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CHAPTER I 

INTRODUCTION 

Weed contro.l has become an. in val uabJ e tool- -for the modern peanut 

(Arachis hypogaea L.) producer· .. · In Oklahoma- 118,000 acres were planted 

to peanuts in 1971 and at 'least 90 percent ,were.: treated wfth· -a herbicide 

(9}. Effective control of most annual_ weeds ·was obtained throughout. the 

· growing season using combinations -of cul_tural prqcedures and· herbicide· 

. applications. Ho-weve-r~ perennial weeds frequently escaped.control. 
r 

Carolina-.horsenettle (Solat1um c9r_olinense I,..), often refe·rreq to· 

as bu·llnett.le, has survived yE!.ars-of··c;ultura] contro1)'~ctices. and 

herb_icidal, treatments. Isolat~d areas have infe·sted large tracts of. 

many.fields .. 

Horsenettle ·has become a serious problem .because of- competition 

with the_ crop and peanut grqde reduc;ti on.'. By the time peanuts are ·. 

see·ded, the -horsenettle has already emerged. Normal plantbeq prep_ara

tion procedures may-temporarily kill the: top of the plant~ but within. 

ten to fifteen .qays the weed is. vi,gorously growing., The grade of. the 

marketable peanuts -after harvest ·is. redl.lced because of incre.ased 

foreign-material (horsenettle seedballs) and spoila·ge of store.d pea.nuts •. 

The. fruits -of·.the horsenettle are haryested with peanuts due to the 

size similari:tY to an unshe.lled peanut .and provide excellent moisture 

source for mold growth in dry,. stored peanuts. 

1 



Field and greenhouse ·experiments were conducted to ·correlate 

herbicidal acti·vity to weed and crop development. Recon'lmended and 

experimental herbicides were evaluated for seasonal top kfl l and 

reSi.dual control. The ef,fect of he.rb.icides when applied at'various 

stages of horsenettle development was ·evaluated. Seed germination 

and herbicide trans location .studies were conductedi 
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CHAPTER II 

LITERATURE REVIEW 

Peanuts 

Peanuts are a member of the Pa,pi l ionaceae family and are valued for 

their high protein and oiL, Developing -during a 120 to 140 day growing· 

season, the plant ·produc;es best ·with high soiJ fertility and 42 to 54 

inches of water on a light sandy loam soil (26). 

To obtain maximum preducti on .in Oklahoma, _weed· .con.tro.l programs · 

must be followed. Commonly applied herbicides include trifluralin. 
' 

(a, a, a-trifluoro - 2;·6-di.nitro - N, N- dipropyl - p - toluidine), 

alachlor (2-ch,]oro-2 1 f·o• - diethyl - N - (methoxyrnethyl) acetanilide), · 

chl oramben ( 3-ami no-2, 5-di chl orobenzoi c acid), benefi n (N-butyl-N

ethyl-a, a, a-trinuoro:-2,. 6~.dinitro-p-toluidine); dinoseb (2-sec

butyl-4, 6-di ni trai,heno1), v~rno late· (.S·~propyl-dipropjlthi ocarba·mate), 

and several of ttese compounds in combination (16). These ·herbicides 

contra l .many annual grasses and broadl eaves; but most perennial species 

are not affected. 

Peanuts are sold aq:ording to a grade classification assigned from 

samples of the harveste_d nuts. This value is based on many things;i' but 
,, 

one. of the most'visible forms -of grade reduction is .caused by the pres

ence of foreign material. This.material may be composed of rock, sand, 

vine stalks, or other substances (25). A common contaminant in Oklahoma· 

is the fruit of the horsenettle plant. 
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Ho'rsenettle. 

Horsenettl e is a perennial speci.es found throughout much of Okla

homa and the southern and eastern United States. The pl ant grows to be 

eight to· eighteen inches tall, has small spines protruding from the 

stems and veins of the alternating leaves, and is more commonly found 

growing in a sandy soil. The fruits are yellow in c0lor and approxi-· 

mately one-half to· one 'and one .. half inches in diameter (3), beinig 

similar in size and weight to an unshelled peanut. 

The horsenettle plant is classified ·belonging to the Solanac:eae · 

family. The name is derived from the latir) word solamen meaning· 

quieting from .the sedative properties ,of some of the species (17). 

Two species are common in Oklah0ma and vary slightly in growth charac:- · 

teri$tiCs. Solanum carolinense L is the most widely:knciwn. It has 

the minute stellate or ·star-like shaped hairs, which cover the pla·nt, 

sessile or a~p~~§,sed agatnstthe stem and leaves. Solanum Torreyi Gray 

varies ,primarily in the atta~hnient of the ste ll ate hairs. Small stipul es 

raise the hairs slightly 0ff the stem and leaves. Both species may 

have either violet-t0-bluish or white ;fl0wers and are similar in size 

and at.her chara,cteri sti:cs (22 ). 

Several common vegetables and weeds· al so belong, to, the So lanaceae 

family. Tomato (Lyc,opersicon es.culentum Mi 11.), tobacco (Nicoti ana 

tabaclim.L.),. and potato (Solanum tuberosum) are close relati;ves,as are 

silverleaf nightshade (~. elaeagnifoliUI)]) and Jimsonweed .(Datura 

stramoni um). 

One mechanism of plant propagation is the seed. The fruit of the 

horsenettle contains an average of 86 seeds (15). Of these seeds, 2-12 

percent are capable of sprouting the following spring. Subsequent 



studies ,found seed vi.ability._as .high as 67 percent-which indicates -seed 

dispersion may be a prime· dissemination facto'r (2). · 

5 

Another means of plant propagation has been th·e sectioning of the 

tap root from an established plant. Furrer (15) found that new plants 

had developed from sections of root three feet deep in the soil. Root · 

sectfons less than one. inch long by three-sixteenths inches in diameter 

were capable of plant propagation. Soil depth did not prevent emergence. 

unless roots were planted twelve inches or deepero. A direct implication 

of this is that normal cu1ti vati on procedures do not control the horse

nettle, but instea·d spread it ·(2). · The operations of plowing and disk

ing, whichdissect·the tap rootand spread these·sectfons, may account 

for-the gradual increase in size.of·infestations. 

Several herbkides have been .reported to kill the foliar portion of. 

the plant. Albert (1) found· 2, 4-D [2, 4-dichlorophenoxy) acetic acid] 

and 2, 4; 5-T [(2,4, 5.;.trichlorophenoxy) acetic a.cid] very effective. 

in top kill for a single season, but regrowth occurred the following 

year. Friesen (14) reported that 2, 4; 5-T at 3 pounds per acre (lb/A) 

caused good top kill. Bradbury (6) found summer applications of several 

phenoxy and benzoi c compounds capable of top kill or fruiting suppres--

si on,. but not residual control. He also reported that a 32 lb/A fall 

application of phen.oxy compounds controlled 100 percent of the 'horse

nettl-e the following year. PEBC (S-propyl butylethylthiocarbamcite) 

incorporated 1.25-2.4 inches deep produced satisfactory control when 

applied at 4 and 5 lb/A (14). "icamba (3, 6-dichlor-2:.;anisic acid). 

applied at 18-27 lb/A resulted in excellent foliage kill and root kill 

to a sixteen inch depth (21). Bromaci l (5-bromo ... 3-sec-butyl-6-methyl ura

cil ) and terbaci l (3-tert-butyl -5-ch loro"'-6-methyuracil.) have partially . 



contro.1 led ho-rsenettle in-··horticultural · crops .. according to· Reis. (20)'. 

Also Pebulate and EPTC· ·(s;.ethyl· dipropylth.iocarbamate) at l lb/A 

{repeated· three times) .and DMPA' (0-(2; 4-dichlorophenyl) 0-methyl iso

propylphosp_horamidothioateJ at .20 lb/A produced ·contro·l (10). 

