0.9 0.9 

:~:h.t)th:'u ".... lr)-7l~ hrOdde~lst plots 5 b\' lG ft: L ~- least ~lnd n,:::: rnost y(,~llowin~. 
.. !-it,.'{·th·t1 :1",:.!·70; bn).lde~lst phH!) (1 in Ui ft; t 'It.,'ast .uut n most yellowilll!. 
{tit1edt.id -1-:HJ-7:!; l5-ft rows t 3 it ,lp~lrt; l ;;::: h.·.1St .tnt! 5 <::: 1110St vell()win~. 
!~,'~'h'd spl'illl! un:); 15-ft rowS,:l ft .\part; 1 It·,lst.IIUI;; lllost Vl'I1o\\'ing . c. 

• 


http:tit1edt.id
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TABLE l1.-l-1ay yield in nonirrigated and 
irrigated plots of preceding cycles 
of Arc alfalfa, iVISHp6F-An3W3 and 
iHSHp6F-An2W2, and check culti
vars, Beltsville, IHd. I 

Yield per acre 
including weeds aLEntry 

12-percenL moisture 
1971 1972 1973 1974 

To liS To liS 'I'D liS To liS 

,vOl/irrigated plols 
i\ISHpGF-An3W3 --------------- 7.28 7.48 6A6 6.85 
i\I,SHp6F-An2W2 --------------- 7.12 7.06 6.29 5.98 
ClH'rokl'l' ------------------------- 6.73 5.67 4.55 5.27 
Du I'ui ls -------------------------- 6.5·[ 5.47 3.57 3.69 
Glacier ---------------------------- 6.38 5.47 3.57 3.92 
Saranac -------------------------- 6.66 6.10 5.09 5.38 
Team ------------------------------ 6.93 6.29 4.64 5.20 
Weevlchek ------------------------ 6A9 6.,15 5.57 5.74 
Williamsburg ------------------------. G.51 5.97 4.46 4,94 

LSD (O.On) ---------------------- 0.53 0.66 0.96 0.17 

Irrigated plots 2 

;\ISllp6F-An:nn -------------- 7.88 7.25 6.07 6.36 
i\ISUp6 F-An2W2 --------------- 7.70 7.23 6.13 6.06 
Chl'rokl'l' ------------------------ 7.17 6.04 4.25 5.27 
DuPuiLs -------------------------- 6.90 5.55 3.60 3.67 
Glacier ---------------------------- 6.48 5.62 3.91 3.83 
Saranac --------------------------- 7.40' 6.59 5.36 5.85 
Team ------------------------------ 7.26 6.65 5.01 4.79 
WCl'vlclll.:k ------------------------ 7.11 6.62 5.55 6.32 
Williamsburg --------------------- 7.42 6.35 4.27 4.69 

I~SD (0.05) ------------------..-- 0,47 0.81 0.98 0.17 

I Sc,'d"d 5-8-70; broadcast plots 5 by 16 ft; " harvests per 
year. 

~ I97!}-7:l seasons; no irrigation in 1974. 
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TABLE 12.-Estimated weeds in nonirrigated and irrigated plots of preceding cycles of Arc alfalfa, J1SHp6F-An31V3 

and MSHp6F-An21V2, and check clllliuars, Beitsv[/le, j1d. 1 

Entry 1971 
8-5 9-10 6-12 

1972 
7-10 8-10 10-20 5-29 

1973 
6-28 8-8 9-1 6-5 

1974 
7-8 8-13 9-16 

------~-. 

Percent Percent Percent Percent Percent Percent Percent Percent Percent Percent Percent Percent Percent Percent 
No nirriga ted plots 

MSHp6F-An3W3-
MSHp6F-An2W22 

--------
-------- 

.\ 
8 

3 
7 

2 
2 

0 
0 

12 
27 

21 
21 

3 
7 

6 
8 

f}M_I 

30 
5 
7 

8 
8 

6 
22 

4 
5 

2 
10 

Chero kee -------------------- 10 15 10 14 55 53 38 47 87 30 40 77 27 43 
Du Pu i ts ----------------------- 17 55 8 40 83 82 80 67 94 57 87 99 8'1 96 
Glacier ------------------------ 13 50 15 32 73 77 65 68 96 58 98 97 90 94 
Saranac ----------------------- 15 47 11 10 67 63 23 35 70 22 35 50 12 25 
Tea m -------------------------- 10 12 5 8 58 56 36 48 83 33 53 82 45 62 
W eevlche k ------------------ 10 20 11 4 47 42 13 14 42 ]0 7 18 8 13 
Williamsburg --------------- 10 13 7 24 63 57 53 60 85 38 73 88 48 82 

