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fhsrages could be used In diversify reduced and no-nil dtoland cropping systemns• from the traditional
wheat(Trirtcum uesdvum L)-fcallow system lathe semiarid central Great Plains. Forages present an attrac
tive alternative to grain a:nd seed cmps because. of geeater seater use ehiciency and lest s.usceptihility to
poteastiaify:.d.eea.statitsg (dcl cectu:ctions due to severe eaete.rrttress d.u.r.i.ng.critic.ai.grrswt.h.steg.e.s, Hoeeeee.r,
farmers need a simple tool to evaluate frtrage produc.tiviry urder widely varying precipitation conditions.
The objectives of this study were to II) quantify the relationship between crop water use and dry matter
(iJM)yield for soybean (Giycine tnox L Merrill), (2) evaluatechanges in forage quality that occur as harvest
date is delayed, and (3) determine the range and distribution of expected PM yields h the central Great
Plains hated on historical precipitation records, Forage soybean was gsown under a hne-sourc.e gradient
inlgation system to impose a range of seater aeailabi.lity conditirms at Akron, CD. Dry matter production
seat linearly correlated seith seater use resulting in a production function slope of 212 kgha mm
Tise slope was much lower than previouely reported for Psrage proctuction functicsns Psr triticale IX TOri
cosecule Wittmack) and nsiliet Serorto itoitc C Beauv,, and only slightly ioseer than slopes previously
reported for corn (Zdo moys U. and pea )Ptsum s’odvo L) forage. Forage quality was relatively stable dur
ing the last four weeks of growth, with small declines in crude protein )CP) concentration, Values of OP
concentration and relative feed value indicated that Pst’age soybean was of sufficient quality to be used
for dairy feed, A. standard seed variety of maturity group Vii seat Psund to be sim.ilar (in both productivity
and quality) to a variety designated as a forage type, The probability of obtaining a break-even yieid of at
least 4236 kg hat yeas qog as deternsined from long-term, precipitation recosds used with the pmduc
tion function, The average estinsated DM yield was gqp kg ha and ranged from 2437 to 33432 kg ha-
Regional estimates of mean forage soybean DM yield ranged from 4770 kg ‘ at Fort Morgan, CD to
601 i kg ha: at Colby, KS. Forage soybean should be considered a viable alternative crop for dryiand
cropping systems itt the central Great Plaint,

P’ubiisheci by Etsevier 1KV.

1, inter dtactitan

Di.versihying the traditional dryiand neinter eaheat-fillow crop
ping system employed in the central Great Plair.s of the US cequices
itsidrmation ran th,e prodttcrion potential of altetnat.ie’e c.tops that
could b,e groean in this region, tit:cau.se of the highly variable and
frequen.tiy limited. natuce of precipitation in this region, forage
production 2resents art attractive alternative to gcair, c.tsap Drcsduc
ticsn, Forage pss>d.uction is n:ot as bigbiy It3fbs:er,ced by preci.pitation
dctritgi’ritcat reprodtsctiee a..nd gt’ait-hlllng perit3ds as: is grain pro
duc’tion Nielsen 1st al., 1096, 20011, 2f,)ICVs), Consequently, farmers
cody discern les:s risk and be more inclined to include a forage crop
irs their ct’opDirtg. systems., A recent ree’ic’ea i3f cri3ppmg: systtstmss
ac:rcs-s•s t 20F35)
indicated, that system,s ut:i lOing fOrages generaPy’ had greater pre—

Tel.: s4 3320 343 0302.
s-snail eidresu: das’id,rsieiseab7ssrs.,ascl,a,au’a

cipitation u.se effic.iencies (base.d on both mass produced p’-er unit of
p.recipitation r’eceived and gross value of prodttcf per unit of precip
itation received) than systems that did not inciude forages, A c.rop
chat may have potential to be grown idr forage in dryland cropping
systen3s in t.he centr:sl Great Piairts reg.ion is soybean,

The phrnary use of soybean fcliowing its in,trocltsc:tion hrlto Gm
1.15 in the mid I JiDG3s seas as a fOrage Crop ) PrOoF dnd jrsdd, 1973),
Sos bean acreage frarsusra.in. in the U’S’ first exceeded a.t:rc5age for for
age in i9AI becauscs cit rnwin.g dOmand for soybean oil and meal,
It) reeer.t years there has been reneeaed interest in soybea:n for
aJ.e produc.t.ion as n.ew varieties have hetyc, bred spec.ifically for tftis
pucpos.e (Cssvine. and H aticsy, 1 (‘.108: Cievin.c1 et ,ul., 10(311: Oevine and
Mc:fdurtrcsy, 2i3fI4),

A 96ev s:trtdies have been reported th:at proe’ide infortssatio-o on
yield’ and quality affoosge soybean, wjth. yields va.rying: widely from.
ii ‘70 kg ha-1 in Oklahoma (fviacKcsvcn et al,, 2007)3011,700 i’g ha’-’1
in iowa (Darmosarkriro et al., 2fIDi ) pcin’sarils due to. varying
seater availability ftcen location to loCa.tion and frcam year to ye’ar”,
Wiederhoit anc, A.lbrech’t )200)’). reriorted forage soybean quality

11375’42’3X24S — see front uusrter. Publi.uhed by ths:ev’ier 5.V.
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the 97tsYCZS* .1’ crisp promo iu 2008 oosualcrl woo
21.0 i 400 21500. there was a uoid r,,s oar sue u (‘P wirh

Actual CO mass ranged 1mm 453 kg ha is cue 2004 Conceal
drvia dcnid,,r,ss.’Garie sr Pusmon Ic 1792 kg ha

a

narvestec a itS isis 17 Septcnsucr uu S
. Crude protein mass

ranGed to ,orreaae with iuclranlng rugalion, primaniy due to
ncroasmg OMacrumulat,on. the clara collect cr1 us 2008 snd,cated

harvesting at 06 would maximize CO mass.
Acid detergent fiber (tg. 4) was lughest 30. C- 32.9% for the

2001 ‘Donegal’ crop and showed a tendency to increase with
increasing irrigationJhat tendency for increased ADtwith increas
ing irrigation was seen in 2004 and 21)08 as well Acid detergent
Oherwas lower in 2004 than in 2001 and was no.1 rltterent between
‘Donegal’ and ‘Dekalb’ (mean values of 25.2 and 24.2, respectively)
eveo though the two varieties were at verj different growth stages.
Acid deteigeut fiber for the 2008 %J7NYCZ33- I crop increased with
piaot development up to growth stage 124 and then remained fairly
coosraot (25—27% for the Gradi.ent I treatment and. 30—32% Oar the
Gradient 4 treatment through stage 07.

I
It,
(a
‘C
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4. Discussion

4,1, Worer ussLvield production Jhanctioo

The production function regression slope of 2 i. .2 k.g ha ‘ mans
was much greater than the 9,5 kg ha ‘tom deCn.ed earlier from
the rhree data points reported by Rao and Northup (2008) i.n Okim

2000
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