The timing·of application or til.lage may·,affect the ·response 

obtained.· Horsenettle roots· reach their 1 owest. starch ccmtent approxi -

rnately 30 days _afte.r emerging (2). The greatest ·translocation ta the 

root system may be obtained at. this time. · Fang (13) found ·2, 4-D 
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trans located into .. the r.oots and stems of the tomato.·. Augustein {4) 

found that dicamba 'translocates more .readily into the ·roots than 2, 4-D. 

·However; the amount translocated was a small·.fractic:m of the total 

applied;· · The differential· translocatfon of dicamba and 2, 4.-D was· one 

reason more effecti.ye control was, obtained and may explain the poor 

residual contro·l of many phenoxy compounds. 

Although research ·on horsetiettle has been conducted in the United 

States, treatments for control in Oklahom~ have not .been investi'gated 

thoroughly .. 



CHAPTER II I 

MATERIALS AND METHODS 

Greenhouse and controlled environment c~amber experiments were con

ducted at the Oklahoma State University Agricultural Research Station, 

Stillwater. Field experiments in 1970 and 1971 were conducted at or 

near the Caddo County Peanut Research Station. Locations 10. 5 mil es 

north ,of Cromwell and 3 miles north of Shawnee were included in 1971. 

All field treatments were applied to native hors.enettle populatioR& .. 

Unless otherwise noted, an experimental-pl at tractor-mounted boom . 

sprayer was utilized to broadcast all the treatments. A 30 gallons 

per acre (gpa) carrier volume was used in all exp.eriments except ·where 

noted. A completely.randomized block e~perimentc1l design was used. The· 

visual injury data was based on a O - 100 sca·le with O representing no 

injury -grading to 100 repres~nting complete top kill, Herbicides used 

in this study are presented in Table II.· 

A. I. Vegetative Fall ow and Retreatment 

A preliminary screening experiment was conducted at the Ft·. Cobb 

location .in 1970 and 1971. The treatments were applied on hors.enettle 

4 to 12 inches tall with 10 - 20 percent of the plilnts blooming. Ami

trol e treatments were rotary cultivated 15 days after treatment; Two 

di camba treatments based on an active ingredient per hundred ga 11 ans of 

7 
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water carrier .(aihg) were hand applied. Environmental conditions at the 

time of application are given in Table I. 

The experimental area wasnot·cultivated until September, 1971. 

Overgrowth was removed by rotary mowing in November, 1970, and July, 

1971. The data Gonsisted of visual ratings in 1970 and visual ratings· 

and plant counts in 1971. 

A. II. Fall owed Fall Horsenett_l e Treatment 

Treatments to evaluate res·idual effects to the horsenett_le and a 

peanut crop planted nine months later were applied on vegetative horse-

-nettle on September 30, 1970, at the Caddo C9unty Station. E'.nvironmental 

conditions at applic~tion are shown 'in Table I. - The horsenettle were 

2-8 inches tall and approximately 30 percent we.re blooming. The area 

had remained fallow throughout the summer, 

The area was plowed in°May, 1971, and hand planted June 18 to 

Starr peanuts. The dryland peanuts and horsenettle were rated for 

visual injury. 

A. III. Fallowed Fall Residue 

A fallow area at the Caddo County .location was treated to evaluate 

res'idual effects to the following summer's peanut crop using a fall 

application. Environmental conditions are shown in Table I. The treat

ments were applied on ahorsenetUe free.area.on September 29, 1970. 

The experimental area was plowed and prepared for planting in early· 

spring. · One-half lb/A of trifluralin was· applied to control annual 

weeds. Irrigation was applied according to the station's schedule. 
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TABLE I 

ENVIRONMENTAL AND. 'F'IELD CONDITIONS AT THE 
TIME OF HORSENETTLE TREATME.NT 

Experiment: AI AII AIII A-IV 
Date: 6/17/70 6/23/70 9/30/70 9/29/70 5/19/70 6/30/71 

Temperature ("F) 
air: 98 84 78 82 82 82 

soil: 103 87 76 ,' 84 92 80 

Wind (mph): 8-10 0-4 3-5 none 0-2 2-6 

Moisture: good dry good good dry wet 

Sun: bright bright bright overcast cloudy cloudy 

Soil Texture: Sandy Sandy Sandy loam Sandy loam sand sand 
loam loam 

Plot size (ft,) 5 X 30 5 X 30 12 X 30 12 X 30 10 X 20 10 X 20 

Replications: 3 3 4 4 3 3 

Experiment: AV AVI BI BII 
Date: 6/10/71 6/30/71 6/30/71 6/15/70 6/22/71 

Temperature ("F) 
air: 87 82 95 109 88 

soil: 84 80 90 116 92 

Wind (mph): 4-8 2-6 0-2 12-15 0-4 

Moisture: moist wet dry moist good 

Sun: bright broken bright bright bright 
cloudy 

Soil Texture: sand . sand Sandy loam Fine Fine 
Sandy loam Sandy loam 

Plot size: 10 X 20 10 X 20 6 X 20 12 X 40 12 X 40 

Replications: 3 3 3 4 3 

Variety Starr Comet 
flanted 6/11/70 6/15/71 
llarvested 10/70 10/70 



TABLE II 

HERBICIDES USED IN THESE STUDIES 
· ON HORSENETTLE 

COMMON NAME 

Amitrole 

Bromoxynil 

Dicamba 

DPX 1840 

Fluometuron 

MSMA 

MSMA + Cacodylic acidl 

Naptalam 

Picloram 

Prometryne 

Sil vex 

Surfactant 

2;4-D acid 

2,4-D amine 

2,4-D LVE 

2,4-DB amine 

2,4-DB ester 

2,4-DB + Linuron1 

1 A formulated mixture. 

. CHEMICAL . NAME 

3 - amino - S - triazole 

3,5 - dibromo - 4 - hydroxybenzonitrile, octanoic 
acid ester 

3,6 - dichloro - .Q. - anisic acid, diethyl.amine 
salt 

3,3a - dihydro - 2 - (p - methoxyphenyl) - SH -
pyrazolo - (5,1-a] Isoindol- 8 - one 

1,1 - dimethyl - 3 - (a, a, a - trifluoro - m -
tolyl) urea 

monosodium methanearsonate 

monosodium acid methanearsonate plus sodium 
cacodylate 

N - 1 - naphthylphthalamic iacid 

4 - amino - '3,5,6 - trichloropicolinic acid, 
sodium salt · 

2,4 - bis (isopropylamino) - 6 - (methythio) 
- S - triazine 

2 - (2,4,5 - trichlorphenoxy) propionic acid, 
propylene glycol (C3H6o to c9H18o3) butyl 
ether .esters · 

dodecyl ether of polyethylene glycol 

2,4 - dichlorophenoxyacetic acid 

2,4 - dichlorophenoxyacetic acid, 
diethylamine salt 

2,4 - dichlorophenoxyacetic acid, 
butoxyethanol ester . 

4 - (2,4 - dichlorophenoxy) buteric acid, 
~iethylamine salt 

4 - .(2,4 - dichlorophenoxy) buteric acid, 
butoxyeth~nol ester 

4 - (2,4 - dichlorophenoxy) buteric acid plus 
3 ~ (3,4 - 4ichlorophenyl) - 1 - methoxy - 1 -
methylurea 

10 
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Starr-peanuts were mechanically planted in June and harveste·d in October 

of 1971. 