LS 0 (0.05) ----------------- 8 14 12 21 15 25 27 24 18 f}_0 19 16 18 18 

Irrigated pia/53 

MSHp6F-An3W32 

McHp6F-An2W22 
--------

--------

3 
4 

5 
10 

4 
6 

0 
0 

22 
32 

13 
15 

8 
7 

6 
6 

22 
23 

11 
10 

8 
10 

10 
22 

5 
15 

6 
15 

Chero k ee ------------------- 9 20 13 17 60 50 55 Of}0_ 82 35 47 73 40 47 
Du Pu i ts ---------------------- 17 50 10 33 77 73 68 62 92 40 89 97 60 89 
Glacier ----------------------- 25 63 22 48 72 63 72 67 93 38 94 98 62 94 
Saranac ---------------------- 13 42 6 12 60 42 16 17 52 9 18 30 6 13 
Tea m ------------------------- 10 35 8 18 58 45 27 32 68 14 26 52 13 28 
Weevlchek ------------------- 7 17 6 4 52 47 23 20 33 20 11 22 5 6 
Williamsburg --------------- 8 18 7 14 58 60 65 53 78 f}_u 70 77 45 52 

LSD (0.05) ------------------ NS 24 12 21 14 19 27 25 18 23 22 23 19 20 

1Seeded 5-8-70; broadcast plots 5 by 16 ft. 
~Less weed encroachment attributed to anthracnose and bacterial wilt resistance. 

1970-73 seasons; no irrigation in 1974. 

...... 
-:] 
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TABLE l:l.~ AI/ill(u ('OLl('I', lreeds, alld hay yield 0/ :trc atra/(a, its prececiing cycles, 
allel chcck ('ullil'urs, ('/arhsdlle, Jlel. I 

Hay yield pN 
acrt' inclucling 

Entry weeds at 1~-percent 
ll1oi~ture2 

1973 197·1 

/),'I'C('1t1 Perc!'l1/ Percellt /)('rc(,l1/ I'l'rc(,1l1 TOils TOils 
,\re, ;>'ISllpli 1-":\I1.IW·I.I ------..-------- ~O f,O H:3 :19 l~ G.n9 7.0(j 

W.,llpliF,t\n:1W:1 -------- ..------ ~;-) [,'))- !ll 3G li 7.56 7.70 
;>,ISllpliF,An:l,,":l ---,.------.._...... ,n 50 /i., ~~0 13 7.JG 6,99 

HUlTitlo _................ ----------------- ..... ------- ..- 5:1 ~l (,'),- li3 ~li 6.22 6.28 
t 'ItNO kcl' - ._---.... ---- ..--- ...----------------- GG 32 70 50 19 G"!~ GA5 
Kanla .. --"'- ................--_.....--------------------- 3li If, 39 GH 39 5.H2 6.~Hl 
,sar;\Il,H' ............ --- ...--- .... - ...._--..--_.........- ..------- _.)~rla :10 Ga ·15 G.70 G.51 
tfpdtn .......... '" ~--.........................""--- ... ---..,---_ .._---- q~5~ -I li7 39 ~·I 6.53 6.81 
\'(,1'l1al - ..- ..-------- ......-..------- ... ---...-------_.. 3:! ~O 55 50 32 6.~·1 5.92 
\\'Illlamsburg --_........,--_ ... _------_.....- ..----- (il·la 111 fi5 26 6..t8 G.09 

~- ~. -.----~~-~-......... -~-~....----'-,.- _. - ..---.-.-~~-~- ~~~-------

um 10.0:, I ------------------------------ I-I 13 19 1.1 15 0.6·1 

:~l.l.(kcl UI7l. 
~.1 h~lrvt.·sts IHor Vl',ll'. 


Ttn') st.·l·d lot h~ld ~W\'l·rt... (.-ha1<.'1(1 d,nncHW .uut W,lS ll( low qualit~·. 


TABLE }·L-Hay yield of a preceding cycle of Arc alfalfa, 

J/SHpo F-..In21F2, and clzec1~ culliuar:;, Wye Mills, Md. 1 


Yield per acre including weedsEntry Estimated 
at 12'percenl moisture weeds, 

1971 2 1972J 19733 Average 9-1·1-73 
- ..... ...,-="-- ..~ .• ~. 

TOilS TOilS '['O/IS TOilS Percell/ 
;>,ISllpGF-An2W:! -------------------- 7.16 7.36 G.60 7.0·1 21 

----------------------------- 6 ~?Chl'l'okcl' 7.10 .1- 5.72 6.51 -12 
Du Pu i ls ---------~----~--~-------------- 6.93 6..15 5.37 6.25 57 
Florida 6() ----------_ .. --..- -------- ---- 6.16 5.52 5.3·l 5.67 5·1 
~loapa ---------------------------- ..----- 5.2fi 5.12 ·Ll6 ·[,8·1 71 
Saranac -------..---------_.._------------ 6Al 6.36 5.76 6.18 57 
Team ----------------------------------- 6.74 6.30 5,72 6.25 ·t3 
Will iam~hu rg ------------------------- 6.54 6.:N 5.91 6.20 39 

LSD (0.05) ---------------------------- NS 0.48 0..17 19 

~Seedt.'d ~larch Ln70; severe anthracnose dnln~~~t,.~ occurred during late sunllner 1971. 
; () IUil:Vl'S.t.s • 

.. *1 h~Il"'·(·sts .. 
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[·\HLE 1f)./h,v \ Idel Of. \/'(' aI/alta wzd c/z('ch cultil',lrs II! 
Jlcll'y{mld..\prth ('atolwlI. {lw! \ 'il'{;illia' 

