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X x x Manual of Japaneme Flowsring Cherries . . . . + . . . B3-84 Cicer milkvetch (Astragmlus cicer L,), an Buropean-Asiatic species,

) 1s 2isiributed from the Cancesus Mountains 'through southern Europe to

; Spain, It is a long-lived persnnial foregs legume thet spreads by rhizo~ '
mes, It was introduced into the Uaited States in the mid 1920's and wes
dimtritated v'dely in . the Great Plains wnd Western States from 1929 tc
1935, The species has poteatial in both irrigated and drylacd plantings
in thess arsas, A.though ocicer milkvetch 1s not asz drought tolerant as
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Caifalfe (Mugb ‘sativa I..‘). 1t 15 ane of the most promising forage

legumes for arsas in the centrs® and porthern Great FPlains that
reoceive mors than 400 ma of precipitation annually,.

- Closr midkvetoh 1s mors of a grazing epecies than a hay species,
and yields about 75 to 8o % as much as slfalfa when hervested for hay
under irrigation, Most of the regrowth is initiated from axillary
buds. Generally, highest yields are obtained under a three harvest
regime, Whan harvested nine times annually in e simulsted grazing
atudy, the yield of cicer milkvetch compared favorably with alfalfa,
most entries of birdsfoot trefoil (Lotus corniculatus L,), and most
entries of crownvetch (Coronilla veria i.), It ylelds considerably
more forage, but is lesa persistent than white clover (Zfrifolium
repens L.) under fregquent clipping,

Porage quality as measured by crude protein percentege, in vitro
dry matter digestibility, and cell wall constituents has been similar
to that of the mors commonly grown rorégo legumes, No case of bloat
has bean reported from livestock grazing cicer milkvetch. Yt does
not contein toxic levels of nitro compounds, tenninm, oxalates,
alkaloids, or seleaium,

In North America, there was relatively 1ittle intereat in cicer
milkvetch until the 196c's, The increased interest was accompanied by

the release of two cultivars: *Lutana'® in the United States and 'Oxley*

in Canada, However, relatively poor seedling vigor and subsequent
stand establishment restricted the usage of the epecles, 'Monarch',
a new cultivar that was developed in the Unilted Stateam, bag mubstan-
tially better seedling vigor than the other two cultivars; hence, it
has better stand sstablishnent charecteristics,

MATERIALS AND METHODS

Iz 1973 the cultivars Lutana and Oxley and five experimerital 1i-
nes of cicer milkvetch were established on the Agronomy Research
Center, Colorado State Univeraity, Fort Colline, Colorado, Planting
rate was 1o kg of scarified seeds per ha, It is very important to
Plant scarified seed bacause the hard seed coat prevents the imbibi-
tion of water necessary for the injtiation of germination, Alse, the
sead was inoculaied with Rhtzobium gp, The five experimental lineg
were gelected for high seed weight, or mature plent vigor, or both. The
g0l was clamsified asx aridic Argiustoll. Soll tests indicated that
fertility levels were matiafactory for forage legume production,

The experimental deéign was A randomized complete block with
" four replications, The nursery was irrigated three times in 1974 and

-7

twlce in 1975 and 1976 with sbout 12 cnm of water per application,
Ploty were 1.5 x 6.7 m with a row spacing of 3o cm., Plote wers cut
to a ptubble height of about 7.5 cm and total yield of forage deter-
mined for an sream 0,9 x 6.1 m in size. The plots were harvested four

- times im 1974 and thres times in 1975 and 1976, Purage ylelds wers

calculeted on an oven~dry weight basis, Green forage of cicer
mil*.retch containa about 4 percentage points more watsr than that of
most fon.so legumes, '

In 1981 the cultivars Lutana, Oxley, and Noparch and eight ex-
perimental lines were esteblished on the Agronomy Research Center.
411 procedures including the experimental design were similar to
those described previocusly.

