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Controloj' 

FIELD 
BINDWEED by 

Cultural and Chelnical ilfethods 1 

By WILLI,\M :M. PUIl,LIPS, Hesearch Agronomist, 

Crops Research Division, 

Agricultural Research Service ~ 


lfield bindweed (('onl'oh'/llus (/i'l'enSi8 L.) is all ag-g-I'essi\'e deep­
I'oot'eel pel.'l'llllilt1 plant that- has IOIlg- Iwen re('ogniz(,d as the most 
sl'riOIlS weed pest in Ill:llly areas ill the ('(,Iltml and fal' Wl'slel'll l-Ilitl'<[ 
Statl's. It also ranks high among weed problpllIS in tllt~ ('01'11 Belt, in 
Some Sodheastern States, aneJin lIIallY parts of the South and 
SOllth ,\'est. 

Bindweed, 11 nati\'(~ of Europe and Wl'stel.'n .\sia. a('('ol'ding- to 
I\:iesselbach and ('owol'kel'8 (.1),3 first ap\Wl11'Pll in this (,Olllltl',\' alollg­
t'heeastel'l1 s('aooard, It was reporied ill \,irgillia ill 17:)!), alld \\'as tirst 
I'cporff,"<i ill Kallsas at Topeka. in 1877. Fmzil'l' (.~) thong-ht it waS 
pl'Ohably brought 10 Kallsas ill sl'ed wheat frolll thl' l.·krailliall regioll 
of Russia betweell ISj() and 1875. 

The Iil'sl: ex\wrimellls on till' eOlltl'01 of bindweed ill KallRa:; wcr(' 
('on(ltlded ill If)07 and l!)(),s on a fal'Il1 Iwar Yietol'ia. Ellis COllnly, 
IInd('I' the dil'('C'l'ion of ..:\, U. Ten J1.:yek of the Kans:is .\g-L'i<-lIIIIII'~1 
Expcl'inll'nt Station. Expet'irnellts invoh'illg the lise of salt, l'ult inl ­
tioll, and smother (TOPS \\'ere hl.'g-1I1l at the Fort: Hays Brallth Statioll 
ill Inl5 by RE. Gc'tty of t'he r,:--i, Departlliellt of .\gTicultun', The 
l'eS1\ I ts of Ulesl.' experi Illell ts ('ond 1\eiNI 0\'('1.' a period of yea I'S Wl'l'C 
L'epol'ted hy Call and Getty (J) ill l!l~:l 

Eady l'l'ports from oth(,I' :--ila!ps Oil hindweed control in('lude t.ho:;\, 
of Binjl'tti (2) alld Gray {;}} of Califorllia in H)U alld In17, alld 
:--i(('wal'! alld Pittman (14) of {-tall ill I!)~,t Latl';Iww and Zahnll',\' 
(JO, 11) I'epol'tedin 1!):27 and I!)~S 111(' l'{'s1\lts of l'Xpel'illl('nis with 
sodium ('ldorate on billdwl.'ed ('olltTol ill Kansas, From (!)~l)l() 1!l;\.I. 
Illany in\'estigators, in('ludillg" !-l('lmf'cl' and co\\"ol'kl'I's (:31), Kenlledy 

'f.'OO)l('I'at'jn' illl'l';;ti,:..:ati()ll;; III' Ilw ,\;':I'j('I1III11'al HI'''l'al'('h HI'I'I'i('p. {',H, PI'IHlI'f. 
1111'111. tlf .\;':I'i(o II I I lin', allil Ih(' 1\::III"a" Agl'it'lIlll1l'al Jo:.~)I('l'iIlH'lIt Hlalioll, '1'111'''(' 
illl,.."ligatioll;; \\,1'1'(' ('IIIHltI('lp<i at IIH' FilI'I IIa,I';; III'all('h :-;latiOIl, Ua,I''', I\:all"" 
dlll'illg I Ill' 1II'I'i",IJ!):{:I·:lK 

".\('kllUII-It'dglllf'!lt is rlil(' 1<', .L, 'l'i111 II 1011", I'P"I':II'C"l1 a)!I'IIIIOllli"I', ,\gri('nllill':11 
lll',;('al'<'h Hpl'I'k(', II"ho lI"aH ill ('11:11';:'(' of Ihl' \\,ol'k (1'0111 I!I:I:I 10 I!),IS, 

o Hali/: 1I11111i1('I''; ill l'al'('lIthp"(',, l'('f\'I' h. "LiI.(,I'alll!'l· ('jll'd" p. :!Ii. 