Yu'ld \1(,1' a('I'(' il\l:llL(i'il1~ w(·Z·ds .Il ~'Pt'l'('l'l1l n;;:;'is'C;;;:(:-
Entn \\,\:p :'Ililb. :\1<C- -Salisillu·\,. L\:.(,~- - \\':~'~a~'~-V;;-:--

18~~-:~'107Xt""1971T 'i\)7:i:i~197Ii-l\)7:l'1-~-1~i77 

1',"1'; I n/lS TOils TOils TOil:; TOils TOils 
-~ ~ ................. - ..._--- .........- , r -., 
,\n' l~;l - ~',1 1.; .... ~).19 ;-).:l~ ii.SO 7.0·1 

.w ....... __ .. "..... 'O' li -,)
.... ___('!wlnk,'" 1 li~ ";',Ill C,;!t; ·l.:W ,1.0;-, ;,.,1 ;, I-

I ;1.\l'I\'r .......-.-.--....-.... IIi";' Ii 71 ., ~H; I. ~:~ l.a~ 0.11 li.(i I 

............... -- ... - .... -.., .... 1 ~)ll
[rOil lilli' li71 :i.ll~ 

Saran;:u' - .. -""- .. --...... ~-"'- .. -- ... - .. 1 -",,,- 7,tH) G O:i 1.·12 ;l.llS ;,.~~l 7.2l1 
,!,,'l,1l1l .~ ~- ..........-........ ~- .... "' ..-..-.. -I tHi Ii, ,I~) l.O~ 1.1;\ :i.KI 7,1:1I .' . 
\'l'l'llill .- .... "" .................. " ............. 1 1\) (\7 1 ILll:l L:l7 Uitl :i.GO IUi·1
~ 

~\\'illlam~lll\r"l ........ ,.- .. ........... 1"~Ll (; 1 U :i.lll ;)~~~ 6.9:!. 

.---. -"-.,-.~--.~~--

LSD l tl 0"1 - .. --- .. - ........... - .. ~IS O,:,~ D.GO O.HO O.·IK 0,,[5 
. .. _.,. -""--.- ..---~-- . 

~S"t."I..tt "pnn)! lH-;~, 
I h,H\ l~~L, 
lh.,\,\,,,.,h. 

i;, h.u'\-I'..,t:-.. 

TABLE Hi.1iay YIeld or _t/'c allalla, a preceding cycle, JISI-lpBF-,AIl3W3, aile! 
cizecl? C/llt it'ars ill .YOI'll! Carolina 

Yield P£'I' aCl'e at 1.2-E(,~I~e.I:.t moistul'e 
Enlry l 'hi~\7t(lll, lpst n';j'H:i 1 oalisbury. lest A-2004 

I ~171 : 1~)72T- AVl'l'ag(' 19722 1973' Av('rag('- '197:f:-~ 
~----"'.---~--,-----,.-

'['Ol/S TOilS TOilS TOilS TOilS TOilS TOilS 

.\1'('. :'IlSllpli F \11 I \\. I -------------.-. ;;17 ;;.(il l.!G ·!AI ·1.71 fl.H2 5.26 
:'IJSllpliF ,\n;m.l---·-----------.. ;L:;:i li.O~ 1,;i3 ·UW ·1.32 ii.il 5.02 

,\ [loIl.le h1'(' --------------------------------. :l. 7:i ;).·19 a.9oS ·I..! I ·l.00 5At> .l. 7·[, 
,\ II..n l H' -----------------------------------

( 'h !'rol,. Pl' ---------------------------------

a·l;) 
a.90 

ii.l ii 
5~;)a 

3.G·I 
3.G7 

·l.OH 
1 fl'-' . . 01 3.2:1 ·1..10 3.82 

('otl, ---------.------.--------------------- :l.lHl ·L(i·1 2.t\5 3.53 
Flol'lda [lii --------••----.--------.------- ~.n7 3.~32 ·1.0·[ -1. 11 
SlII'll Ill\(' .------.--------,,------------.---- ·1.00 ·1.50 ·1.25 
Tl'i1 III •• - ---- ---- --- --- -- ---------- ------.-  :l.1Ii ·1.99 3,G3 ·1.03 ·1.0·1 .1.25 .1.1-1 
. [\'t11 po ----------- ----.----------------- -- :l.:l:i ·l.tlg 3.32 3.% 
\ \.PI'\'1(' llPk -----.------------------------- :lA8 ;). I 2 3 -'J.1 _ .L, 11 
\\'1111<lmsbu rg ---------------------------- :~.13 5.20 

. ,-----~-~- . ...-,.-. 

3.58 ,LIO 
- ......_- ---.-.----.......---~ . 

LSD lIUl;1) ------------.-.--------------- 0.25 0.·10 0.3·[ 0.30 0.83 

:S,·,·,I"II !l·lG·70; p!,lnh·d '";) dnll"d-I'OW nlots :!,:> bv 15 ft. 
~ , h,ll·\d.~st~. 
l:) h..lhtlstS. 

,S"I'<I",I ;'·18<: I; pi.lnt~d \I\:l drtikd·row plots :!,5 hv 16 ft. 
.... rlu" st.'t:d lilt h~Hl s~·\.. t.\r(' \,'Ihlkid d.lnhl~p ..ltltl was of low Qtwlilv. 
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TABLE 17.-Hay yield of a precedillg cycle 01' Arc altalta, MSHp6F-AIl2W2, 
and elWell culliuars, Raleigh, N. C. 

