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sown in these soils each year in a 17.8 cm band simulta­

neously with crop planting and chemical application. 

Major weeds that emerged in the untreated controls were 

redroot pigweed; kochia; green foxtail, Seta~ia vi~idi~ 

L. Beauv.; and foxtail millet, S. italaca. Primary volun­

teer weeds were common lambsquarters; black nightshade, 

Solanum nig~um L.; shepherdspurse, Cap~ella bu~~apa~to~i~ 

L. Medic; wild buckwheat, Polygonum convolvulu~ L.; common 

purslane, Po~tulaca ole~acea L.; and barnyardgrass, 

Echinochloa c~u~-galli [L] Beauv. Weed densities averaged 

247 plants per sq m with a botanical composition of 50/50 

broadleaf and grassy weeds. 

Monogerm sugarbeet seed, MONO HY D
2 

, was sown at 4 seeds 

per 30.5 cm of row and at 2.5 cm soil depth. 

Herbicides were incorporated at the 3.8 cm soil depth with 

a power tiller simultaneously with crop planting which 

occurred in early to late April each year. Applications 

were made at constant and logarithmic dosages in a 17.8 

cm band at 132 l/ha. Under logarithmic conditions, the 

plots were 2 rows by 30.5 m and the original dosage within 

the row was decreased 50 percent each time the tractor-traveled 7.16 m. A tractor-mounted sprayer was operated 
2 .

at 3.62 km/h at 2.25 kg/cm wlth LE-2 nozzle tips. In 

constant rate plots, plot size measured six rows spaced 

56 cm apart by 9.12 m. 

Chemicals evaluated alone and in mixtures were Antor 


(diethatylethyl), Avadex, Hoelon, Nortron, Pyramin and 


Ro-Neet. 


Field constant dosages ranged mainly from 1.7 to 3.4 for 

Nortron and Hoelon alone and 1.7 + 1.1 to 3.4 + 2.2 kg/ha 

for the mixture, respectively. The maximum initial loga­

rithmic dosages were 9 kg/ha for Nortron and Hoelon alone 

and in mixtures. 

Treatments in the logarithmic trials were replicated twice 
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and those tn the constant dosage trials four times in ran­

domized complete block designs. Plant counts were made 

approximately five weeks after suil application. Observa­

tions were taken in each logarithmic row at a place esti­

mated to have the highest percentage weed control with the 

le ast crop injur y (opti.mal response), and on the four 

inn~rmust rows of each constant-rate plot within a quadrat 

which measured 7.6 cm by 1.2 m. Visual estimates of pre-

thinning seedling beet retardation and herbicide persis­

tenc e in the soil after row closure were made. 

Weed control and crop selectivity data from these experi­

ments were sub jected to computer analysis and the results 

ar~ reported as percentages of the untreated controls. 

Har vest data on root y i eld and percentage sugar and purity 

of the roots also are given. 

RESCLTS AND DISCCSSION 

.S i n g 1 e __tj_~_~j..£.~~~s_ 

i'.J. o~tEQ..n (ethofumesate) when soil-applied has effectively 

controlled weeds in sugarbeets over a wide range of soils 

and c limatic conditions, including humid regions uf Europe 

(12, 20, 38) and semi-arid regions in North America (22, 

2 3, 3 0) . K0 chi a and Ru s s ian t his t 1 e, S a .V) 0 £ a k. a.e<.. L. v a r . 

tenuifolia Tausch, were controlled (31), as wel l as vo lun­

teer small grains (13). Early work by Great Western re-

sea r che rs had establish ed efficacy on redroot plgweed, 

kochia, Russian thistl e, black nightshade, foxtail spp. 

a nd barnyardgrass under surface irrigation (33), and sub­

sequent results from later trials are substantiative 

( Ta b l e 1). 