1 
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and Crafts (8), ,Yillanl (,JO) , Hulbert find othel's (7). Tingey (;2/)), 
Hnd Kiesselbaeh ilnd othet's UJ). l'('poried results \"ith cultivation, 
ehlorates, al1l1 other methods of ('ontTollinl! field billdweed, III l'ecpnt 
years ma.ny im'e::;t'1gators 11a \'e puhl ished results on the contl'ol of hi 11(1­

\\'eed \\'ith seledin;- and soil-stt'I'ilizilli[ chemicals, ~[ost of these data 
hayc becn published in abstract forn; in reports frol11 the se\'(lI':t1 re­
!!'ional \\'eed ('O!ltrol cOllfel'ellc('s in rnitl'(l States and C'ana(la, 
. Thp im'pstigations I'pportec1 in this bllllptin \\'Pl'l' l)(~l!lln .Tnly 1, l!i:1ii, 
The l'xpPI'imental plots \\'(>re loeat(>!1 on a 1:10-a('r(> l!':lct of bilHlwN'd­
infested land ac1jaC'(>nt to the Fort Hays Branch Experiment St'atioll, 
They \\'er(> part of a ('()ol'(lillatecl J;'NIPI'al-Sta j 'p l'P!!ional rps(>areh pro­
!!l'am in \\'hieh proje('ts \\'ere also estahlislwc1 in }!);}:i alld 1!):1(1 at 
Genps(>o. Idaho, York, Xe!>r" Laillhertoll, ~[inn" and Ha\\'anlen, 
To\\'a, Preliminary report::; of the inY(>st'igations at Hays, KaliS" \\'('rl' 
pui)lished ill l!);}!)" and 1!l-U (.!ii) , alld ('PI-tain ('ompl(>tl'([ phasl's \\'pl'p 
publislll'd in If)iiO (27), IDiil (,:8), and ]!):;-~ (,.!()) , Brid rp])orts of 
l'l'SUltS ",ith RP\'Hnl soil-slprilizinl! dwrni('als (U. n, J!,. j:j. f(J) alld 
1110re detailC'([ l'ppoJ't:-; 011 nIt' liSP of ('(>J'tain ehlorinatpd henzoic- acids 
(1'1. 18, It)) werl' pllbliRhC'd by Phillips, 

Pulll ished rp]loJ'ts 011 t1lC' ('ooJ'd i na 1('(1 pl'O;,!T:l1ll in oth('r Statps IIa \'p 
ht'('ll Illade by Seely (;:,:) alld ('oworkpJ's (!.f). Hakkp all(l othpl's (I). 
Ifa nson :I!lel ('o\\'ol'kpI'S ((/). and "'i Isoll a11(1 ('O\\'OJ'kt'I'S ! ,J I), Xu 
nHE'lllpt' hus bpPIl Illade> to l'l'\'ipl\' all tht, lif"('ra~ul'l'. hut the J'f'fl'J'PIH'l'S 
lis\(,a on p:tp:l's:!s to:l!l ],pl:lt(' diJ'C'('lly to lipId billdwppcl ('olltTot 

This bull(>till sUllllllarizps thp IllOJ'e' illlportant result:" of :!..J- ,\'l';lrR 
of IlilHI\\'('(>(\ ('ollt'l'Ol ill\'pst'igations at t hl' Vort 1fays HI':IIll'h ExpeJ'i­
lll('nI" Stat'ioll, Tltp conditiolls lI11(kJ' whi('1! Ill(' pxppJ'inl('ntswPJ'P 
{"(HHluC'tpt\ al'p dp!';(,J'ihPlI, so l't'a(l('J'f' lIlay jutl;,!'p thl' application of tIl\' 
J'PSlllts to th('il'loc:tlit'ips and sit uatiolls, 

EXPERIMENTAL CONDITIONS 

Climatic Conditions 

I'J'C'('ipitation ]>ro\)ahl." is tIl(' most illlpol'tallt of tltp Sl'\'C'I':1I ('Iinlati(' 
f:tl'toJ's that 1ll:1Y ill rt U('Il('l' J'PSltlts of hi lid \\,(Ipd ('olltTol p;qwJ'i 1lll'11t s, 
Tahlp 1 sUllllllaJ'iz('s tltl' ]lJ'P('ipitatioll I'p('pin'd at Ilays, KaliS.. foJ' :!,I, 
\'pal's: Thl' ,\'('arly pJ'l'('ipitat ion as \\'(,11 as tIlt' alllollllt of rain fall I'(~­
('ein'd dUJ'illg i'll(' !!1'O\\'ill!! SP:lSOIl Y:1J'ipd ('onsic\l'J'ahly, Tlit' ,\'('arl,\' 
l'all!!'C' \\'as frolll D,:!l ilH'lips ill I!);,(i to ·~:L:H ill('hps in l!l,il. 'I'll(' \'('al's 
of 1.!l:Hi• .In:;', I!):W, I!),~:l. I!l.i:!. alH] I!);i(; \\'('rp pxtTPIIll'h (In', i1ain­
1':111 dist J'ihlltion ill l!);j:L I!);I·L and 1!I;i,"i \\'as Stich thai (iJ'ou!!ln ('ondi­
t iolts PI'l'\'f.l iIpel till ;'i n.!!' Illll('lI of I hl' !!I'o\\'i llg SP;J S() 11 , Llt'k o'f III 0 i,.;ll II 'C' 

1'l'<11J('pd ,\'1(llds of llIost CI'OpS ill fIll' yl':tl' 01' 101\' l':ti"l'all :tud also 
tllP follo\\'ill!!' \'(,:11'. oll'iu!!' 10 I:l('k or slIiJsIIl'l'a('p 11IOi~;(1l1'1', .\loistllI'P. 
ill g('IlC'l"jtl, \;':lS I'a\'ol':lhl(. ill thp ,\'(':tI'S l!H() thl'OIl;,!'\J l!l,il :Iud ill ID'-" 
:lnd l!liiS, ('ousi(\pl'nhh' 1110l'P 1'11:111 :t\'(,I':t~(' I'ainfall \\':1S I'(,('pi\'pd dlll'­
illg :-:p\'Pl'al of thosp ,\'(,:'11':-;, (fo \1'(' l"pl'. (\J'p :1111111:11 :Iud, :-:(':J::ollal an'I'­