Yield per acre at 12-percent moisture 
Entry 'rest A-192 1 Test A-18S' 

1970" 1971,1 1972'\ 1973" Average 19704 19714 19724 Average
-- ---.---~-~---------------------'---------------=--

TOils TOils TOils TOils TOils TOilS TOilS TOilS TOilS 

i\ISHp6 F'An2W2 ------------------- 2.91 6.09 5.88 5.32 5.05 7.19 7.31 8.62 7.71 
A pa lac h el' --------------------------- 2.61 5.88 6.18 5.35 5.00 6A5 5.53 6A4 6.14 
A tla tl tic ------------------.---------- 6.25 6.03 7.19 6A9 
BonanJla ------------------------------ 2.59 5.23 ·L86 4.2·[ 4.23 
ehl'rokl'l' -----------------------------  2.71 6.08 5.8·[ 5.00 4.91 5045 'L93 6.53 5.64 
Du Pu i Ls -----------------------------  2.36 5.54 5.78 5.22 4.72 
Florida (j 6 --------------------------- 2.65 5.55 5.61 5.13 ,1.7·1 
i\loa pa --.-------------.---...----------- 2.18 4.9·1 ·1.88 4.60 4.15 
Sara nac ------------------------------ 2.35 5.32 5.28 4.85 .1045 5.96 5048 6.77 6.07 
Team --------------------------------- 2.68 5.98 5.GO 5.15 4.83 7.08 6.97 8.33 7A6 
Weev Ichl'k ----------------------------  2.30 5A7 5.68 ·L93 ·1.60 5.84 5.56 6.94 6.1l 
Wi 11 ia illS lHI rg ------------------------ 2.49 5..15 5.3,1 4.77 4.51 

LSD l 0.05) -------------------------- 0..10 0.57 0.73 0.65 1.00 0.80 1.04 

~Sl.~ded .1-!l-70; broadcast plots. 
~ 3 han.'t,"sL"i. 
:, 5 h~lrvl·Sts. 

-I h.llvesL,. 
'S~eded !)-17-(l!l; planted in 3 drilled-row plots 2.5 bl' 10 ft. 

TABLE lB.-Hay yield 01' a preceding cycle of Arc alfalfa, 

MSHp6P-An2W2, and check cultiuars, Blacllsburg, Va. I 


Yield per acre at 12-percent moisture
Entry 

1971 1972 1973 Average 

'rOnS 'rons 'rOilS TOilS 
MSHp6F-An2W2 ---------------------- 5.82 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 5.57 
Weevlchek ------------------------------ 5.60 5.73 4.94 5.42 
Williamsburg -------------..----_..------- 5.93 6.10 4.74 5.59 

LSD (0.05) ----------------------------- 0.40 0.58 0.58 

I Seeded 4-9-70; a harvests per year. 
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'L\ilLE Hl.~l1ay .\l£'ld of .\rc allal(a {lmt c/zech Clllli(,Clrs 

ill \ 'ilgillill 

l../J per piut Lh pCI' plot TOilS PCI- tlcre 
,\IT ------------------------------------- :UJ.l 11A·I 5.91 
Du Pu i t1> ------------------------------- :Ull 3.00 
IIIaei ('\' ------ -------------------------- 3.~5 
Sari.lll(l(~ -------------------------------.. :Ull ·[.70 11Al 
"I't't\ 111 - ...--.......--..---........--.. "" .. ..  ...---- ..  ..  ;'.3H 11.(}·1 
\.prna I ----------------.---------------- 11.lli 5~5t' 
\\" l'Py!l'I1P k ----------..-----..-------- 5.GG 
\\' i II ta tn$b1I l'l: ------------.• ---------. 5.03 

L~D (0.0 ~,) ------•.--.----.-.---..--- 0.5:1 0.911 NS 

~::;pl'tlt'd "J .. !!l)-7~; plots, sinf,!il' L5-ft 1"0\\"$ S1Mccd 3 fl.l}hlrt: 3 h.uvt.'sts per YCO.lI. 
·X,·,·,h·(\ .I-lll·-;;L pints" 1,,· 15 ft;.1 hMn·sis. 

TABLE 20.-Hay yield 0/ .·\/'c al/'al!,a anti checl? cllllimrs. 
fiall(}('el'l,il/e. Pa. I 

Yield per acre at 12-percent moisture• Entry 
19732 19743 

TOilS TOilS 

"\l'l' ..--. -- --..---- -----.----.-------------•••--••-.-.-- 2.79 7.~5 
Bu f1'al 0 ••---••••• --...--...- ..-.-.-------...---..----- 2.3·1 G.OG 
lroq Ull i~ ----------------------------------------------- 2.GO G.56 
S,lr~\ tli.tl' -------------... --------------------------------- 0- 3.10 G.57 
T,'am ----------.---------------------------------------- 2..19 7.19 
\ r p('vil'h l'k ------------------------------------------- 2.7·1 7.00 

LSD \ 0.011 l -------------------------------------------- 0..10 0.75 

:S""c!"d sprlll~ U173. 
~ :!. ihU"\i listS. 

·1 h.lr",·sts. 