A. IV. Vegetative Fallow and Same.;.Season Retreatment 

A fallowed area of horsenettle near Cromwell was treated for pl ant 

control in 1971. The .May 19 treatment was applied on plants 2-14 inches 

tall in a ve.getative growth stage. The retreatment of selected treat..; 

ments was applied on 4-18 inches regrowth on June 30. Alachlor at 2. 

lb/A was applied to the experimental are~ ta· control annual weeds. One 

half of each plot was disked on May 30, to evaluate the herbicidal and·· 

cultivational combination treatment. Data collected consisted of 

visual ratings and total plant counts; Environmental conditions at 

treatment are shown in Table I. 

A. V ~ Growth Suppression 

Several herbicides· were applied on plants in an area mechani.cally · 

prepared for peanut planti-ng. ·. A 2 ·lb/A treatment .of alachlor was. 

applied on the area to control annual weeds and grasses. The treat

ments were applied on 6 to 12 inch vegetative stage plants on June 10; 

and on 4 to 18 inch flowering s.tage plants June 30, 1971. Environmental 

conditions at the time of application are given in Table L. 

The plants were evaluated for topical injury, control, and the 

percentage ,of plants blooming and setting fruits. 

A. VI. 2, 4-DB Comparison 

The amine and ester formulations ·of 2, 4-DB wer.e applied on 8. to 15 

inch plants in an early bloom stage near Shawnee~ Visual injury ratings 
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and fruiting control were ·takeri. Environmental. conditions- are shown- in 

Table I. 

B. I. Vegetative Cropped Area 

Several._herbicides were applied to 4 to 6 inch horsenettle plants. 

growing in an area planted to pean:uts. · The herbicides· we·re appl_ied when . 

the seedling p~an-uts were era.eking the soi 1 during emergence. (ground 

crack}. The cul ti vat_i on and irrigation procedures of the ;Caddo County 

· Research Station for 1970 were included.. Manual hoeings of the horse

nettle plants were· .omitted. Data were ·taken of h<>rsenettle and cropi 

injury,. plant counts,. and peanut-yield. Environmental conditions are 

shown in Table I. 

B~ IL Horsenett_le Suppression on Cropped- Area 

Several treatments.-were applied .on 0:5 to 6 inch horsenettle plants, 

and on. 0~5 to 2 inch peanut plants in an area on the Caddo County 

Research Station. Normal station .cultivation procedures were followed 

an-d an 0.5 lb/A application ·of ,trifl'uralin was· .included to control 

annual· weeds and grasses. Mechanical_ cultivation .and hand hoeings -were -

included. Visual data were. taken on-_horsenettle and peanut ·pla.nt, injury~. 

Hor.seriettle pl ant counts. and .yield d~ta of ·uns:he'l led .peanuts ·were takeri 

from the treated area. 
' 

C. I. Seed· Ge,rminati on ,st1,.1:dy 

Mature fruit pods , from the Caddo County -1 ocati on were co 11 ected in 

October, 1970, and ai,r dried until March, ·1971, when the -seeds were 

e~tracted. Three ·replications ·of 20 seeds· per repli"cation we-re then 
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treated for zero, one, .two, five, or fifteen minutes in full strength 

sodium hypochlori te (Clorox) or concentrated sulfuric acid. The treated 

seeds were rinsed three times in distilled water an~ placed in germina

tion boxes .ITl()istened with disti.lled water or 0.2 percent potassium 

nitrate. Germination condiUons were 29-32°C for 15 hours and 20-:25°C 

for nine hours. Counts of the seeds which germinated were taken seven, 

fourteen, ·or twenty-one days following treatment. 

c. II. 14c- 2, 4-D Translocatioh. 

An experiment to study the·translocati-qn of foliar applied 2, 4-D 

was conducted using three-month-old horsenettle plants. The plants were · 

grown from seed in potted loam soil, and transplanted to full strength 

Hoagland 1 s solution two weeks prior to treatment. The plants were then 

• • placed in a growth chamber having 14 hours of light at .85 F and 10 
0 

hours of darkness at 68 F. 

Ten microliters of radioactive .2, 4-D were applied to a mid leaf 

in ten-:one micro liter drops .and a 11 owed to dry. The solution al so con

tained 0.1 percent Tri ton .X-100 surfactant .. 

The plants were removed from the growth chamber 24, 48, 72 ~nd 

96 hours following treatment and ·immediately frozen until analysis. 

Samples of-the growth solution of the 96 hour.treatment were taken 0, 

24, 48, 72 and 96 hours after treatment. 

For liquid scintillation analysis, the plants were sectioned as 

fol lows: 

1. leaf treated 

2. leaves above the leaf treated 

3. leaves below the leaf treated 
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4. stems above the leaf treated· 

5. sterns below the 1 ea f treate·d 

6. six inches of root nearest the stern 

7. remainder of root 

Each segment was weighed and then homogenized in 10 milliliters 

(ml.) of 95 percent ethanol in a Vertis homogenizer for three minutes. 

A 0. 2 ml. aliquot of this solution was then transferred into counting 

cocktail (7) and analy~ed in a Beckman Scintillation Counter. · The data 

was ~nalyzed for percent translocation. 



CHAPTER IV 

RESULTS ANO DISCUSSION 

A. I. Vegetative Fa 11 ow and Retreatment 

The preliminary screening experiment showed that .several herbicides 

caused top injury and plant control. The greatest initi-al injury was~ 

p-roduced by.the treatments of 2; 4-D, 2, 4-D and amitrole; and dicamba 

(Table III). 2, 4-D produced stem curl and stunting of the plant which 

evolved to p1ant top kill followed by resprouting from the roots. 

Chlorosis, .stemcurl, and plant stunting were procluced by the dicamba 

and amitrole treatments; The combination of amitrole and 2, 4-D pro

duced symptoms characteristic of.the 2, 4-D treatment. 

Plant counts one,year following treatment but prior to retreatment 

showed amitrole to be the most effective treatment for stand reduction. 

The 4 lb/A treatment of 2, 4-D LVE and the combination of 2, 4-D and · 

amitrole were nearly.as effective as were directed and 1 lb/A broadcast 

treatments -0f dicamba. 

The treatments of fluometruron, MSMA, prometryne, bromoxynil, and 

MSMA plus·cacodylic acid were not effective. The 0.5 lb/A of bromo

xynil and 8 lb/A of MSMA treatments did reduce plant populations· 

slightly. 

Following the retreatment, 2, 4-D, dicamba, and MSMA produced the 

greatest visual injury. Dry weather throughout the summer suppressed 

normal plan development and furthur data was unob.tainable. 

15 



TABLE III 

HORSENETTLE INJURY AND STAND REDUCTION FROM 
JUNE HERBICIDE TREATMENTS (EXPT A. I.) 

HERBICIDE RATE VISUAL INJURY RATING STAND COUNT3 

(lb,/ A,) 57 2 384 352 

Amit role 2 gpa 30 10 10 ab4 
4 gpa 30 10 7 a 
8 gpa 40 10 12 ab 

Bromoxynil 0.5 0 10 46 b-g 
1.0 0 30 80 g-j 
2.0 30 40 92 i-j 

2,4-D acid 2 70 70 68 d-j 
4 80 70 78 g-j 

2,4-D LVE 2 60 50 77 f-j 
4 90 80 42 a-f 

2,4-D + Amitrole 1 + 1.5 gpa 80 70 25 a-c 

Dicamba l aihg1 40 30 32 a-d 
1.25 aihg1 70 50 27 a-c 

l 60 40 37 a-e 
2 80 80 55 c-h 

Fluometuron + oil 1.5 + l gpa 0 20 100 j 
3.0 + l gpa 10 40 100 j 

MSMA 2 20 40 70 e-j 
4 20 20 70 e-j 
8 20 70 58 c-i 

MSMA + Cacodylic acid l gpa 10 50 80 g-j 

Prometryne + oil l + l gpa 0 30 87 h-j 
2 + l gpa 0 60 97 j 

Check 0 0 100 j· 

1 Hand directed treatment, 

2 Days after initial treatment. 

3stand count as% of check. 