'1'1 II \111;\,;-;, I,'. I... EI' ,\;\'f', I., K, ST,\ 111.1-:1(, L, ~I., :l1l(1 Srl';I,1', (', I. 1'1(( ,(;m' ss 1:1'­

ponT 'II' (OOI'I-:I:'\Tln: ,,'VEil (:"n;STI!;,ITIO:"S, ,',S, p('Pt, .\,l!T, I:UI', "1:1111 '"rI\i~, 

," i IIU'O. H pI', 1!J::!I, il'I'()('('i"'i"'l'cl.l 

I 
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3 COK1'HOL OF FJELD BfNDWEED 

nges f01' 1D3!5 to 1!)58 w(:,l'(, comparat in·l,r littl!:' difl'!:'l'pnt fJ'oJll tilt' 
!H-yeal' n vemge, lS68-1!)5S. 

In gelleml, the years of low ra.illfall had relati\"!:'ly high tel1lpel'il­
hu·es. The combined erred of defieient moisture and I1nmmnlly hi,!!ll 
temperntm'ps J'Pslllted in conditions extremely Unf,lYOrable fot' (ToPS 
and fOi' we('d eontJ'ol experiments. 

T.\HI.~] I.-PI'f'dpitrllio?l t'('('ol'(/t'd at l/((.'/8, f{rtn,~., ,.f).Jii-:')8 I 

l:Sen~ol\tll S('tlsonnlH
YrHI' Apr. 1- Tofal If Yl'tlr Apr. 1- Total 

Rept. :30 Ii;: Sept. :3U 
~ ~.. 

[nchl',s III('hl',~ Ii /'I/'ILI'S Tnl'hes
\!);35 __ _ 18. Of) 21. S7 I) lO·n __ 17.52 22. H5I\):3U __ 12. :~O 15, HI) l; 1O·IS._ 1n. 5:{ 2U, IH
10:37 __ la.1)3 17. SU :1 I !l4!) __ 17. 1:3 2:t U2 
I \)as._ 10, 20 2:2. 11 :1 1!J50 __ 21. 57 25,5n
I !):~!) __ 12. :);> 15, S5 I: 1\)51 • _ :37. -15 -1:3. ;3·1
1040 __ Ill, HI) 22. !ll \1 I!)52._ \).OU 1:3. :3\1 
1!J4'- _ 21. (j{i 28. 1:3 I: 

I! HJ5:L. I 14.11 21. 07
I \)>!2 __ 2:3, ·12 2!l. ()I 1!)5,L. .. -. i 15. (),'j lS.5\iLl!1>!:)'. J2.82 H)M•• 

~ 

10, ;12 21. lfj 
1\J.l4_. :! I. 21 2!),70 

Hi, 10 !t 
l! I!J5G --. ---.'1- _... - .. - 7.00 !1. 21

J!),J5 __ 17.4(j 20. :H If).'}; _. 
~ 

- - --- "- - - n..J8 28, :{:{
1\j.\(L_ _. i 17.3S 2(i. ·18 i 1\l58 •.. -I 2·.I. S:! aI. 21 

I 
1 AI'(,I':I\!(' ,;pu,:ollal, UJ:l5-5S, IS.OU ioc'hr',;; JS(j8-1 !l58, 17,().J iUl'hl'';. A ,"pm!!(' 

lola I, Ill:{5-5S, :!2.!l7 i1l('I1f'~: IS{i8-IH,iS, 22.\1U ill('IH's, 

Soil Type 

The expel·imellta.l area at Hays ('ollsish, mostly of le\'(~1 to slightly 
rolling upland. The soil, a ('rete silty ('lay loam, ltils sOlllewhaf 
finer texture th:ln many of the upland soils ill 1\'(':"I-(.'('IIII·al ](1I11511,'i. 
The surfuce 1:2 il1dles is a mediulIl Iwan", (I,lI'l,: :-.iltv ('Ia\' loanl. Thl' 
slIbsoilis heayier. lIIore ('ol1lpad, and IIghtpl' ('olo;:e<l, 'The soil has 
:t hi,!!lt 1l10istul'e-hoJdill,!! ('apaeily and is eapabl!' of pl'Odw'illi-!' 
h ip:h yields; of CI'OP" 11 Il <1(' I' J:l \'Ol'a 1,1", llloistlll'p a11<1 nth(>\' ('I i Illatic 
('ollditions. Its hea,'y ehara('jPI' makes SOIll!' farlllinp: operation::; 
I'ather cliflieult unl('ss Illoistun' ('o])dilio]):-:. an' id!'al. 