TABLE 21.-Ha)' yield 0/ Arc altal/a alld cheel? cllitivars ill New "irorh alld Pennsylvania 1 

.~.. "---" ----..-----------:-:c:--:-c:-------:--::-::------:--~:__--------
Yield pel' acre at 12'percenl moisture 

Ithaca. N.Y. Pennsylvania
Entry 

Helfer field Snyder field Landisville Rock Springs 
1973 1974 1973 1974 1973 1974 1973 1974-_ ..__....

-"---~--~-
TOilS T()lls TOilS TOilS TOilS TOilS TOilS TOilS 

An' -_.... ----------------------------------- ·l.50 5.17 5.H ,1.80 4.28 3.8G 4.21 4.35 
Giat'it'!' -----_ ..------------------------------ 4,G8 5.58 5.60 4.93 3.58 3.44 4.05 3.99 
Irll q \I oi:; ..--.------------------------------ ·1.GG 5.50 5,48 4.G5 3.62 3.32 4.G2 4.27 
Sarnnat' ---.. - ... _----------------------- ...----- 4.71 5.62 5.50 ,L81 3..17 3.25 4.G8 4.22 
'l'ell l\1 -------------_.----------------------- 4..10 4.82 4.92 ,LGG 3.99 3AG 4.58 4.52 
Vemal - .._-... -_.....------------------------...--- 4.GO 5.16 ·L90 4.44 4.03 3.21 4.59 4.66~ 

-"~--,,.......~--.-¥ 


LSD (0.051 ------------------------ ..- ... ---- 0.34 0..18 DAD 0.28 0.58 0.24 0.'12 0.33 
- ~. "~,~----..~~-...~-~-... 

I sc,'(I.. d 1illf111>: 1972~ 3 h~u:'Vcsts per y~tlf. 
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TABLr~ '22.-Hay yield 0/ Arc (,l{alla and elWell cultiuars in Kansas and Ohio 

-~~~-.--. -~~.-~.-----.----------.--~.~- ..---:------------------
Yield pel' acre at 12-percent moisture 

Entry Nlanhattan, Kans. 
Seeded 4·24·7 2 Se~-;dc-e-;d-'-:-\·-:-1-;:7""·7'3 

Wooster, Ohio, 
seeded 4·20·73 

1972' 1973 2 1973 1 1974'! 1973' 197<\2 

TOils TOils TOILS '/'0 liS TOils '/'0 liS 

Are -.----------------------------------- 7.17 1l.17 7.55 9.7<\ 2.98 5.2·1 
Aga t(' ----------------------------------- 6.92 8.26 
1311 tTalo ------------------------------- 7.19 9.60 
(~h['\'o k l'l' ------------------------ ---- 7.74 9.88 
(:ody ----------------------------------- 7.15 9.26 
[)a wso II D(T 7 2 -------------------- 7.26 8.01 
<.; lae il'r -------------------------------- 6A8 9.97 2.98 5.17 
Kan.w KCC 72 ---------------------- 7.42 9.74 
La h0 n ta n --------------------.------- 6.(H 9.39 
I{a Ills,'y ------------------------------. 6.68 9..10 
Stlra 11tll" ------------..------------------- 7.20 8.90 2.73 4.90 
Tpil m ---------------------------------- 6. 7~~ 10.3<1 7.78 9.68 2.70 5.38 
V l'rnal -------------------------------- 6.58 10.08 7.1'~ 9.25 2.50 4.57 

LS D (0.05) ----------------------.---- OA3 0.64 0.50 0.59 NS NS 

~ :.1 h.u·Vl'sL,. 
-., h.H.....·(.\Sts~ 

TABLE 23.-Hay yield ol Arc allalla and chech clllliuars in Olliahoma 

-~.----.-.~---------------.----------------

Yield per acre at 12'percenl moisture 
Entry Chickasha Mangum, Muskogee, Stillwater Tipton 

197<\' 197<\'2 1974 3 197<14 1974' 19746 1973 7 197<!1l 

'/'()Il.~ TO/1s TO/1s TOils TOils TOils TOils TOils 
Are ·1.51 0.94 '1.88 3.02 2.18 2.48 3.85 3.84 
Aga te --------------.--------..----- 2.18 
Cody ----..--------..-.-------....--- .1. 70 4.'L9 2.64 3.39 3.53 
Da wso 11 -----..-----------.-----  <1.25 4,48 2.57 1.99 2A9 
U lac icr -----.-.--------------.-------. .8·\ 
Ka 11za -------.---..------.--------.-. 4.52 4,42 1.9'1 2.49 3.36 3.64 
Laho I1la n ---..--.---------.-------- 4.78 5.35 
Ramsey ---..-----------------------. 2.02 
Sarunae -----------.-------------.--- .93 2.73 1.93 2.31 
'rcam .--------------.--.-.--------.-. 3.91 .86 4.34 2.53 2.13 3.31 3.74 
Vernal --..---------------.--------- .93 2.85 2.11 2.12 
Vic Loria --------------------...---.. <LOS 4.35 2.34 
\Vashoe .---------------------------- 3.93 5.36 2.33 

LS D (0.0 fi ) ------------------------- NS NS NS OA5 NS 0.30 NS NS 

~Set!dt!d 9-12-73;.1 harvcsl.s. 
;Sl'Cdl'd 4--113-7'1; 2 harvt.·sts. 
~S~cded !)-20-73: fl harvests. 
~Secdcd IO-f>-73: 2 harvests. 
() Seeded f)..!)-7 3; 2 harvt~sts. 
~Secded 5-10-73: 2 harvesl.s. 
~Secded 3-27-73: 3 harvests. 