4 . 
Treatments having the same letter are not significantly different at the 

0.05 level. Hyphen indicates "through." 

16 
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A. II. Horse nettle Treatment 

The fall application to· evaluate residual injury to horseriettle and 

the following, summer I s peanut crop produced different control results 

from the spring and summer applications (Table IV). The greatest initial 

horsenettle injury developed from the dicamba and 2, 4-D treatments. 

The .. foll owing summer, 2·, 4-D caused stunted growth and twisted, slightly 

thlorotic, malformed horsenettle leaves, The plants neither bloomed nor 

s'et fruits .. The combination of 2, 4-0 and am.itrole produced similar 

ef~cts, ·but to a lesser degree. Silvex at 2 and 4 lb/A prevented 

blctoming and fruit development. The remaining treatments were much less 

effecUve. 

The peanuts were stunted by the 4 lb/A treatment of 2, 4-D ·and the 

combination of 2, 4-D and amitrole. 

A. III.. Fallow Fall Residue 

The fall application of herbicides did nat significantly affect 

the yield of the peanut crop pr.educed the fol-lowing summer (Table V). 

No visual injury symptoms ·devel0ped in the peanut crop throughout the 

growing season. 

A. IV. Vegetative· Fall ow and Same-Season Retreatment 

Treatments applied in lat.e spring and retreated in mid-summer to 

control horsenettle in a fallowed area initially injured or killed the 

emerged portions of the treated plants (Table VI). All fbrmulations of 

2, 4-D, dicamba, picloram, and silvex caused stem and leaf curl. The 

2, 4-D treatments evolved to chloros.is and greater curling and death of 

the top. Dicambastunted the plant as curling increased followed by 



TABLE IV 

EFFECl OF FALL APPLIED HERBICIDES ON HORSENETTLE 
AND PEANUTS (EXPT. A. II~) 

HERBICIDE 
RATE 

(lb/A) 
VISUAL INJURY RATING 
HORSENETTLE PEANUTS 

17 1 308 263 

2 
Amitrole 2 gpa 8 cd 5 g 0 

4 gpa 8 cd 5 g 0 
8 gpa 20 be 5 g 0 

2, 4-D 1 8 cd 45 c 0 
2 25 ab 63 a 0 
4 18 be 53 b 8 

2,4-D + Amitrole 0.5 + 0.75 gpa 13 b-d 30 d 18 
1 + 1.50 gpa 15 be 35 d 

Dicam.ba 0.5 15 be 8 f 
1 23 ab 13 f 
2 35 a 13 f 

Sil vex 1 15 be 13 f 
2 13 b-d 20 e 
4 20 be 20 e 

Check O d O g 

1 The number of days after treatment. 

2Treatments having the same letter are not significantly 
different at the O. 05 level. Hyphen indicates "through." 

0 

0 
0 
0 

0 
0 
0 

0 

....... 
00 



TABLE·V 

EFFECT OF FALL APPLIED HERBICIDES ON THE FOLLOWING 
SUMMER 1 S PEANUT CROP YIELD (EXPT. A. IIi'.) 

HERBICIDE RATE YIELD 
(lb/A) (lb/A) 

Amitrole 2 gpa 1013 
4 gpa 1258 
8 gpa 923 

2,4-D·acid 1 1173 
2 1101 
4 947 

2,4-D + Amitrol 0.5 + 0.75 gpa 1424 
1.0 + 1.5 gpa 977 
2.0 + 3.0 gpa 1436 

Dicamba 0.5 1319 
1.0 1177 
2.0 1146 

Sil vex 2.0 1134 
4.0 1234 

Check· 992 

19 



TABLE VI 
EFFECT OF .SINGLE-AND DUAL TREATMENTS ON HORSENETTLE 

IN A. FALLOWED AREA (IXPT. A . .IV.) 

RATE 
201 

PERCENTAGE VISUAL INJURY REGROWTH iNJURY AT 87 
HERBICIDE lb./A. 42 50 78 UNDISlQ!D DISlQ!D 

Amitrole 2gpa 47 de2 70 a-c 10 d 97 a·· 20 be 10 de 
4gpa 60 cd 77 a-c 90 a 100 a 13 be 20 c-e 

Amitrole l,lgpa 53 de 57 c 47 be 100 a 17 be 13 c-e 
2,2gpa 60 cd 70 a-c 50 be 100 a 13 be 57 a-e 

2,4-D acid 2 83 a-c 83 a-c 43 c 100 a 7 c 13 c-e 
4 87 ab 87 ab 90 a 93 a 17 be 37 a-e 

2,4.,-D acid 0.5, 0.5 50 de 73 a-c 70 a-c 97 a 67 ab 33b-e 
1,1 80 a-c 80 a-c 77 ab 80 ab 63 ab 47 a-e 

2,4-D amine 2 83 a-c 83 ab · 87 a 90 a 7 c 40 a-e 
4 87 ab 87 ab 80 a 97 a 7 c 77 a-c 

2,4-D amine 0.5, 0.5 40.; 80 a-c 90 a 100 a 23 be· 10 de 
1,1 47 de 67 be 87 a 90 a 17 be 90 ab 

2,4-D LVE 2 87 ab 83 ab 87 a 90 a 27 be 10 de 
4 87 ab 90 a 90 a 97 a 20 be 20 c-e 

2,4-D LVE 0.5, 0.5 67 cd 7.7 a-c 87 a 97 a .20 be 67 a-d 
1,1 ·83 a-c 83 ab 83 a 100 a 7 c 40 a-e 

·oicamba 1 80 a-c 87 ab 73 a-c 100 a 67.ab - 3 

2 83'a-c 80 a-c 90 a 97 a 7 c 7 de 
Dic.i.mba 1,1 67 be 87 ab· 90 a 93 a 100 a 7 de 

2,2 90 ab 90 a 90 a 100 a 100 a 

Picloram 0.5 90 ab 83 ab 93 a 100 a 
1 97 a 93 a 97 a 100 a 

Sil vex 1 47 de 63 be 83 a 67 b O c 90 ab 
2 50 de 77 a-c 83 a 93 a 4'() be - 67 a-d 

Sil vex 0.5, 0.5 33 e 70 a-c 87 a 90 a 67 ab 100 a 
1,1 47 de 77 a-c 77 ab 8_7 ab 100 a 67 a-d 

Check O f O d O d O c O c O e 
---

1oays after initial treatment. 

2Treatments having the same letter are not significantly different at the 0.05_ level. Hyphen 
indicates "through." 

3rndicates regrowth did not occur. 
N 
0 
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defoliation and top kill. Sil vex caused chlorosis and greatly .stunted 

the plant. The 2 lb/A rate an.d retreatments were required for maximum 

topical injury of curling and chlorosis which progressed to defoliation 

and topical kill. 

Regrowth emerged from· all treatments of arnitrole, 2, 4-D, and silvex 

and from two dicamba treatments. Picloram and disked treatments of 

dicamba prevented resprouting throughout the sunmer. Undisked dicamba 

treatments resprouted, but retreatment killed the top growth. Retreat

ments .of 2, 4-D acid and silvex also caused severe injury to resprouts 

in nondisked areas. 2, 4-D amine, 2, 4-D LVE and silvex caused severe 

injury to regrowth in the disked areas. The 0.5 lb/A retreatment of 

silve.x caused plant top kill in disked areas. 

High rates of herbicides produced less control in some cases. The 

1 lb/A rate-single application-undisked treatment of dicamba produced 

greater injury to the resprouted horsenettle than the 2 lb/A-single 

appl i cation-undi sked treatment .. Similar results deve 1 oped for ami tro le 

and 2~ 4-D LYE single applications. Silvex and 2, 4-D LVE disked treat

ments also caused better control with low rates. 

