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ABSTRACT 

Agronomic and production aspects of glyphosate-tolerant sugarbeet have been 
well documented in recent years However. few studies have compared the 
economic impact of glyphosate-tolerant sugarbeet with conventional weed man
agement strateg1es Previously generated agronomic data from the Rocky 
Mountain sugarbeet growing region were assembled. and an economic analysis 
was conducted The purpose of the analysis was to compare the profitability of 
glyphosate-tolerant sugarbeet to conventional weed management systems used 
in the growing region As glyphosate-tolerant sugarbeet have not yet been sold 
commercially. it is unclear how costly the anticipated technology fee will be. 
Breakeven estimates for the technology fee were calculated from net economic 
returns It is estimated that a producer could afford to pay over $300 ha 1 more 
for most glyphosate-tolerant sugarbeet seed compared to similar conventional 
varieties without decreasing profitability 

INTRODUCTION 

Sugarbeet production requires intense management in order to achieve accept
able yields Weed control is a costly but necessary part of sugarbeet produc
tion Current weed control programs rely heavily on tank mixtures of several dif
ferent herbicides applied two to five times over the growing season The intro
duction of transgenic sugarbeet tolerant to an otherwise non-selective herbicide 
gives producers the capability of broad-spectrum weed control using only one 
postemergence herbicide. applied two to three times during the growing season 

Glyphosate-tolerant sugarbeet varieties have been registered by the United 
States government. but are not grown due to lack of sugar company accep-
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tance. Glyphosate-tolerant systems in commercially available crops such as 
soybean and corn produce higher or similar net economic returns as conven
tional systems (Gianessi et al. 2002; Johnson et al. 2000; Nolte and Young 
2002a, 2002b; Reddy and Whiting 2000). Since glyphosate-tolerant sugarbeet 
are not yet sold commercially, there is no established figure on what the technol
ogy fee will cost producers once they become available "Farmers will adopt a 
biotechnology variety when the value of the cost reduction plus the increase in 
yield is greater than the price differential between the varieties" (Demont and 
Tollens 2001) 

The objectives of this research were to compare economic aspects of gly
phosate applied to glyphosate-tolerant sugarbeet varieties to that of conven
tional herbicide programs applied to non-glyphosate-tolerant conventional varie
ties 

MATERIALS AND METHODS 

Economic returns were calculated from yield data assembled from field experi
ments conducted in Wyoming and Nebraska In Nebraska, glyphosate-tolerant 
varieties 'HM 1640RR' and 'Beta 4546RR' were compared to near equivalent 
'HM 1640' and 'Beta 4546' In Wyoming, glyphosate-tolerant 'HM 1605RR' and 
'HM 130RR' were compared to conventional 'Monohikari' and 'Ranger'. Gross 
economic returns were calculated for each plot based on the Western Sugar 
grower contract payment schedule Price per ton is dependent on the sucrose 
content for each plot and the average price of sugar from the payment schedule 

All costs of production other than weed control were derived from Economics of 
Sugarbeet Production (Burgener 2001) and were equal across treatments Ad
ditional costs for hauling sugarbeet roots to the pile were calculated by multiply
ing the fresh weight by the custom charge for hauling. Weed control costs were 
calculated using herbicide prices listed in the Guide for Weed Management in 
Nebraska (Univ of Nebraska 2002) Costs of production including weed man
agement and hauling were subtracted from gross returns to obtain net return for 
each plot 

When combining data, the MIXED procedure in SAS® (SAS 2000) was used, 
treating years as fixed and locations as random effects Fisher's protected LSD 
was utilized to separate means Single degree of freedom contrasts were con
structed to compare groups of glyphosate treatments with groups of conven
tional herbicide treatments. In addition, the estimates associated with these 
contrasts are offered as estimates for the breakeven cost of the anticipated 
technology fee. 

RESULTS 

In Nebraska, glyphosate applied to Beta 4546RR resulted in greater net returns 
than any herbicide treatment applied to Beta 4546 (Table 1 ). Only a portion of 
this difference is explained by differences in treatment costs. Differences in net 
returns were not evident between herbicide treatments applied to H M 1640 or 
HM 1640RR 
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When averaged over varieties, greater net return resulted from glyphosate treat
ments than any conventional or micro-rate program in Wyoming (Table 2). 

It is estimated that a producer could afford to pay $348 ha-1 more for gly
phosate-tolerant varieties when compared to conventional varieties (Table 3). 
However, individual varieties such as HM 1640RR would not allow a producer to 
pay this amount 

ro/Jh· /. Frmflllellt costs 171/d gro~~ 111/(ll/ct eco/IOillic rctum ilS influenced hy !u'rhicide 
treilflllent and sugar/)('et uaricty m>cmged oucrf(Jur sites nmr Scottsl>lufl; Nl-, 200/and 
201!2. 