Bindvveed Grovvth 

,"h!'n Ih(' ('xpcl'imcfltal \\'ol'k on hindw(>!'d at Hays was undprtakpli 
ill Ul:liJ, tll(> infestation waf; ('olllpipte and I'elllrtl'kably lIli ironlJ on about 
two-thirds of the area.. The relll:linill!! olle-thil'd ('ontained 1I11l11C'I'OUS 
bi lid In.'l'd spots. • 

Binll\\'!'(>(l gl'o\\'in,!! Oil the expprilllentnl al'!'a was, ill p.'('II!'I·;il, l'p1:1­
tin'ly fihallo\\' 1'001'ed ((ii-!', 1). ~r(jl'(' thall TO pen'Pllt of tll!' to!':11 
wei::dlt of I'oots in til!' top (j fe!'/ of ~oil 1I':iS ill tltc' slll'f:IC'P :Z fppl. 

The p:l'o\\"i IIp: season I'm hi lid \\'ppel at I fays a '(PI'H.!!,(·S nhOIl t i' 111011 ths, 
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~pl'ill!! PIlIl'l'gl'Il('C lI"lIally Iwgill" p,ll'ly ill _\pril amI f..!')'I)\Ytll c0l1ii1111l''; 
until XO\'l'lliIJl'1' 01' IIlltil Illi I\i III 1I III 1~'IIII)l'ratlln',; of ~1I; F" 01' 10Wl'I', 
(l(THI', Telllpl'l'ntlll'p;o; fl'olll :2()c to :;0" 1'1'1 a 1'<1 hilldw('(,d gl'OIrth hilt' 
dl) lIot killtllP \'iIlP", 

XOI'Jllalh', IIt'a\'il'Ht l)illc1\\'l'pd IJloolll ill lin' lIa\'" \'i('illi!\' i" fl'(lill 
:'lIar I;)!o :)Ulll' 1;), and "(,Plllllaturi!r lJ('[!"ill:' fj'Olll',JUII(, I:, t'() ,Iuh' 1:\, 
Billll\\,(,pd ;;Pl'd 1I~\la\lr 1Ilalul'l''; l>l'i'Ol'l' l!l'aill han"l'"r ill ill fl':'\Pt\ 
lipId:;, \\'h('ll suflieil'lIt' moi:.;tlln' is :l\'ailal;ll'. tl1l' hilld\\"l'\'d ('Olllil\l\(';; 
to blooJII a lid. pl'oducp ,,('('d dUl'ill!!' _\Uf..!'II;;t Hild ~('pf('lIlbl'I', III "('a,,ol1;; 
of lo\\' HIIlIIIIl'1' raiJlfall. tin' iJilld\\'('('d oi'IPII "('(,Ollll':- dOI'lIlall! ill 
,July alld th('11 ,;tarts 1ll'1\: !!T{l\\,th ill lai(' _\Uf..!'lI"t 01.' l'lIrly ~l'pt(,l1d)('1' 
t ti!.!',~), If (In' (·(Jllditioll:-; ('()llIilllll' throll!.!"11 llip fall. little 1'l'l!I'()wt!J 
i::: ill;ulp ill tlw I;lttel' P;ll't of tltl' ,[!'I'owillg' S('a~OIl, . • 

EXPERIMENTAL PLAN 

TIll' l'xpl'l'illlt'llt,; \l1lt!pl'takl'll HI the hl'gilillill,!! of i1w Pl'ojl'('{ \\'('1'(' 

to gi\'(' illfol'llla(ioll on tllany pIUl':l'~ of hillll\\'l'£'d ('olltl'Ol. Till',\' 
('o\"l'I'l'd l'O()l-I'PSPI'\"l' HlldiC',.:; fl'l'qllPI)('Y, till1l' o/' J)('~,dll1Jil1g", Hild dl'ptli­
of-<'ulti\'arioll stu(lips: U:iP of ('olllpc'!itin' CI'Op:,: <llId ('()lIljlill'i:';OIl:' of 
ditl'('I'Plit da(Ps, l'illl':';, illld IIlptllOd,.: Ill' applyillg :'fJdiJlIIi chlol'ilfl' alld 
0\ 1ll'1' dH'1lI iell I t l'l'lIl111l'lll s. 1II 1D,~lj ilnd Inlp1', till' ]lro!!,l"alll im'\ndl'd 
il\\'p:itiglltiolls with ('hemi('al ('01111'01 by ~.-l-\) lind. ('Ollihillatioll:-; of 
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:!.l-I) \\iill "()IIIPI'llIlll' "I'OP'"' :lIHI Ilil h illtpll:-in' ('1111 il'nt iOIl. :-,ilJ(,(' 
1!)~III. 11I:llIy :-oil :-II'I'jlizil1!..!'-IYlll' ('IIl'llIi";i1:- Ilnl'l' h('t'll I (,,,I t'd, 

]':i1'p,'lin'Ill'"" of 11.(' I':II'ill"'" 11'{,:lIIIII'III" 1\-<1:- dl'II'I'lIlilll'ti Ill' I1lakilJ!! 
1111111('I'IlI1:- ,'Olllll,.. (Jr :-lIn'jl'ill!! pl:III[:, liIl'ou!..!'holll 1IIl' !'Olll::-!' or Ili(' 

".\lll'I'illl!'IIl", \\'11"111111' ,..l:llll! Id' llilltill(,l'd \I'll,.. ,,(I df'II:--(':I:- 10 jll'01iillil 