Seeded 3-27-73:" harvl'sl.s. 

• 

• 

t

.. 

·4 

" 
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TABLE 2·L-i:lay yield of Arc alfalfa and chech cultiuars in Nebrasha 

Yield per acre aL 12-percenl moislure 

Enlry Concord, Mead ScoUs Bluff, 
197 '1 4 

1974 1 

--~---"-' -.~.---- ~-.----~------------------------------------
TolZS ~"OIZS TolZs TolZs TolZS 

7.70 7.77 8.81 6.70A IT -----.--------------------------------------  6.16 
8.42Agtt t (' ------------------------------------------

7048 7..19 8.00 7.23Dtt wso n DCC 72 ---------------------------- 5.6G 
7.19 7.2GG Itte ier ----------------------------------------

Knnl.lI KCl' 72 ----------------------------- 7.19 7.76 
7.89Rn illSI'Y .-.------------------------------------ 

7.817.37 7.99 7 .. 90Stl t"tt 11 ttl' - -------------------------------------- 5.61 
'I'cam ----------------------------------------- 7..15 7.38 

7.G5 7.6<\ 7.98\' l'rnnl ------------------------------------------ 5.79 

LS D (0.0;)) ---------------------------------- NS 0.44 0.53 0.77 1.00 

~S""'\C<l'I-l7-7:l;:l hill'v,'sts. 
;SPl.dNI 4-17 ..7'!.;.' h.:trvesLs. 

S,'('dt,tt 1~·27 ..7 :3;·t h.lrVc.~sts. 
"S"N\l't1 7-l6-7:1; 3 harvests. 

TABLE 25.-Spring uigor based on plant height of Arc al{alfa, its preceding cycles, and check cultiuars 
in broadcast tests in Maryland and North Carolina 

Planl height 
Beltsville, Md. 

---..-----.-~-------. -------------------------------------------

Entry Nonirrigatcd 
·b-30-71 5-·b-72 

Irrigated 
4-30-71 5-'b-72 

Clarksville, Md., 
5-11-72 

Raleigh, N.C., test A-188 
4-9-70 4·20-70 5-4-72 

em CI11 em em em em em em 
Arc. MSHpl3 {<'-An.\ W4 I ------------ 

MSI'lpG F·An3W3 ------------ 
i\ISHp6 F-An2W 2 -------------

A palaehee ----------------------------
AtlanLie --------------------------------
Cherokee ----------------------------

36 
32 

31 

·b4 
.u 

34 

37 
36 

32 

38 
39 

33 

35 
38 
37 

31 

24 
24 
20 
20 

33 
31 
29 
29 

48 
39 
38 
39 

DuPu i ls -------------------------------  30 34 34 33 

G I a e ie r ---------------------------------
Sara nae -------------------------------
Tea III -----------------------------------

Wee vi che k ---------------------------

25 
30 
33 
26 

29 
37 
37 
32 

33 
33 
37 
29 

33 
35 
36 
34 

35 
33 
35 

23 
25 
22 

33 
36 
33 

40 
45 
40 

Wi II ia illSburg 32 36 31 33 32 

LS D (o.05) <1 ·1 <1 <1 3 2 4 4 

I 'rhis $('ed 11,11. had se\'l!rt.~ ehalcitl darnug(" and was of lo\\-? quality . 
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TABLE ~W.--lieco(lel·Y based on plant height, approxilllately 18 days aFter cutting, oj" a preceding 
cycle oj".·lre alfalfa, JISHp6'F'-.\n:2W2, and chec/l L'ultiuars ill j"ield test .A-iSS, Raleigh, N.C.l 

Plant hpighl
Enlry 

1972 
t) Q- ..l ~ ... ,1 (j·G 7-13 H-H 9-')') 

Cm ('Ill ('m ('Ill ('II! ('Ill ('Ill ('Ill ('/11. C'1Il)'ISllpli F·t\Il~W~ ------------- ------ ~9.11 ~0.a 55.3 ·17.0 2·1.3 .1·1.8 S3.5 GO.S 39.7 37.5Apalul'hp(' ----- -- ... -------- .. _... -- ------- ;lO.t-\ ~9.5 59.2 ·15.2 2·1.7 ·1 ~~5 5') ') 62.2 -13.7 39.7t -a .....Allanli(' --------------------_ .....-------- 2lLO 26.3 5·1.7 ·[8.2 2·\. 2 ·13.8 51.0 58.0 ·11.2 3G.a( 'llPl"okpp -... _-------------------------- :~8.3 ~6.0 53.8 ,I 1.3 21.3 ·13.2 51.7 58.8 ·12.7 38.3tSUt'alHlc ---- ... - .. -------------------_.... --- I) I) ,....3l.0 28.3 50.5 4;L" --./ 4~.1 ·[9.3 55.5 43.0 39.0'1'etlltl ....-- ... ------- ----------------- ------ ~)".... ~)29.3 ..... 1 ...... 5H.3 . I~1.-<) 22.2 ·1a.2 50.0 54.2 40.0 35.7 
.. q .W('l'\'lchl'k .. ---- ---- -------------..----- 20.5 C),) <-2·1.S lJu./ .12.8 -.. ..... 1 ,13.8 47.8 57.5 40.3 39.0 