· A. V. Growth Suppression ·. 

The treatments applied on .horsenettle to suppress development and 

not control the plant showed little difference after 56 days (Table VIl). 

Treatments of 2, 4-DB produced stunting, .stem curl, chlorosis, and leaf 

necrosis which evolved to defoliation within twenty days of application. 

However, the degree of injury decreased as time elapsed, Dicamba 

initially caused stem curl, chlorosis, and leaf necrosis, which· increased 

to defoliation. Chlorosis and leaf curl evolved to partial defoliation, 
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more severe chlorosis, .and stem curl from the MSMA treatments. DPX 1840 

caused stunting, chlorosh, and leaf ·necrosis initi.ally and eventua.ily. 

defoliated most ·of the plants. The amount of surfactant applied did not , 

affect topical injury after 5.7 days (Table -VII). 

· F1owe,ring applicatfons of 2, ·4-DB, 2;- 4-DB plus linuron; and dicamba 

were equally-injurious after 27 days causing defoliation, stem curl, and 

chlorosis. 

The gre_ates·t di ffer~nces appeared in the fruiting response of the 

treated· plants. The 2, 4-DB treatments applied at- the vegetative sta·ge 

reduced· fruiting 60 to 78 percent··compared with ·the· check. The 0.2 lb/A 

rate was more effective than the 0.4 rate. Applied at flowering, 2, 4-DB 

reduced fruiting 72 percent. The 2, 4-DB plus linuron and dicamba treat

ments were more effective when applied at flowering. MSMA an.d ·naptalam 

was· ineffective as a fruiting repressant~ The maxi mum fruit reduction 

with .OPX 1840 was obta.ined with. the 1.0 + 0.5 percent lb/A rate and 0.5 . 

+ 2 percent lb/A. Higher rates of the herbicides with both rates of 

surfactant decreased the repression effect. 

Horsenettle populations decreased as compared to the check from the 

application of 2, 4-DB plus linuron; di~amba,· DPX 1840 plus ,surfactant 

and naptalam when treated at the vegetative growth stage. Similarly; 

2~ 4-DB, the 2, 4-DR plus linuron combination, and dicamba when applied 

at flowering, reduced populations.·. The 0.25 lb/A dicamba treatment at 

· flowering reduced the population. However, the vegetative treatment 

increased the population. The 2, 4-DB treatment at the vegetative ·stage 

al so increased the population whereas ·the flowering stage application · 

reduced the popLtl ation. 



TABLE VII 

COMPARlSON OF 2, 4-DB FORMULATIONS ON 
HORSENETTLE (EXPT. A. VI.) 

FORMULATION RATE VISUAL INJURY 
(lb/A) 52]. 

Amine 0.4 80 
0.8 80 

Ester 0.4 50 
0.8 90 

Check - 0 

1 Days after treatment. 

N 
w 



TABLE VIII 

EFFECT OF HERBICIDES APPLIED TO HORSENETILE DURING THE 'EARLY VEGETATIVE 
OR FLOWERING STAGES OF DEVELOPMENT {l:XPT •· A. V.) 

% VISUAL INJURY % ORIG. . % HOT 
STAGE HERBICIDE RATE 

151 
POP. FRUITING 

(lb./A.) 28 56 .161 161 

Vegetative 2,4-DB 0.2 10 c 2 13 d-f 43 150 78 
0.4 40 b 57 ab 43 125 60 

2,4-DB + Linuron 1.0 73 a 57 ab 40 100 6 
1.5 77 a 73 a 43 79 74 

Dicamba 0.125 37 b 33 b-d . 50 79 50 
0.25 63 a 70 a 36 140 50 

DPX 1840 + S 0.5 + 0.5% 10 c 27 c-e 50 74 26 
1.0 + 0.5% 17 be 20 c-f 57 120 84 
2.0 + 0.5% 20 be 37 b-d 43 113 40 
0.5 + 2.0% nbc 17 d-f 37 87 0 
1.0 + 2.0% 20 be 17 d-f 53 77 84 
2.0 + 2.0% 17 be 43 be 80 89 50 

MSMA 2.0 7 c 17 d-f 36 106 0 

Naptalam 2.0 20 be 7 ef 0 70 10 
4.0 13 c 27 c-e 33 100 0 

Check O c O f 

Flowering 2,4-DB 0.4 30 ab 57 a - 74 72 
2,4-DB +Linuron 1.5 17 be 70 a - 84 - 78 
Dicamba 0.25 33 a 83 a - 75 96 
Naptalam 4.0 7 cd 13 b -- 100 40 
Check O d O b 0 100- 0 

1 Days after treatment. 

2Treatments having the same letter are not significantly different at the 0.05 level. Hyphen indicates 
"through." 

N 
.i::,. 
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A. VI. A 2, 4-DB ·comparison · 

The application of the am,ine and este·r formulations of 2, 4-DB 

. resulted in some vari a ti.on from the previous results. The 2, 4-DB treat

ments prod~ced stunting, leaf curling~ and chlorosis (Table VIII). The. 

horsenettle leaves were malformed after 52 days. The base was slender 

and the le~f stunted in size. A white to silver tinge appeared along 

the veins and leaf base. 

The 0.8 lb/A of the ester formulation produced the greatest amount 

of injury. No difference in degree of injury was evident between the 

0.4 and 0.8 lb/A amine treatments .. 

Fruiting was suppressed only for the O .4 rate of the amine formula

ti on which varies from other experiments where the amine and ester for

mulations were applied. Partial fruiting ~antral was obtained, but com

plete suppression -0f fruiting was not observed. 

B. I. Vegetative Cropped Area 

The application of herbicides at plant emergence (ground crack) 

produced injury to the peanut crop. 

The treatments of dicamba, 2, 4-D, silvex, and bromoxynil produced 

visual injury to the treated peanut plants (Table IX). Silvex, 2, 4-D, 

and dicamba caused leaf and stem curl. The symptoms dissipated· within 

fifteen days for the 2, 4-D treatment. Si lvex caused stunting and 

chlorosis which evolved to plant death. Dicamba also produced severe 

stunting, leaf curl, and chlorosis. However, ·the results were not as 

severe as the silvex treatments. 

No visual peanut crop injury appeared in .any treated area during 

the following year. 



TABLE IX 

EFFECT OF HERBICIDES ON HORSENETTLE AND PEANUTS WHEN APPLIED 
AT THE PEANUT .GROUND CRACK STAGE (EXPT. B. I.) 

PERCENT VISUAL INJURY 
HERBICIDE RATE HOJSENETTLE PEANUT 

(lb/A) 13 57 13 57 

Amitrole 2gpa 20 0 0 0 
4gpa 30 0 0 0 
8gpa 20 0 0 0 

Bromoxynil 1.0 10 10 10 0 
2.0 10 0 20 0 

2,4-D acid 2.0 50 10 0 0 
4.0 40 20 10 0 

2,4-D + Am.itrole-T 1.0 + l.Sgpa 30 0 10 0 

Dicamba 1.0 20 20 30 30 
2.0 30 30 50 50 

MSMA 2.0 0 0 0 0 
4.0 0 0 0 0 
8.0 10 0 0 0 

Sil vex 1.0 20 10 50 10 
2.0 20 0 60 30 
4.0 30 20 80 100 

Check --- 0 0 0 0 
---

1oays after treatment. 

2Treatments having the same letter are not significantly different at the 0.05 level. 
"through." 

PEANUT YIELD 
(lb/A) 

407 

0 2571 ab2 
0 2487 ab 
0 3061 a 

0 2438 a-c 
0 2499 ab 

0 3001 a 
0 2559 ab 

0 2414 a-c 

0 2153 b-d 
0 1694 d 

0 2662 ab 
0 1766 cd 
0 2807 ab 

0 2154 b-d 
0 1022 e 
0 66 f 

0 2389 a-c 

Hyphen indicates 

N 
O"I 



Only treatments of silvex at 2 and 4 lb/A and dicamba at 2 lb/A 

reduced peanut yields significantly. 