,'ol1lllillg :i11 pl:lII!' oll :I !!irl'lI plu!. :I 1III'II'I""'l'lnl'l' '1 11 "dl':l1 11':1'" 

IH'd, TIll' 1I1111"1('l' (JI' ,..:lIlIpJ",.. 11('1' pllll I-:tl'i!'d lIilh 1111' plll[ :-11.('. 
!Jill :II 1,,:1"'1 I'IJIII' 1-111('11'1' "'111:11'(' 'Iliad 1':11,.. 111'1'(' ll:-I'd tIll :I II plnl"', 'I'll(' 
1'l''''lillill!..!' "(111111,.. 1\('1'(' ,'olln'I'll,tI 10 a pl:IIII'-IH'J":-(JlI;II'I"I'(HI ha:-i,.., 
,\ rlPI' :1 11'1':111111'111 111Id (:\II"'l'd "01111' :-1:lIt<l 1'('dill'l illl!. I h(' PilI il'(' plol 
"'I'I'\'I'I!:I" IIII' "';11111'11', .\!..!'aill rIll"", ('011111,.. III'I'!' ('OIIl'I'I'll'd 111:1 "'1"al't'
mil ll:\,..j,.., 

,\['hI tIata IWl'!'ill :11'1' l'l'IHII'll'el ;1,..lllIlllhl'l">!' "III'I'i, ill!..!' pl:III1,', I\illd, 
1\,l'l'el !..!'I'(JII I I, ":Il'i!'''' ('(JIl,..jdl'I';t1d \ I JII'I 1I1!..!'1 10111 IIII' !..!TOllill!..!' H':I:--!IIi: rJllI:--, 

/1 1:1111 ('Il\[lJl" 111:t(11' !III a !.ti"!'11 ai'I':!:l1 dill'I'1'1'11l I ill!!" 111:1.1' "nl',I' .!!I'l':llly, 
:-,il\l'l' (,xpl'I'illll'lIt~ \,p/,(' :--1;11'11'1/ al nll'ioll:- 11111('''' dlll'ill!..!' 111(' ,\"l'al', 
phlll ('OI[lIl~ Illneil' al Ill!' 1II'gillll!ll!! of 1hI' 1',\PI'I'iIIll'lIt \llIlIlrI 1101 
11f'I'I'''''':\I'il, 1'1'111'('11111'11'1[1' Il'n'lllrilll'!'~lnli(JI1, 

,\I:tll,l' r;"'IIlI',.. :11]'1'('1 Ihl' 1111 II I iJl'l' or plnlll'" Ihal 111:1." 1)(, !,!Tol\illg:ll 
:L gin'lI lilll!', I,'ol'I'Xallljlll'. ('lIlti":llioll :11'-,- III ti-\\'l'l'k illll'n'ul:- llIay 

11101'(, lli"ll dIJIIII!t, III{' \1II111111'1' of 1'111!'1'!,!'pd pla"I:--, :1' ('IHllpal'!'d l(l 
I"ldi"t t1rlu,d al'l'a:-, 

Bl'('nll~I' Ill' Iln'''(' 1<1I'i"lllt,,,,, nil I'XIH'I'illll'lIl:-' 111'1'1' ~Inl'tl'd Oil 1:tlltI 
IH,:\\'ily illl'l'''ll'ti \\'ilit hilldWl'!'d. all" IJIl'II III!' 1'1]'1'('lin'III''''''' or lIlt' 
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nwiOllS i"rE'ntl11el1ls was ('ompiu'('l1 by ('lwC'kin!! th('lllllnbl'l' of SlIITi\'­
in!! wecd planh" In oI'(le I.' to make the data from a gi\'en type of 
eXperUllt'lIt as ('ompal'able as possible, plant ('ollnt,; nlade in tile salllC 
SE'aSOIl of the yeaI' WPl'p lIspd in Pl'pIHlI.'ing thp rabll's, 

It slloul(1 also be pointpd Ollt that slIlTi\'ing plants ([0 Ilot ne"cs::al'ily 
l'etlE'ct the ITlle de!!t'el' of bindwE'pd control. For l'xample, two clH'll1i­
eal h'('atlllE'nts mi!!ht allow the sUlTinll 01' ;)(1 plants pl'I' sqll:u'P l'O(l. 

In one case all plants Inight be nOl'1l1al anel yi!!OI'OllS: in the otlH'1' 
tl'eafrnent they Illi!.dlt bp small .\11(1 weak and t'."hibit abnormal !!I'owtll 
1mbils, ,. , 

('1.'01' yields \\'l'I'P l'l'l'ol'(led in PXI)(>I'inl(>nls tl.",d ill\'ol\'e<! CI'Op compe­
tition, All treatlllents were l'eplieated Iwo 01' 1110l'P limps in pach 
PXIWl'illlPnL ~rost t,\'jWS of pxppl'inlPlll's \\'CI'P l'('IWah'(1 OJl np\\' plots 
(W('I'), ,Ypal' o\"!'I'jwl'iods of:\ tn J() ,\'Plll'S, 1n mallY pXI)(,l'inl(>llts II'Pat­
Illpn!" wPl'e ('ontillllPd ulltil 111(' bind\\'epcl was ('omph,tl'l,\' pl'<ldicat('d 
hv the most ell'PI,ti\'(' nIPtl\o(JS, This was ([(Jill' to tlpl('l'milH', as "'(,II 
as possiblp. the nn'(,('{ of seasollal nll'iat ion llpOIl l,'(>;-;IIlts, TIll' pxppl'i­
ll1(>nial plots l'tlllg'NI from olle-half sqllal'p I'Od 1'01' SOIlI(' cf tIll' :;('1"1'1'11­
in!! te"tsof IlpW ('Ill'mi('nl;; to onp-t-\\'C'lltiC'th H('1'C' or nlOl'l' :for ('Illtindioll 
an<1 eOllljll'titin? C'I'oppin!! C'xpel'inlt'nts, 