RESULYS AND CONCLUSIONS

Cultivars and experimental lines differed significantly in fo-
rage yield in each of 3} years (Table 1), Almo, year of production
influenceéd forage yleld, b

Tab,1,

Porage yislda of two cultivars of five axparimental lines
of Astragelus cicer for three harvest years. ?ort COIIlna,

. Colorado.
Harvest Production lt/l'a =
year { crun-dry basin)
1974 1975 1976 % 4
Entry (v - (2) R ) '
WU W 2N Wi EEPE NN T-EAR
Lutana . 9.6 4.0 15.9 . 13.1
Oxley ‘ 8.8 1.5 4.8 117
1 le.l 119 16.0 1133
2 lc.0 L 13-6 . 17.’ 13.8 .
3 9.7 14,5 17.4 13.8
4 ' 10.5 13,6 17.6 13.9
5 _ 9.9 4.1 16.0 13.3
L.5.D, 0.7 1.2 2.0 113.27

The ecomparative low yields in 1974 can be atrributed, in part, to
narvest schedule because four harvests were taken in 1974 while

three were taken in 1975 and 1976, Cool spring temperatures parti
cularly during the month of May retard the initiation of spring growth
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and reduce yields, High suzmer temperatures can reducs growth alseo,

The environmental oonditions in 1361 were .x_ecllcnt for growth ) )
snd establishient of cicer milkvetch as evicdenced by the high forage
yielde (Tabdle 2). The 4ifferemces among mt;lu in Table 1 and 2 . IYARS AND AL oF A PROMISING = 1e
puggest that 1t is possidle teo hrl_od'folf inproved forage yisld, :]EM. :T mu.!ms CICER 1, PORA GUME
o Tab,2,

Porage 7te1d of three oultivars and etaht ox I1. RESRARCH RECARDING THE SELECTION AXD BREEDING OP CICER

perimental :
linea of dstragalus cicer during the year of sstablishment MILEVETCR IN PORT COLLINS (U,S.A.) (BIBLIOGRAPHY)
L(_.E;_Em:'or , Colarado 1981) _

Tty B (ovla-i';;hballl) Abatract:

- . Cultivars and experimertal lines of a promising forage legume -
Luteana : . . €.46 Astragaius cicer L. II. Research regarding the selection and
oxley ' S5.02 hreeding of cicer milkvetch in Port Collins (U,S,A,) (Biblio-
Yonarch ' 6.08 o graphy). Not,.bot, hort,agrojot., Cluj., IIry 2-11 ,Research car~
1 {selected for sesdling vigor) 6,88 ‘ ried out by C,E.TGWSEND, Port Collfns,USA, on cicer milkvetch
2 {selscted for seedling vigor) o 7.38 (Astragelus cicer L,) resulted conaiderable new knowledge in the
3 {selected for seedling vigor} 7.3 : following topics: agronomic character, phenotypical diversity,
4 (swdlatted for mturs plant viger) ' T.26 . and economic importance (1976, 1981b); cultivars and germplasm
5 (selacted for inftistion of spriag 6,39 resources (79 a,d,s, 8o b); flowering {photoperiodical) beha-

. growth) Ly : i vior and vernaliestion (73, 8oa, Blc), compatibility and polli-
¢ %mtmmt -3 nation (71b, 72a); physiclogy of germination (72b, ¢, 78b);
7 {(selected for ssedling vigoer) S 7.11 . evaluation of productivity in different cutting reg;nes and
8 C-9 germplasa ‘ml » o 7.33 geographical conditiona (74b, 75c, 78e); - selection and bree-
LAB, . ‘ 0. 87 ‘ ding techniques (75a, 76a, T7a, 8la, 82a,b); seedling smergen-

ce, seedling vigour and stand establishment (72b, c,4, T4a,

78b, T9b, f, Bld, 82a); seed characters, seed production and
bandling (71s, T2, 79b); vegetative growth and vigour for the
crop (73, 750} respectively, These results deserve attenticTron
both theoretical and applied botanispts, interested in {micr.) _
svolution, taxonomy, cytology, genetics, ecozncaic and applied
botany,

- Although mnch remaing to be lestred about the culture and manage-
ment of vircer milkvetck, the prospects are promising that 1t will
becoms an importiunt forege legume,

Key words: . Agptruiulus cicer, biology, selection, breeding,
forage legumes,

Addresg: C.E,POWNSEND, Res,Genet., Crops Hesearch Lab, , Port
Cellins, Colorado Bo523, U.S.4.




1e

In order to expicre the potentialities of cicer milkwetch
(Antragalups cicer L.) for forags producticn, research carried out in
Port Collins (USA) by C,E,TOWNSEFD, importent results were accumula-
ted for the better understanding of the blology of this speciea, The
publications arranged in a chronologicel sequence are as follows:

TOWKSEND C.X,, 1970, FPhenotypic diversity for agronomic charecters
in Astragslus cicer L, Crop Sci., 101691-692, -

- 1971(, Association among characters related to gesd production
in Astragelus ¢icer, Crop Sci.lliloT-308,

= 1971b, Self-compatibility studies with Astragalup cicsr L, Crop
Sel, 11:1769-TTe,

- 1972a, Comparison of 31 and open-pollination progenies of Astra-
gains c! ver L. for certain agronomic charactera, Crop Sci, 12:793-
795. .