Cil l cu l ations indi cate that approx imatel y 87 percentage 

potnts broad-spectrum weed con tr o l can be expec ted from 

2.5 kg/lla (2.25 lb/A) dose of Kor tron (Table 1). Res ults 

from trials cunducted under constant and logarithmic rate 

e s tablishments wer e similar . When result s from ]]4 con­

stant dosage trial s were averaged for 1970-77 over a five­



Table 1. Percent weed control a nd sugarbeet injur y from Nortr on and Hoel on applied prep lant a t -< o 
co nstant and ]ogarithmic dos ages, 1970-77. l" 

o 
~ 

a z 
No. of Avg . Do s e Sugarb e et Weed Contr ol o 

Tr ea t me nt Tria ls kg/ ha Injury S t an d Pigwee d Ko chia Brdlv. Gras s Total ~ 

oConstant Dos a ge (')..., 
No rtron 13 1. 7 9 10 4 90 72 79 90 81 o 

to
29 2 . 2 9 1 04 92 74 82 92 85 M 

] '3 :;0
2 . 8 1 1 1 00 98 83 88 95 89 ........ 


'-040 3 .4 14 98 9 7 89 89 94 9] -J 

] 9 3 .9-4.5 13 97 98 86 92 98 93 00 

Lo g Do sa g e 

'36 2 . 5 1 '3 10 6 97 70 83 97 89 

Constant Dosage 

Ho e lon
b 

'i 1.7 0 103 87 
3 2 .2 3 1 08 95 
2 3 .4 3 96 100 

Log Dosa ge 

1 3 3 .1 9 1 08 98 

a 
Inj ur y scal~ , 0 equals no ret ardat ion and 100 equal s kill. 

bAverage cons tant dosage 1975 -77 a nd l og dosage 1973-77. 

-J 
<.D 
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state area, Nortron gave 88 percent total weed control 

(dosage range 1.7-4.5 kg/ha). Extrapolation r evea ls that 

a dosage range of 2.2-3.4 kg/ha (2-3 lb /A) was optimal for 

prevalent soil textures. ~edroot pigweed and foxtail sen­

sitivities to Nortron avpraged 90-98 percent; whereas, 

kochia was less sensitive with greater control at dosages 

above 2.2 kg/ha. Crop tolerance remained well within 

commercial limits for all dosages evaluated (Table 1). 

Hoelon (di clofop ) soil-applied results are given in Table 

1. Although discrete d02age responses are limiting, we 

can expect that a dosage range of 1.7-3.4 kg/ha will con­

trol 90-100 p erc ent of grassy weeds, with little or no 

crop injur y . Concurrent field observations show that 

equivalent ann u a l grass control can he obtained from Hoelon 

soil applications ranging from 1.7-2.2 kg/ha. 

Confirming results demonstrate that Hoelon soil-or foliar­

applied, n o t only controls wild oats, Avena 6atua L., and 

weed millets excellently (5, 21); but also giant foxtail, 

S . 6abe. 1t,1. Her r m, and vol un tee r cor n ( 2 ), and 0 the r fox­

tails (36). 

Nortron + Hoelon Mi x ture 

Since Nortron and Hoelon, applied singly, controlled man y 

annual weeds in sugarbeets, it was logi ca l to evaluate 

them in preplant mixtures (35). Results from early pre­

liminary field trials at the Great Western Agricultural 

Resear ch Center revealed that this mixture should be effec­

tiv e (37). Additional field studies from 1975-77 substan­

tiated tIlat this mixture ,vas effective (Table 2). 

Computations reveal that total weed control responses for 

the mixtur e and for ~ortron were similar at ~ortron dosages 

fr om 2-3.4 kg/ha and those responses averaged 90 percent 

CTable 2). Apparently, t he mixture ratio had littl e affect 

on response, aJthough Heed killing a c tivit y increased some­

what with increasing Nortron dosage. 



<:
Table 2 . 	 Percent weed control and sugarbeet injury from Nortron, Hoelon and mixture applied pre- 0 

plant at constant and logarithmic dosages, 1975-77 . r' 

t-.:> 
.0 

Z
No . of Avg . Dose Sugarbeet We ed Control 0 

Treatment Trials kg/ha Injury Stand Pigweed Kochia Brdlv. Grass Total .t-.:> 

Nortron 16 
11 
30 

2.2 
2 . 8 
3.4 

11 
10 
] 5 

Constant 

102 
101 

97 

Dosage 

92 
99 
98 

86 
85 
93 

87 
91 
93 

90 
97 
94 

86 
93 
92 

0 
().., 
0 
t!l 
tTl 
/j 

Hoelon 5 
3 

1.7 
2 . 2 

0 
3 

103 
108 

87 
95 

CD 
--:J 
OJ 

Nortron + Hoelon 8 
8 

10 

2+l.l 
2 . 5+2 

3 . 4+2 . 2 

II 
4 
9 

100 
97 
98 

93 
91 
92 

98 
98 
94 

86 
86 
89 

95 
93 
97 

86 
89 
92 

~~osage 

Nortron 14 2.3 14 104 99 75 90 96 93 

Hoelon 9 3.5 7 112 99 

Nortron + Hoelo n 8 2.1+2 . 1 8 III 97 83 88 100 94 

...... 
00 
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Sp~ci[ic r~sults from average computations of dosages 