EXPERIMENTAL RESULTS 

Effect of Binchveed on Crop Yield 

A spl'iC's of ('xI)('I'inlPnt::: WC'I'(' slal'tpd in H):1(i :111(1 ('ontillllNI PHch 
veal' tlrl'OIl!!lr I!l-ri'. tC'still!! thl' pll'pl'i of billd\\'('('d 011 tlH' \'il'I(1 of pi!!llt 
<1 i tl'erC'llt (,I'OPS urI), TG is 1)(,l'iod ('{)\'('1'p{j a wide' I'anil' 0 f gl'o\',:i ng' 
('onditions, III SOllll' YPlIl'" \'il'lds \\'1'1'(' ('xtl'Pllll'h- lo\\' 1'01' n<'al'h' all 
('I'OP", In othpl' ,\'P:lI::; tIl(> ',\'ipld:; \\'PI'p qllitP high, Hnd tlrp l~~,\'('al' 
a H'I'<l!!e i nd i('atl':: t lin t, 0\'(>1' t 1)(' IWl'iod npa 1'1,\' n\'PI'H!!<' yip Ids \\'('1'(> 

ohtainpd on land not ill fl'stc>d \\'it'h lJind'\\'N'(1. 
The llIl'tlro(l" of plallt'ill!! nlld (,lIltlll'<ll jll';Iet ieps followpd Wl'l'P ('0111­

parable to aWI'a,!!(' fal'lll pl';l('ti('Ps, Olll,\' ahollt- half of tlrp .U'('H IIsl'li 
for these ('xjll'\'illwnts was illf('st('d wit h billd\\'l'Pll. ,\,i('ld;-; \\'('n' <I('tpl'­
milletl ::ppamt('ly Oil illfps(('d and l10llill I\'::tl'd al'('a;-; 1'01' ('a('h ('l'OP, 

Gmin yiplds of six ditl'pl'pnt (TOPS \\'PI'P I'('dll('('d IJ,\' IJindwl'('(j ill­
fpstations i'l-OI1I a Illillillllllll of ~() pen'Pllt for 1',\'(> to ;I lIlaXilllllll1 of TI'i 
jll'l'('ent fOl' milo (,dO), FOl'<lg"p yiplds \\'('1'(> l'l'dlH'('d fl'Olll :IT jll'I'('(>llt 
in dl'illl'(j SOI'!!O to ;d jll'I'('pnt ill lnilo (.!rl), Th{' slllnll-f.!"l'aill ('I'OPS, 
('am ppt i ng \\' it h hind Wl'('(l. prod \1('(>(1 I'P I a t i\'(, Iy gl'l'a t PI' a H' l'n!!<' yipl <I" 
thiln did kafil' 01' rnilo, Thr appnn'lr(' I'P:I~:Oll for rhi,.; dil!'PI'PIJ('(' ::(,Plll('d 
to be that wheat alld othpl" !!l'ain ('I'OPS a('lin'I,\' (,OllljlP!l'<I wifh tIll' 
bill(l\H'l'd onl" fl'ol1l abo1lt ~In\' I. to h'II'\'C'sL about .IlIh' 1. ,,'hpI'P<ls 
tIll' SOI'!!llIIlll '(,l'OjlS, llol'lllally 'plalllC'd about .JIIIlI' 1. (:ollljwll'd ",illl 
bindweed t'lII'Oll!!holll: th('il' growing )-;P:tSOIl. IIlltil t kloll('I' 1 01' Inll'l'. 
The bi lid \\,ped 1I)-;1I<llly I"pd II('P<I yip Ids of (TOP:: (,()lIsi<lPI'ah Iy i II both 
\\'l,t alld dry ,\'(':II'S. hut Illl' 1)(I1'('l'lItH!!<' I'P(jIl<'tiol1 \I'<lS _!!I'pat('I' in dry 
Y('a,I'S, 
, Thl'oll!!h t 11(' U yl':tl's \\'hl'al a \'PI':l!!l't! ;i,~ bll,,;JIPJs. bal'll',\' IO,T IJII~IH'ls, 
alld oats 1:~.5 buslll'J:; llHH'C Oil 1I0llil:fpstl,d lall(l thlln Oil lalld infps(C'd 
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with bindweed, Close-drilled sOl'go and Ru(laligrasR ('omj)('(ed more 
ef\'ectiyely with binc1\\'el'(l than did I'ow-plantetl kalil' and milo, RO 
that th(' foraU'(' yi(;'ids \\'el'(, not l'('duC'cd RO IIlu('h as WI.'I'I.' yields of 
!'Ow-planted t~L'OI;S, Hl'sulis 01' tl1(>se expE'l'im(,llts illdicated that it is 
illlprnetic'al to mise m.ilo ot.' kafir 011 land heavily in1'ested with 
bindweed, 