Treatmenta Variety Cost Net return 

Glyphosate 2 Beta 4546RR 69 717 ac 

Glyphosate 3 Beta 4546RR 104 836 a 

PRE + Conventional 2 Beta 4546 232 164 b 

PRE + Micro-rate 3 Beta 4546 250 282 b 

Conventional 3 Beta 4546 255 75 b 

Glyphosate 2 HM 1640RR 69 381 A 

Glyphosate 3 HM 1640RR 104 413 A 

PRE + Conventional 2 HM 1640 232 144 A 

PRE + Micro-rate 3 HM 1640 250 151 A 

Conventional 3 HM 1640 255 153 A 

·' I rt'llllllents: CliJJ'fuhtllc, :~llfi'IIOSI71c 17J'I'Iicd at 0.84/,gjflllac: PI\/, ctl!ofinni'SI71c 17J'
pfi,·d jJrt'ellltTgcnn· 171 I. I 2 J,s/1111 11i; Con,>cllfional, f'henliiL'<fiJ'ill7111 + de~l/IL'<Iij'liillll + 

tntlusultitron + tiOJ'IJmlill 111 0./lJ + O.I'I + 0.02 + (J.l() /,gj/117 ni; tvlicro-mil', 1'/u·nnledi

J'fllllll + de~lll<'lliJ'fuul/ + lnflu~ulfimlll + clOJ'.IJrtllid al IU!48 + 1!.1!48 + 0.1)05 + 0.025 
J,gjha 11i + lllcfillfllltl'd Sl'ed oil at l..'i'Yr, VjV. 

1' Nuni/Jcrsf(,ffml'illg tri'lltlllenl /Ill/Ill'S rmTesj}['ild to fill' llllllllJCr o(j)(''fellllTgencl' iiJ'J'!i
mlions. 

· I.mst St)lll7rc llll'1711S <uitflill 11 collllllll f(JI/mucd />y the Sllllli' /etta arc 11ot signif/mntly 
ditfcT<'llt (O.IJ:i). l.oWt'rCIISL' lettas should he u.scd to COIIIJ'I7rc Beta 4546 1111d Lk
f1745461\l\, <ulnk uppermse letters s/1/Jllld he used to colllparc HM 1640 and HM 
1 b401\1\. 
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Tohlc 2. Trmtlllcllt costs and gross and net ccono111ic return as influenced In; lzcrbicidc 
trmtlllcnt tllld sugar/wet unricty oucmgcd uucr uarictics and two sites ncnr Torrington 
mzd Pmucll, ~ VY, in 2000. 

Treatment8 
b c Variety Treatment cost Net return 

Glyphosate 2 (HM 1605RR or HM 130RR) 69 518 aa 

Glyphosate 3 (HM 1605RR or HM 130RR) 104 536 a 

PRE+ (Monohikari or Ranger) 232 129 b 
Conventional 2 
Micro-rate 3 (Monohikari or Ranger) 188 92 b 

Conventional 3 (Monohikari or Ranger) 255 106 b 

11 Cli!JIIzosutc lrmllllt'llh wen· uprlicd foougnrhcct i'llrictic.' '/-/tv1160'JI\/\' and 'Htv1 

!WI\/\' ,p/ulc non-gllfJ,fzosllf<' trcoln1cnt., 1UtTt' tlJ,rficd to' tvlunoln"kuri' tllltl '1\llngcr'. 
/iota is tlc'cmgr·d O<'t'l" c>oril'fin. 

1' Tn·ntnJcnfs: Cii!J'flosoll', gllfJ'fztht7fr• IIJ'J'ficd of O.S.f /,gjlllltlt'." 1'1\/-, ctfu,fitnJcstlfc ilJ'

I'fic,fJ'~'~'CIIItTgcni'i' til 1.12 /,g/1111 oi: Com•r·ntionol, J'fzcnnli'tfiplunn + tlcsll/t'tfiJ,flill/1 + 
lnf)JI'III/im'll + 1 !OJIIJmlitl 111 0./') + 1!. /LJ + ().(!2 + 0.10 kg/lzo ui; tvlicro-mtc, J'ftcnnu·t!i
J'illl/11 + dt'SI//CtfiJ,flill/1 + frif)l/sll/fill"l'll + dilJ'.IJI"IIfid nt l!.l!.f!i + {).().f!i + {)_()()') + ()_()]_) 
1\'\fluttli + ntcfln;lnll'd seed oil ut I.'J% V/V. 

' Ntunl'cr' f{1l/oiuing frmftncnf 1/tlllli'.' coiTt'.'/'',1/d to tlzc lllllll!'tT o(p,,.,ft·tncrgcncc tlJ'J'fi-
1'11 I ion.,. 

d l.m.,f "t/11171"1' 1/li'tlil' tl'itlziu 11 co/unuz f(ll/tlll'Ctil'lf till' SIII/II' /etta un· uot si,<.!,lll/imntly 
tf/f{(TI'IIf ((}.(}")). 

,, ( ·t,IIIJ'tll"l't,/1', 111ilzulc ut!t!itir,nn/luT/Jicidt· trmftncnt.' l'c'tlluoft·tll'llf not l'~'~''t'llfi'ti in 

J'l"l't'ious tu/J!c.,. 

CONCLUSIONS 

On average, if the technology fee costs producers less than $348 ha 1
, adoption 

of the glyphosate-tolerant sugarbeet will increase producer profitability The 
economics of glyphosate-tolerant sugarbeet are highly dependent on variety se
lection as evidenced by the large differences in net returns between Beta 
4546RR and HM 1640RR (Table 1 ), and the subsequent differences in break
even estimates for the two varieties (Table 3) Selection of glyphosate-tolerant 
varieties that are adapted to local conditions should be a top priority It should 
be noted that the breakeven estimates presented do not account for risk or a 
producer's willingness to pay 
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