Visual injury of the horsenettle was very s 1 i ght, 

B. I I. Horsenettle Suppression on Cropped Area 

27 

Treatrrents to suppress normal horsenettle development in emerged 

peanuts caused injury to the peanut crop (Table X). Chlorosis and plant 

stunting were evident ·for all amitrole applications; Dicamba stunted 

and curled the plant until plant death occurred. The injury produced 

from the application at this growth stage was greater than the injury 

· from the ground crack application. 

The applications of 2, 4-D, 2, 4-08, 2, 4-DB plus linuron, DPX 

1840, and naptalam did not produce significant horsenettle injury 38 

days following treatment. The pQenoxy compounds initially produced 

light stunting and plant curling which dissipated by 38 days. DPX 

1840 caused curling, chlorosis, and stunting which dissipated after 

38 days. Naptalam initially caused slight stunting which dissipated 

within 27 days of treatment. 

The treatments. that reduced horsenettl e pl ant p·opul ati ans the most 

were 2, 4-D, 2, 4-DB, DPXJ840, naptalam, and picloram (Table XI). 

Piclorarn was the most effective .. The 2, 4-DB treatment reduced the 

stand by 60 percent with the exception of the 0..4 lb/A application which 

did not reduce the stand. The 2, 4-D treatrrent reduced the stand by 

39 to 51 percent. Naptalam reduced plant stands by nearly 60 percent· 

al though visual injury ·to the horsenettle was very minor. Mechanical 

cultivation was included in this experiment and may explain partial 

horsenettle population reductions. 



TABLE X 

EFFECT OF HERBICIDES ON PEANUTS WHEN APPLIED AT THE FOUR 
TRUE LEAF GROWTH STAGE (EXPT. .8. IL) 

HERBICIDE RATE PERCENT VISUAL INJURY YIELD 
(lb/A) 141 27 38 (lb/A) 

Amit role lgpa 56 b2 33 f 13 gh 1337 a-e 
2gpa 70 ab 57 e 60 ef 1243 c-e 
4gpa 73 ab 67 c-e 67 de 1134 de 

Amitrole + Surfactant 2 + ~ 77 ab 73 b-d 60 ef 1137 de 
4 + ~ 83 a 77 be 77 cd 1028 e 
2 + 2% 77 ab 60 de 50 f 1331 a-e 
4 + 2% 83 a 73 b-d 60 ef 1204 c-e 

2,4-D 1 20 cd 3 i Oh 1516 a-c 
2 23 cd 17 gh 20 g 1334 de 

2,4-DB amine o.4 3 d O i Oh 1440 a-d 
o.s 7 d 3 i Oh 1449 a-d 
1,0 10 cd 7 hi Oh 1642 a 

2,4-DB ester 0.4 7 d O i Oh 1500 a-c 
0.8 10 cd O i 7 gh 1507 a-c 
1.0 10 cd O i Oh 1594 ab 

2,4-DB + Linuron 1.0 30 c 17 gh Oh 1418 a-d 
1.5 23 cd 30 fg 20 g 1316 a-e 

Dicamba 1 87 a 87 ab 83 be 408 f 
2 90 a 100 a 100 a 12 g 

DPX 1840 + Surfactant 0.5 + ~ 20 cd 17 gh 7 gh 1425 a-d 
1.0 + ~ 13 cd 7 hi 3 h 1509 a-c 
2.0 + ~ 20 cd O i O h 1649 a 
0.5 + 2% 7 d O i 3 h 1443 a-d 
1.0 + 2% 17 cd O i Oh 1295 a-e 
2.0 + 2% 13 cd O i 7 gh 1443 a-d 

Naptalam 2 7 d O i 7 gh 1425 a-d 
4 3d O i Oh 1582 ab 

Picloram 0.25 80 a 80 be 80 cd 106 g 
0.50 77 ab 87 ab 97 ab 61 g 

Check O d O i Oh 1455 a-c 

lnays after treatment. 

2treatments having the same letter are not significantly different. 
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TABLE XI 

VISUAL INJURY AND STAND REDUCTION FROM HERBICIDES APPLIED TO 
HORSENETTLE IN A VEGETATIVE STAGE (EXPT. B. U.) 

29 

PERCENT STAND 
HERBICIDE RATE PERCENT VISUAL INJURY REDUCTION 

(lb/A) 141 27 38 73 

Amit role lgpa 23 c-e 2· 
3 ef 10 f-h 2 

2gpa 33 a-d 20 b-f 37 c-e 8 
4gpa 40 ab 27 b-f 7 gh -12 

Amitrole + Surfactant 2 + :ia 37 a-c 47 b 10 f-h 2 
4 + ~ 23 c-e 20 b-f Oh -19 
2 + 2% 33 a-d 30 b-e 20 e-h -14 
4 + 2% 33 a-d 30 b-e · 37 .c-e 25 

2,4-D 1 27 a-e 10 d-f 30 d-g 39 
2 13 ef 27 b-f 37 c-e 51 

2,4-DB amine 0.4 10 ef 30 b-e 30 d-g 60 
o .. 8 17 d-f 20 b-f 37 c-e 63 
1.0 17 d-f 27 b-f 37 c-e 77 

2,4-DB ester 0.4 13 ef 30 b-e 13 e...:h -22 
b.8 13 ef 23 b-f 37 c-e 60 
1.0 20 c-f 23 b'-f 33 d-f 63 

2,4-DB + Linuron 1.0 23 c-e 27 b-f 20 e-h 16 
I 1.5 20 c-f 37 b-d 23 d-g 17 

Dicamba 1 20 c-f 37 b-d 47 b-d 1 
2 27 a-e 43 be 63 ab 13 

DPX 1840 + Surfactant 0.5 + :ia 13 a-d 7 ef 23 d-h 35 
1 + :ia 9 ef O f 1,7 e-h 76 
2 + :ia 17 d-f 13 c-f Oh 65 

0.5 + 2% 10 e-f 7 ef 3 h 82 
1 + 2% 17 d-f 3 ef Oh 23 
2 + 2% 13 ef 7 ef 10 f-h -22 

Naptalam 2 10 ef 3 ef Oh 57 
4 10 ef 7 ef Oh 62 

Picloram 0.25 20 c-f 47 b 60 be 78 
0.50 43 a 73 a 87 a 83 

Check O f O f o n 0 

1nays after treatment. 

2rreatments having the same letter are not s.ignificantly different at the 0.05 
level. Hyphen indicates "through." 



DPX 1840 reduced pl ant popul atfons: by 23 to 82 perce·nt with, the--_ 

2 lb/A .plus 2 percent $Urfactant rate~ The increase in surfactant 

resulted in a reduced population for the 0.5 lb/ A acre treatment. , The 

O .5 percent surfactant rate was more effective fo,r a 11 rates -of DPX 

1840 than the 2.0 percent surfactant·rate. 

The greatest visual injury to the horsenettle was produced by the 

30 

pi cloram treatments (Table XI). The horsenettle defoliated and a stunted_ 

chloroti·c stem remained. The plant stems did not die nor.did they 

resprout. The higher rate of 0.5 lb/A in a fallow area killed the. 

plants and suppressed resprouting. 

Dicamba produc:ed the plant injury symptoms of stunting, chlorosis, 

and curling. , The degree of injury was 47 to 63 percent after 38 days. 