Controlling Bind-weed by Cultivation 5 

XUIllPI'OUS l'x]lerilll('lli's \\'('1'(' eon(]udNl Oli tilllp of til(' year to begin 
t'lIltinltion, freqllenC'y of clIltintf·ion. (h'ptl! of C'lIltinltion, time to 
stop ('ultinltion, alld best type of illlplelllPllt· to IIS(' to cont!'Ol bind\\'E'pd 
for thp l!l:H;-ri pniod (.20), 

Hl'sults of t'he stuely showed (,lIHinltioll ol)(,I'ations I11IlSt be lll'I'­
fOl'lllp(l\\'ith HII illlplell}ell!- that will (,lit ('olllplptply all bin(lwepcl 
shoots :tlltl. nlllS, Pl'('\'C'llt aclditionalf'ood Slo}'age ill tIlt' 1'00t :;ystem, 
('lIltinltioll operai'iolls pel'forllled l~ days aftpl' (,:It'h billc1\\'ppd ('l11el'­
U'pnc'e l'p;.;uHl'CI ill hill(]\\'Pl·d pl'adi{'at iOIl wit·1t an :l\'l'I'aU'(' of Hi.~ ('lIlti­
'nltiolls, Thi;.; ('olllpal'pd witlt an a \'PL'ugP of 1I10l'P thai'} :l~ ('lilt inltions 
\I'hell the oppl'Htion was pl'dol'llll'd paeh tinll' til(' bindwpec1PIllPl'gP(1. 
Xo a<halltagc· \\'a;.; 1'01111\1 for {,lIltinlling' bill(h\,pl'(1 dl'PjlPI' thall llPC'PS­
sal',\' io (,lit 011' all plant:; \\'rlll)(>lo\\' ('lIe ;>ul'fa('p (fig, :1), Tire optimull1 
dppth in tlH' ll1('dilllll hpa\'.\' :;oil at lIa,n; was,~ ineill's, 

F[(il"l:l': ::,-,\ lal'gp "II'('('P-I.I'IH' illlpll'llIl'lll \\'('11 ,,"ill'd 1'01' ('ultinlliun o( l'xll'll:-:in' 
illfl'"I:ltillll:-: "I' Iil'ld hillt!II'I'Pt!, 

FOI' ]!l'nC'lienl II:-:t', it ap]ll'al'S thaI ('Irlti\,;tfioll ojl('l'alioll;'; ('oliid II(' 
(,\'(,I'Y:! \\'Pl'k:-: dlll'ill~ Ihp lil':;t:! 01':1 mOlltit;.; of tlIP II'pallll(,1l1 01' IIl1til 
t lip iJilllhn'pd Ita:; iJl'l'1l \\'pnkl"lIl'ci alid {,1l1l'1'!.!'('}, lllCll'P :-lol\'ly (fig, ,J), 

"'1'111' 1('1'111 "('lIl1il'nlioll" :I" :Ipplii'd I" hill!lII'('('!1 tlll'OlIgliolll' Ihi;; I'uhli('alioll 
1'('1'('1'" ("II :t till:)gl' olH'l'atioll in wllle'li 1111 tllP ",,,il ""l'l'ac'p \\,:1" 1I11flp\'('ut :11111 all 
plalll g 1'f1 1\'1 II. illc'llIelillg lJillllln'I"1. II':'" ('III lilT. TId" i.~ qllill' dill'(,1'('1I1 1'1'''111 
thl' lIil'allillg 01' c'lIl1i1':Ilioll :I'; appli('d to "01'11, "Ol'glllllll, alld 0(111'1' ,'I)\\' ('I'Op~, 

;i!I:·nl1 tJ ~ fi I " 
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F{(,lI:J, ,I,-I"i .. td ltillllll('('(l [l1nlll- H; rla.," al"I'I' "lll('r~I'II"" ill 11111' "t' nil' illl"na!· 
Ilr·!'nll ivai ilill P'xJlt'l'lInUIlI", 

TIlt' illlPITal tlll'lI 111:1\' Ill' -:11\,1\' 1l'Il!.!IIH'IIl'cI til :l \II'I,k", 'I'll" I'lilt i\':1 

li()IlIIl:!." Ill' ,..1;1 1'1 I'd l:ilbl'l' ill I ill' 'pl'ill!.!' ,..IHII! :I I'I,'!, Ilill.]I\I'"d !!I'fl\llh 

:'1:11'(" Ill' ;11'11'1' -lll;dl'!!'I';dll hanl"I, pl'Il\'iell'.] 1111'1'1' 1- -lIl1i"'!";1 IIllli--

11I1'l' 10 Pl'llllIotl' Ililll I \\'('('£1 !!T(}\\111 ;llJd III Pl'I'II,;I i1111!'I1II!!h Idhu!', ;\" 

:ld\'!'IlI<l!!'P \la ... fOIlI'eI fill' I'lillinllill!!' l,ill!j-.\!'"cI Id"'11 1111')'1' II:t- lIot 