--.~- -.--~.--••• - --. -.- •• ~--->--- ---- •.-- --~~-

LSD lO. 0,11 ---------- ..... --------- ----- 3.·1 1.0 5.li ·l.a 
~~-

3.0 ·La 5.2 5.S 3.2 ·L2 

I S ""(\"I[ B-l7-IHI; pianll'Ci in a (\rilll'd-row plots 2.5 b\' 10 ft. 

TABLE 27.-Colllparatiue matllrity oj' preceding cycles oj" Arc 
allalra. MSHp6'F-An3W3 and MSHp6F-An2W2, and 
check cllltiuars as determined by blool11, Beltsuille, Md. 

--.~..----~--------------.,..--------

Estimatecl bloomEntry 
6-28-71 6-2-72 7-10-72 

P('rcellt Percellt Perce!!t 
~ISllpG F- An3W3 ------------------______ 5 ·1 25 
i\ IS H p6 F-A n 2 W 2 ------------------------ 2 2 23 
Chero ket' ------------------------------____ 5 2 30
Dll Pu i ts -------------------------___ . _._____ 13 6 63
Glat' i ~'r ---------.----------------___________ 10 5 67 
S:ll'il tlne --------..,-------------------________ 7 3 40
'['cam ------------.------------- _____________ 5 7 53
Wet'vl c h e k ---------------------------______ 5 1 53 
\Viii ia illS b II rg ----------------------------- 5 2 43 
LI:>D (0.05) --------------------------_____ 5 2 15 
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TABLE 28.-F'all growth based 011 vigor and height of ilre al(alra, its prec(!cling cycl(!s. and c/!ech cl/fUm]"s in 

JJar.viand, North Carolina, Clnd VirginiCi 


~ 
01 



---

l-v TABLE 29.-Persistence based 011 stand of Arc alfalfa. its preceding cycles, and checl? cultiuars after anthracnose 0) 

and bacterial wilt epipi1ytotics in Jiaryland, Pel1l1syleania, and Firginia 

Entry 

Arc, IvlSHp6F-An4 W4 -----------------
MSHp6F-An3W3 -----------------
MSHp6 F-An 2W2 ------------------

Cherokee ---------------------------------
Du Pu i ts -----------------------.-----------
oIa c ie r -------------------------------------
Saranac -----------------------------------
Team --------------------------------------
Vernal ------------------------------------
\Viii iamsbu rg ----------------------- .-----

LSD (0.05) .-----------------------------

1
'2Seeded 5·8-70. 

3 Seeded 4-15·7l. 


Seeded 4-5·72. 


:~::~:~ ~~~~~.1972 . 

Plants per 0.1 m 2 

.----.~.-.~-~.---~.-..- - .. 

Beltsville, Md. 
Nonirrigated,' [rrigaled, Clarksville, l\ld., 

8-24-73 1 8-24-73 1 8-16-72 2 

Xumber .\'umber Xumber 
6.5 

4.7 4.3 
3.7 ·1.4 
2.7 2.2 5.0 

.9 1.3 

.9 1.2 
2.1 2.5 4.9 
2.7 3.3 5.0 

1.9 2.0 ·1.3 
.. 