Only the treatments of naptalam, DPX 1840 pl us surfactant (1+2 percent 

and 2+0.5 percent), .and am.itrole plus surfactant (4+0.5 percent) did 

notcausehor'senettle vis·ua1 injury after 38 days (Table XII). The 

treatments· of dicamba, pi c lo ram, and one. rate of ami tro le-surfactant 

reduced crop yield (TaQle X). No other treatment significantly reduced 

peMUt yield. 

The 2, 4"'."DB compounds caused curling, stunting, _and flowering sup

-pression to horsenettle. Visual injury, varied from 13 to 37 percent-_ 

after 38 days (Table XI I). 

The most effective treatments to reduce plant populations and no.t 

injure the peanut crop appear to be the 2, 4-DB compounds, DPX 1840, and -

naptalam. 



TREATMENT 

NaClO 

H2S04 

CHECK 

CHECK 

TABLE XI I 

EFFECT-OF TREATMENT AND EXPOSURE TIME ON HORSENETTLE 
SEED GERMlNATlON (EXPT .. C. I.) 

TIME (min,) MOISTENING AGENT PERCENTAGE GERMINATED 

2 water 60 a-'c 
5 water . 63 ab 

10 water 67 ab 
2 KN03 67 ab 
5 KN03 51 a-d 

10 KN03 61 a-c 

2 water 32 e 
5 water 44 c-e 

10 water 37 d-e 
2 lqil03 67 ab 
5 KN03 64 ab 

10 KN03 49 b-d 

water 62 ab 

KN03 68 a 

31 
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C. I.· Seed Ge·nni nation . 

The greenhouse experiment to study horsenettle se,ed viability .pro

duced results similar to·- data reported by Furrer (5). Germination ranged 

from 32 to 68 percent. The NaClO treatments had germination aboV& 51 

percent (Table XII).. The ,sulfuric acid.:.water treatments reduced germi

nation to 32 to 44 percent. 

The percentage of seeds germinating corresponds to Furrer's report 

(5) of up to 65''percent. This indicates that seed dispersion could be 

a prime method of propagation in Oklahoma when .the fruits are left in 

the field; 

c •. II. 14c-2, 4-D Tfanslocation 

Radioactive 2, 4-D was applied to a single plant leaf to study 

· translocatiion in the horsenettle plant in a greenhouse experiment. The 

results were .similar to those found by Augustein and Thomps-0n (6). The 

bulk of -the applied radioactivity remained on or in the treated leaf. 

The ne:xt largest concentratio.n was,.located in the stems below the, treated 

leaf~ Only in the 72 and 96 hour samplings did an appreciable amount of· 

radioactivity appear in the analyzed roots (Table XIII). Approximately 

8. $ percent of the accoun~able radi oacti vi ty was found in the root, . 
sample at the 72 he1,ur sampling •. However, this value dissipated to nearly 

2.8 percent at the 96 hour ,sampling. 

The location of the radioactivity .fromthe applied 2, 4-D appe.ars ·· 

to indicate that very little.of the herbicide remains in the root zone. 

The 1 ack of retention in this area may account for the resprouti ng from 

topically killed plants (Part A. IV.). 



TABtE XII I 

DISTRIBUTION OF FOLIAR APPLIED 14c 2, 4-D IN VARIOUS 
HORSENETTLE P.LANT PARTS (EXPT. C, IL} 

% Radi cacti vi ty ; 

Plant Part Analyzed 241 48 72 

Treated leaf 76.0 65.0 44~5 

Leaves above treated leaf 2. 4 . 2.2 4.4 

Leaves below treated leaf· 3.5 3.5 3. 2 · 

Stem above treated leaf 5.0 9.0 6.6 

Stem below treated leaf 12.0 . 17.1 35.6 

6 inches or root nearest ·stem 0.3 0.1 4.5 

Remaining root 0.7 0.6 4 .. o 
Nutrient solution 0 0 0 

lHours after application.· 
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96 

65.3 

2.8 

3.8 

7.0 

17.6 

2.2 

0.6 

0 
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It appears that .horsenettle contro.1 ·1n fallowed areas -will have ·to. 

consist of more than orie treatment of a ,.herbicide. .Except for piclorarh,. 

no single applicaUon treatmetit-eva~uated for more than one season pro

duced consi.stant plant contro.1. Amitrole greatly reduced the number of 

plants in one experiment; However, tillage and dry weather were 

included in the treatment. Noncu:ltivated amitrole treatments applied 

in 1971 produced effective top kill, but raot resprouting fo·llowed. 

Rainfall was more:' abur:i9ant at the site .where root resprouting occurred. 

Silvex and 2, 4;..D treatments caused top kill, but resprouting was· 

too abundant to produce effective long term .control. These treatments · 

may be effective to control plants originating from sectioned root se.g

ments, but established plants having. deep root systems would probably\ 
. 

not .be controlled. If· these treatments must be used, additives ·to 

increase transl ocati on into and retention i Ii the root ·,zone need to be ·, 

evaluated. Retreatments.with silvex the same season appeared to enhance 

control, but 2, 4-D does·not appear effective when applied throughout 

th.e summer, 

Pi cloram produced horsenettle control fo,r one season with a single 

application. Top kill was not followed by root ·resprouting which implies 

that effec.tive long term control may be obtained with picloram. However, 

further evaluation must· be completed' before conclusions can be drawn. 

The stage of horsenettle development at. the time of application 

appears to have a definite effect on th.e herbicidal action. The 2, 4-D 

treatments applied in June caused top kill followed by root resprouting 

and continued growth. The September application produced a reduction in 

growth vigor throughout the following summer. Variation in herbicidal 

action was observed in treatments applied in May at the early seasonal 
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stage of ·gr~th as contrasted to the late June. flowering stage of 

horsenettle development .. Dicamba was more effecttve as a fruiting, 

suppressant when applied at the flowering -stage, .but was less effective 

for tota 1 con tro 1 . 

Treatme.nts combining herbicides with mechanical cultivation need 

further eva 1 uati on, In fal 1 owed areas, a disking operation reduced the 

time required for the pla.nt to, resprout .. Retreatments caused top kill, 

but residual fOntrol the fo]lowing year needs further evaluation, In 

· cropped areas, the combination of cultivation and naptalam caused more 

horsenettle plant'injury than naptalam applied alone. 

The type·.of implement used may affect results in the fallowed areas. 

Since the plant is capable. of propagation from root sections, a disk may 

be more .effective than a plow or· deep working sweep blaqe, The opposite 

may also be true and rototillering may prove to be more effective to 

control sectional propagation. 

Evaluations of th.e effectof currently used herbicides upon seedling 

control should be conducted; Germination experiments showed horsenettle 

seed viability to be nearly 68.percent the following spring. The pres

-etice· of new fruits annually provide an excellent source for the spread 

of the plant in the cultiv,ated field. 

On cropland, 2, 4-DB, napt_alam, and DPX 1840 appear to be the only 

effe-ctive herbi'ci.des that do not injure the peanut pl ant. Single treat

ments· of these herbicides either reduced horsenettTe fruiting, pop1Jl a

tion ,, or c;:ompetition, or combinations of thes-e, · Variation in the degree 

of injury, population change, or frui ti-ng characteri sttcs was· observed 

when treatments were applied at the horsenettle flowering stage of 

growth as contrasted to a vegetative,.early season growth stage.· 
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Re treatments ·Of ·.horsenettl e contro.1 herbi'ci des ,may be. more effe.c ... 

tive th.an single treatments as. the herbical action was. affected by the .. 

stage of development of th~ weed. An application at the peanut ·ground 

crack stage repeated 20 to 30 days later when the majority .of the horse

nettle would be blooming may be much more effective for fruiting, popu-

1 atton, and/or CO!llpetttion reduction. 