indicate that kochia c ontrol was improved 8 percent by 

tank-mi x ing Hoelon with Nortron. Nortron alone averaged 

85 percent kochia control. Redr oot pigweed control was 

slightly l ess (4 percent) for the mixture th an [or ~ortron 

(97 p~rcent). Grass co ntrol remained the sam e for all 


preplant herbicides (94-96 per ce nt) (Table 2). 


It is wo rth y of llote that c rop injur y from the mi xt ur p 

was reduced particuLnlv at the 2.') + 2 kg/ha dose when 

compared t n ~orlron alon~. Visual observations later on 

indicated an antjdotal ~ffect from Ho~lon addition whi ch 

was more pronounced at th e 2.2 kg / ha dos e and after the 

crop was thinned. Moreover, the effective field dosagos 

f or th e mi x tur e on different so il te x tur es were indi cated 

as follow s: light soils, ].7-2 + 1.1; medium soils, 2.2­

2.5 + 1.7- 2 ; and heavy t ex tured soils, 2.8-3.4 + 2.2 kg/ha 

for Nortron + HoeJon, respecti.v cl y . 

Resul. t s from single chemicals during 1975-77 period were 

similar to thos e observed during 1970-77 (Tables 1 and 2). 

Ot he r P r~p lan_t_ . ~~t ures 

Results obtained fr o m 26-29 trials established during 

1975-77, show nearly com pl ete control of wee ds from mi x ­

tures of Nortron with Ro-Neet or Antor (97 percent); 

whereas, Nortron + Ho~l on applied at an average dose o f 

2.7 + 1. 8 kg/ha had somewhat les s efficacy (89 perc en t) 

a t t 11 e ti m e r :\ tin g s were mad E' • Nev e y the 1 e s s, era pin j u r y 

al thinnin g was 50 percent l ess f o r ~ortron + Hoelon wh en 

c ompared to Nortron + ~o -~cet or Antor mixtures, although 

c rop se l ec ti v it y f or all. mixtures remained ,-J ell I-Jithin 

conmercial limits (Table 3). Ro-Neet + Ho v lon applied a t 

2 . 7 + 1.7 kg/ha w;)s sig ll ifirantly J ess effoctive on a]} 


weed spe c ies (80 percellt) t ha n the control obtained wit h 


o t h er mixtur~s. 

Log and co n sta nt dosage tri a l r es u .l t s were simi lar exce p t 

kochia control was less with the Nortron + Ant or mix tur e 



<: 
Table 3. 	 Percent weed control and sugarbeet injury from preplant mixtures app li ed at constant 0 

and logarithmic dosages, 1975-77. r-' 

~ 

"0 

Z 
No. of Avg . Dose Sugarbeet Weed Control 0 

Treatment Trials kg/ha Inj ury Stand Pigweed Kochia Brdlv. Grass Total "~ 

0Constan t Dosage 	 n 
>-j 

:.:!ortron + 	 Ro-Neet 29 2 . 2 IS 96 98 97 97 98 97 0 
to 

Nortron + Antor 28 2 . 3+2 .3 ] 6 98 97 96 95 99 97 M 
10 
....... 

Nortron + Hoelon 26 2 . 7+1.8 8 98 92 96 87 95 89 (.0 

-..J 
(X) 

Ro - Nee t + 	 Ho e l on 11 2 . 7+1.7 4 103 75 48 73 86 80 

.!:....og Dosage 

No rtron + 	 Ro-~cct 8 1.5+1.5 15 103 100 89 94 98 96 

[.;o rtr on + 	 /\ntor 8 1.9+1.9 17 102 95 78 88 97 92 

>-' 

(,Xl 
00 
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established under log screening conditions in Colorado, 

Kansas and Nebraska (Table 3). 