- 1972h, Influence of seed gize and depth of planting on seedling
emargence of two milkvetch species., Agrea,J.64:627-630,

- NCGIWNNIES W,J,, 1972¢, Mechanical sacrification of cicer milkvetch
(Agtragaiug oicer L,) seed, Crop Sei. 121392-3%4.

-~ MCGIENIES W.J,., 19724, Estadlishment of nine forage legumes in
central Great Plains, Agron, J, 64:699-To2,

- NCGINNIES W.J., 1972s, Temperaturs requirements for seed geramina~
tion of several tm-ng. legumes, Agron. J. 641B809-812,

- NCGIBNIRS ¥.J., 1973, Pactors influencing 'ngotatiu growth and
flowering in Agtragalus cicer L, Crop Sci,

= 1974a,3election for seedling vigor in cicer milkvetch, Agron,
J. 661241-245,

- 1974b,Productivity of saveral persnnial forage legumes under
irrigation and frequent cutting., Colorado State Univ., Exp, Sia,
Bul,562-8, 6 p.

-1975a,0eneral and specific combining ability for seversl agrono-
mic traits in diallel cross progenies of cicer milkveteh, Crop Sci.
15:341-343,
~ ACKERMAN ¥.D., 1975b, Variability for wigor, height, and flowe-
ring in irtroductions of cicer milkvetch. Can. J. Plant Sei,
55:843-845,

- HIRLZ G.0., ACKERMAN W.,D, and E,R REMMENCA, 1975c, Bvaluation of
forage legumes for rangelands of the central Great Plains.Colorado
State Univ.Exp.Sta,Gen,3er,.942, lo p,

1t

- 1976, Combining sbility for seedling dry weight and forage yleld
in cicer milkvetch, Crop Sci. 16:480-482,
~ 1977, Germination of cicer milkvetch seed as affected by year
of production, Crop Sei, 17:509~912,
~ 1977a, Recurrent selsction for high seed weight in cicer
milkvetch, Crop Sci.17:473-476, ‘

- WILSOX A,M.,1978b, Seedling growth of clicer milkvetch in controle
led environmenta, Crop Sci, 18:662-666,

- 19792, Reglmtration of C-4 and C~5 cicer milkvetch germplasm,
Crop Sci. 151298,
~ 1979b, Asgociationa among sesd weighi, meedling emergence, and
planting der'k in cicer milkvetch. Agron. J. Tl:4lo-414,

- 1979¢, Breeding cicer milkvetch for improved seedling emergence,
Crop Sci., 19:613-616,
~ 19794, Reglstration of C-9 cicer milkvetch germplasm. Crop Sci.
191934, - -

- HINZP 0.0., 1979, Regiatration of C-7 and C-8 cicer milkvetch
germplasm, Crop Sci, 191934, .

- REMMENGA E.E,, DEWALD 0.L,, DITTERLINE R.L., MELTON B,A. and
SMOLIAK 8,, 1979f, Evaluation of ameedling emergence in cicer
milkvetch by linear regreagsion, Crop Sci, 19:694-697,
= 1980a, Flowering characteristices of cicer milkvetch clones and
their polycross progenies, Crop Sci.20:479-483,

- 19Bob, Registration of Monarch cicer milkveteh. Crop Secl.
20t6T0~671.

- 198l1a, Bteedl.ng eicer milkvetch for improved forage yileld, Crop
Sci. 211363366,

- 1981b, Astragelus eicer L, {Cizer Milkvetch). In James A.Duke.
Handbook of legures of world eccnomic importance, pp.22-24, Plenum
Press, N.Y.,

- 1981c, Vernalization and photoperiod requirements for maximum
flowering of cicer milkvetch, Crop Sci, 211917-9%21,

~ WILSON A.M., 1981 4, Seedling growth of cicer milkvetch aa
affected by seed weight and temperature regim.. Crop Sci.2l1405-409,

- 19828, Seedling traite as possible aselection tools for improving
eeedling emergence of Astragelus cicer L. Proc,XIV Int.Graesland
Congr. (In preas.).

LATTERELL R,L, and TOWNSEND C.E,, 1982b, Cytology and breeding
behavior of cicer milkvetch, Proc,IIV Int,Grassland Congr,
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