1.6 1A 1.4 

Wye Mills. l\ld., 
8-3-73 3 

_\'umbe" 
6.9 

5.1 
·1.6 
6.f ~ 

5.9 

~~~ .-~-.----

loG 

Plants per ft '2 

Landisville, Pa., Blacksburg, Va., 
10.7,14 10·5-73~ 

SumiJer .\'umber 
4,4 

·1.3 
3.3 
2.4 

3.0 
3.0 3.5 
3.5 ')_.0 
3.3 

·1.2 
---.-~~.- ...........--- .. ".
-~-,--.---.---.--'---.--~.-

0.9 1.2 

... ... 
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TABLE 30.-Persistence based on statui of Arc alfalfa, its preceding cycles, anci ch(!cll culll1'ar,<; 111 

Entry 

ATr ,iVI Slip6 F -An 4 W.\ -----------------
MSIlp6 F-An3W3 -----------------
l\ISHp6 F-An2W2 -----------------
1\18 Hp6 F ----------------------------

Bu fralo -----------------------------------
Cherok Pl' --------------------------------- 

Ou Pu i ts --------------------.-------.-------
G I a eier -----------------------------------
I ro quois ---- --------------------------------
Kanza -------------------------------------
Saranae -----------------------------------
Tea m -------------------------------------
Vernal --------------------------------------
Wil Iiamsburg -----------------------------

LSD (0.05) -------------------------------

I
2Seeded 1970. 

3Secded 1972. 

• Seeded 1971. 

JJarylanci and Pel1llsy!t'al1w 

--~- - iie1tsviH~: 'Mer-" 
Visual ('stimatel) of sland .. .,.,.. .. ..._ ........ \yyp-!ilms:-:\'19~.~_ 

Noni;rTg;led,~-TITigaled:----~,.--- Clarksville, l\ld., 
6-3·7·\1 6-3·7·\1 11·1-73 z 5.17-7,1 1 11 .. \.73 1 11-2.732 

-'~(."''''----"" " ---' ......-,....,...,.,..,~~ .. ~.,.~+"~.+~ 

P(,l'celli IJercell/ Percellt Percent Per('(,llt Percellt 
H6 96 99 

82 83 76 
H7 78 72 6G 

68 
·16 

fiO ·\0 3·\ 55 ·\H 71 
]3 19 29 

3 8 22 1),\ 

GG 
5·1 

56 67 26 .1] 26 59 
38 57 5] 7a 20 7·\ 

26 51 Gil 
25 30 51 52 ·\5 6() 

",","""",r"',_"---+-~_~ 

16 18 19 13 ]9 I·) 

-="''1ii1dfsville. Pa,:._ 

10.9.72 1 8.22782 

Perc('lli Percell I 
~')
1

7a 

6:3 
2] 

33 
3·1 

Hi) a3 
63 ·1 fi 

28 
(13 

__ .....,....,........<4....,.__". ____=.____
~ 

20 20 
-~.--~ .."-~ 

l-..:J 
-.J 



TABLE 3L~Persislen('e based on stand or Arc alfalfa, a prec'C'c/ing cyde, JlSJlp6P-..\n2H'2. owl cjz(,c/( cllltll'arS in Lv 
en 

SOI'II! Carolina and \'I/:qlnlU 

Visual l'1>timateh ol stand 

Entry -~~('iayt()n, N.C'.,----Ual('igh,-1r("\,-- sll1i;hu'r\:,-~(~~----=B)~C:k"J;u;£.: ..'\-\~a;s~;:-Va,:-Or;mg;;: V11: 


103.73 1 12.73 2 9'G'731 1·1 (i. 7G'l iH271f 9":;·7:~4 H·2~J·7:~4 927·71' 

1'1'/'('1'111 /'I'I,(,!'1l1 PI'l'el'lll /'(']"('1'11 t Pcn'I'1I1 l'erCI'IlI Pl'rn'1I1 .'1(WIII'{" 

Arl'. i\ISJlprW,\n:j \V·l-··---·-··_·····-· H2 	 ';':J ,,!) ~;J f,x 1 0 
:\.ISllpflF·,An2W2 --..--....-....... (ifi (h 

A palaeh1'1' ...--.--..---...-----....-------- ·19 :l7 71 t. 

Allan t j,' •• --...-.---....--.-.----.--------.. G:l :H) 
Ch ('1'0 k l'P -----.......--....---..-----.-..-- )~ :17 .,- 21 ii'"C·) 	 " .) :l~) 

(:orl y -------......-.----.-.........--------- 51 
DIl Puits -.--.---...--..---------...--------- 10 21 I, 
Gla (' i ('r ...-----•••••-----.-.-------.----.---	 :l:l Ii';' I:; 

r j ['~
}Saranae --....---------------...------------	 :32 11 5ii iiI l- It 1M 

X') 	 ;~ :; 
,) " 

Tea m -.----.-----------.---...--.----------- 5K 50 :12 r>i 2;') '- Ix 
Vernal -----.--.-------------- -------------. 	 7:1 !JI ~,o _.l 

\Vil Iiamshu rg -----••• -.----.-------..--.- na 	 11 ~:! 7n ~,~ 

LSI) (O.O!)) --•• ------------..--...------.. 18 22 17 17 22 11 1(j 1 2 
,~ ..~-.".,.~.~--.~ 

1
2Sp{'ded 1970. 
3Sc('ded 1969. 

~~::~~;~ ~ ;;~: 
;;Se."h·d 19n. 


1 "' gr!'atl'st and 9 \('ast sU\nd. 


TABLE 32.-Arc alfalfa se(!d yield pel' acre with seL'(!1YI1 culluml practices at 

Agriculture Research and Exlellsion ('(,Iller, Prosser, Wash. 1 


Plantillf{ llH'thod --,._,,- WI'B ilT~tl'd 
1971 z - '1-972 ..._ H)73 

Sparinglj' inigatl'd '. 
1!571~- 1~)7~--'-1'97:f 

I./J I. Ii Lb Lh /.h /,h 

Rows Secdl'd at 1 Ib pel" acre ------------------------- IRO l,Ol[i l,O:la 202 1,127 1,020 
Plants spaced 

1 fl --------------------------------------------------- ·148 988 1,IOG 152 I,05a \)01 
2 n. --------------------------------------------------- 431 .1,0:31 I,02H ·IIG 1.1H() ].02:3 
4 I't --------------------------------------------------- 356 1,021 928 ·112 1.130 9:Hl 

A v('rage ------------------------------------------- 354 1,011 1,023 37H ] ,HI 971 

1 S"NI{'(I 5.13.71 in :JG-in rows. 
~S"Cdlinl: year prodm·tion. 
• Irrigatl'd half as many tim"s:lS wl'lI-inignt{'(1 plots (about "v~r~' ·1 wl','l,s in till' growing 5(·asnn) . 

.... 