~i e 1 d a neL Qua li t Y Res p 0 n s e.2. 


Comparisons were made to detormine the affect Nortron + 


Hoelon had on yield, since th e herbicide mixture exhibited 


excellent crop safety. Results from 1976-77 are shown in 


Tables 4 and 5. 


The tank-mix especially at the 3.4 + 2.2 kg/ha dose, 


tended to increase tonnage, exp ressed as metric tons/ha, 


when compared to Nortron only (Table 4). Weeds were con­


trolled similarly at thinning with Nortron and the Nortron 


+ Hoe]on mi x ture at the 3.4 kg/ha dose (Table 2). Addi­


tional visual observations after crop thinning revealed 


less crop suppression and more residual chemical weeding 


from the mixture which may account for the increase in 


root yie ld. Blair et al. (4) have reviewed beneficial 


antidotal effects of herbicide mixtures on cro p produc­


tion. 


Effects on root quality (sugar and purity) were absent 

except for an apparent 0.3 percent increase in purity at 

the 1.7 + 1.1 kg/ha dose (Table 4). Those quality results 

have been separated by dosage and soil conditions and 

these are given in Table 5. 

As shown in Table 5, soils sampled were light (loam) to 

heavy (clay loam) te x tured. For comparative purposes, 

responses are related to soil te x tural class. Overdosages 

occurred by design on both soil classes, but the dosage 

of 3.4 + 2.2 kg/ha was particularly higher on the ~ebraska 

site be cause of the lighter textured soil. The Nebraska 

overdosage appeared to reduce root yie ld, quality and re­

coverable sugar when these data were compared to responses 

from the 1.7 + 1.1 kg/ha dose. At the Co].orado site, the 

overdosage appeared to increase recoverable sugar and 

quality, but it reduced yield. In general, these trends 

were reversed from those obtained in Nebraska which indi­



Table 4. Sugarbeet y ield and quality resp onses from preplant ~ortron and Nortron + Hoelon, 1976- 6 
nC. 	 ~ 

o 
~ 

Z
Recoverable 0 

No. 0 f Avg. Dose Sugar Yield % % ~ 

Treatment Trials kg/ha kg/ha T/ha Sugar Purit y ~ 
oNortron 	 5 3.4 6938 49.0 16.6 92.9 ~ 
o 
~Nortron + Hoelon 	 5 1.7+1.1 7002 4 9 . 7 ] 6.5 93. 2 M 
~ 

Nortron + Hoelon 5 3.4+2.2 7079 50.2 16.5 92.9 	 >-' 
<..0 
-J 

Control 0 6491 45. 7 L6. 6 92.9 	 00 

L.S.D. (P.05) 	 N. S. N.S. N.S. N. S. 
C.v. (%) 	 10.8 10.9 1.2 0.9 

c 
Ave r age from trials conducted in Colorado, Nebraska and Wy oming. 

>-' 

(J1 
00 



-Table 5. Sugarbeet yield and quality responses from preplant Nortron + Hoelon at two sites, 1976 · ~ 
77. 

Recoverable 
Site Soil Texture No. of Avg. Dose Sugar Yield % % 

(OM%, pH) Trials kg/ha kg/ha T/ha Sugar Purity 

Colorado 
(2.1%, 

Clay 
7.8) 

Loam 2 1.7+1.1 
3.4+2.2 

8720 
8932 

63.2 
62.6 

16.4 
16.7 

92.6 
93.4 

Nebraska Loam 
(2%,7.3) 

2 1. 7+1. 1 
3.4+2.2 

6122 
5858 

44.1 
43.8 

15.8 
15.6 

93.7 
92.5 

Colorado Control 0 8474 59.7 16.6 93.1 
L.S.D. (P.05) 
C.v. (%) 

N. S. 
8.6 

N. S. 
9.2 

N.S. 
1.2 

N. S. 
0.7 

Nebraska Control 0 5625 41. 0 15.9 92.8 
L.S.D. (P.05) 
C.v. ( %) 

N. S. 
10.7 

N. S. 
10.4 

N. S. 
1.2 

N. S. 
1.3 

'­
0 
C 
;::r;l 
Z 
;l> 
l' 
0 
>rj 
...., 
::c 
M 

>­
C/l 

C/l 

t;d 

~ 
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