Constderi ng the current avai labi 1 i ty .of herbi ci,des .for use in 

fal 1owed ·areas, the horsenettle .control procedure that gives the ,great- . 

est promise for providing some control would be·a mid-Jun.e application 

of 2 gpa ,of amitrole of·2 lb/A of silvex,. followed by ~isking within .two 

weeks. Dicamba applied .at l lb/A appears to be a better.control when 

disking is ,not included in the .treatment. 

A more economical me.thod might be the prevention of hOrsenettle · 

fruiting in , a peanut cro.p. The herb,i ci de 2, 4-DB applied within one . 

week of peanut emergence at rates of ·O. 2 or .o.. 4 1 b/ A appears ·to· reduce . 

horsenettle competjttonand·fruiting·with no prolong·ed injury to the 

peanut ·crop. A ·retreatment· to. suppress 1 ate emerging pl ants and 

regrowth should be applie.d when the horsenettJe at".e 8 to 14 inches 

tall and ·before'the horsenettle's bloomi.ng period.· Naptal·am applied· 

at 4 lb/A at ground crack -and· mecha.nically CL!ltivated appear to reduce 

the number of horsenett·le plants during the season. 



CHAPTER V · 

SUMM,A/RY AND CONCLUSIONS 

The influence -of several herbicides on horsenettle growing in fal ... 

lowed areas and in .cropped areas was studied. The most effective treat

ment. for killing the top of the horsenettle and suppressing regrowth was 

picloram. Silvex, 2, 4-D, dicamba; and amitrole were effective for top 

kill, but regrowth followed at a ·significant degree. In one experiment,. 

amitrole, cultivation and dry weather controlled 90 percent of the 

treated plants., Other amitrole treatments appeared less effective. No 

single treatment appears. to give effecti.ve long term control with the 

exception of picloram~ 

Two fall applied treatments on horsenettle in fallow areas appeared 

to suppress fruiting the following surrmer; No significant effects were 

found in the foJlowing year's crop of-peanuts in the treated areas.-.. ' \ 

In cropped areas, the treatments of 2, 4-DB; 2; 4-D, naptalam, and 

DPX 1840. suppressed horsenettl e fruiting and/or reduced pl ant populations · 

without'injuring the peanut crop. Picloram, dicamba, and sflvel reduced 
I< 

plant pbpulations but severely injured the peanut crop. 

No treatment may be singled out as most -effective as th.e bulk of 
' 

the data is for one year and.does not reflect.results-expected for 

longer than one growing season. The perennial species possess· a large 

root food reserve and top kill does not reflect .long term control. 
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The translocation of 14c-2, 4-D appears to be restricted primarily 

to the above ground sections of, the horsenettle plant., The .inability of 

the herbicide to move into an,d remain in the root·zone may be one expla

nation for the effective top kill and subsequent resp routing when .:the 

2, 4-D and phenoxy related compounds are used.~ . 

The germination studies showed that 34 to 68 percent of the seeds 

extracted from horsenettle fruits are viable the following spring and 

that seed dispersion is -one method of plant propqgation. 
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1970 RAINFALL AT FORT COBB 

(inches) 

JANUARY FEBRUARY MARCH APRIL 

o.oo 23 0.28 6 0.76 1 0.44 
24 0.05 7 0.52 4 0.06 

16 0.36 5 0.12 
19 0.17 10 0.15 
28 0.58 17 0.68 
31 o.os 30 1.34 

MAY JUNE JULY AUGUST 

15 0.78 1 0.66 11 0.23 21 1.29 
28 0.02 3 0,17 21 a.so 22 0.25 
29 1.96 4 0.27 29 0.41 

12 0.65 31 0,56 
13 o. 71 
25 0.20 

SEPTEMBER OCTOBER NOVEMBER DECEMBER 

8 0.05 5 0.30 13 0.05 15 0.10 
14 0.52 7 0.35 14 0.42 16 0.16 
16 0.05 8 0.03 21 0.03 
17 0.09- 17 0.40 
22 0.60 
23 1.20 
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1971 RAINFALL AT FORT COBB 

(inches) 

JANUARY FEBRUARY MARCH APRIL 

3 0.72 19 0.30 
25 0.82 o.oo 18 0.03 

20 0.54 
29 0.02 
30 0.04 

MAY JUNE JULY AUGUST 

9 0.97 1 2.11 1 1.27 8 0.21 
18 0.03 3 0.32 22 0.15 9 1.21 
24 0.37 8 0.04 23 0.53 12 0.68 
27 1.07 9 0.36 28 0.93 14 0.35 
31 1.03 11 1.02 30 0.07 15 0.40 

20 0.25 16 0.20 
22 0.27 24 0.56 

29. 0.75 

SEPTEMBER OCTOBER NOVEMBER DECEMBER 

5 0.48 2 0.4~ 22 0.12 2 0.20 
17 1.07 18 0.61 23 0.61 6 0.60 
18 1.16" 19 0.03 9 0.05 
24 0.52 20 0.40 14 0.04 
25 1.43 26 0.05 15 0.90 

27 0.77 30 0.37 
29 0.63 
30 0.54 
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1971 RAINFALL AT PRAGUE 

(inches) 

JANUARY FEBRUARY MARCH APRIL 

3 0.87 , 4 1.24 13 0.15 5 0.07 
13 0.08 29 0.02 17 0,17 
19 0.62 18 0.69 
21 0.43 20 0.75 
22 0.86 23 0.18 
25 0.26 29 0.12 

30 0.15 

MAY JUNE JULY AUGUST 

3 0.08 1 1.08 1 3.52 4 0.07 
7 0.02 3 2.22 2 0.20 7 0.19 

10 0.54 8 0.48 18 0.06 12 0.43 
19 0.06 9 1.36 24 1.30 15 0.66 
23 0.20 11 0.03 28 0.06 16 0.18 
24 0.37 13 0.24 30 0.03 22 0.05 
27 1.58 14 0.06 23 0.47 
30 0.14 21 0.02 

SEPTEMBER OCTOBER NOVEMBER DECEMBER 

5 0.27 2 2.04 2 0.01 1 0.02 
6 0.12 9 0.30 8 0.07 3 0.55 
7 0.05 18 0.48 18 0.46 6 0.12· 

18 0.35. 19 0.08 23 0.15 9 0.56 
19 1.64 20 1.35 29 0.02 10 1.55 
25 1.40 27 0.63 14 0.13 

31 0.02 15 1.66 
29 0.06 
30 0.38 
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1971 R.A.INPALL AT SHAWNBB 

(inehH) 

JANUARY .. FEBRUARY MARCH APRIL 

3 0.97 4 0.30 3 0.11 5 0.07 
14 0.12 19 0.32 29 0.05 17 0.17 
15 0.02 21 0.45 18 0.93 

22 0.74 20 1.85 
25 0.13 21 0.12 

23 0.03 
29 0,28 
30 0.07 

MAY JUNE JULY AUGUST 

2 0.04 1 0.82 1 2.02 7 0.23 
3 0.13 3 1.59 2 0.50 8 0.28 
4 0.01 8 0.15 23 0.42 12 0.13 
7 0.06 9 0.48 24 0.08 13 0.01 

10 0.57 11 0.01 28 0.96 14 0.09 
11 0.02 12 0.06 15 0.98 
23 0.01 13 0.42 16 0.02 
24 0.55 21 0.11 22 0.10 
27 0.81 29 0.41 

SEPTEMBER OCTOBER NOVEMBER DECEMBER 

5 0.10 3 1.84 2 0.06 1 0.04 
6 0.05 18 0.07 8 0.04 3 0.56 

17 1.23 19 0.25 18 0.34 5 0.03 
18 1.58 20 1.82 23 0.07 6 0.09 
19 0.55 21 0.08 9 0.55 
20 0.15 27 0.36 10 1.38 
24 0.28 31 0.01 14 0.03 
25 0.96 15 1.14 
26 0.02 29 0.03 

30 0.45 
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