":lIlIil'il'lll 1110;-1111'1' til 1))'IJlllnll' il,. !.!I'IIII I II, T;ll' ('Idl il al 1111: "1'l'I'al illll_ 
... illlllld ('(1I11iJlIII' IIldil :-:1'lltI'IlllH'I' 1;1 Ill' <,)1'10111'1' I. III 1'I'I'\I'It! l"II'Iial 
l'l'('()\ "1'.1 () I' I Ill' Ililld l\l'('( I I alllt·- :2. :l. :II" I [I. 

or \I~J.I: :~. .I,if ,,"/, 111"01111 IIi J'lIlf:,·.I!illl" 1ft I, ,,1/'/ ill 'f ,t/:; ,I, ti,lll 
II1'lU/'/""/ ,I, JI,---t'/f·'lt/ 11,1, .I:~. il'I/'ff lit I; (,/ , 'l!i;/1:!·;/~/J". /.".;'; ;,! 

L. '\\,"1''' . ,', .... tt';, ttl· 1. I, It~ d tur 
Itl,·.:t"ll~" '~"<!:t· t'~'ljl,f'I~:~,t~ 

j !' .. t '.'. t ~. 

I", , \, '" ,fI, _ 	 ..., , I ...,,,-
I .. 1 -I ~ '. 
s 	 I 

ltJ ., I ...,111 
I:! 	 II; , I 'I;211 '" 

.J oJII; 	 -) -
) 2 I" 

2"":!II 	 2 21 -, ,; 1 

." 
 "
:2'-\ 	 1\ -,. ," 

,\d:q t.,J f!tttn I·L:ii~t ~ ;tL,j Tj~l,h ',1'" if, 

I ,!:lffH':ll iOfL WI"" !l' '.' J /'tIff" il tj I ,,;1 !'1!: h I"l"y !'~~;'J~~ '!.< "!'j'~" t,!, t~.,· 
I \}II 1 iH~I'H .. 
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T",n,1'l 3.-SU1I11IUlI'Y of l'C8UltS f,·ol/1, date of beginning cultivation 
e:cpel'iments, 193(J-;,]9 1 

Aycf:w;e t.otal culth'ations 
Approximat<' dute cultivation was begun reqllired for erndicatioll 

the first year of Clq)erirncnt in 4 cxp<'ril1lents started 
W:36-:HJ 

NlI III brrFirst emergcncc in spring _______________________ _ 18, Il\Iay 1 ________________________________________ _ 
17,4J lInc 1________ .________________________________ _ 
J5, \l 

.Iuly 1 (after small-grain h:lf\'est) ________________ _ 17.6Aug, 1 ________________________________________ , 
16, aS<'pt. 1 ____________________________________ ._ 
Hi. l 

1 Adapted from Phillips Imd Timmons (20). 

T.\ULE +.-S'lU1I /lWi'Y of N'WltN fi'OIll f.i~J>eJ"im(l)Jt8 oil (fl'Pl'rtgf time of 
stoppin[! (,ldtiNdion of billd'N'Nl ill the f(/ll. ItJ,P-!j() 1 

!Yf'ars of ('ul­
ClIllh'atiOll!; I lh'alion 

Time nf lasl ('ullh'alion in lhl' fall ~ f('qllir('d to ,lr('atl11pnt fl' ­

l'l'tldkalt' '1 ([uired to 
bindw('('d f'radkall' 

hindW('Nl 3 

! 

Sprin~Sept,s('rit's-('ultiYation1 ___________________________________ _ bC~tll1 in spring: X/tll/her .v /llll/u'r 
2:{. .I :1. Ifi('pt. 15 _________________________________ .. 

Ort, 1____________________________________ _ 21. ·1 :Ui 
20, 1 Oet. 15 .. _,, ___________________ . _______._ 20. 2 2 . .I 

SUI11IJ1('r 	s('ries-('ulth'ntion began aft('r small-grain 
hary(':;l of first \'('ar: S('pt. 1. ___ . - __ .. _______________ .. _. _______ _ 2, ·1H('pl. 15 ________.. ___________________ .... ____ ._ 20,:) I

2L :~ 2. l Oet. L .... _____________________ ... _____ ._ 'J') fj 2, 0 
Oct. .15 .. ________ .... _.. ____ _ .. _, __ .... _.. _.. _ 2i:, ; 2,0 

1 Ad:lptcd from l'hillip:-i and Timmons UO). 
~ All plots W('f(' s('('dpd to winlrr wlH'nl iJ1l11lI'diaU'I,\' ane'r Un' la"t ('ulth'atioTi 

(,:t('h fall. TIl!' el'Op W:lS d(':HI'O,\'rd and ('lIllh'ation I'l'SlWWc! 1IH' foll()wiTl,~ sprin ~ 
tlH :;(JOlt as llindw('('c\ b('!.(tlll {!,!'(lW( h. 

a I':xpr(>';;;l'd a" til(' nllllllJf't' of .\'P:lI''; in whit-h a. ,!!;l':Iiu ('rap ('()\lld not han' b('('n 
grown rill(' to til(' (,lIlth'aliOIl l!'('tlllllt'lit. 

Controlling BindW'eed With Competitive Crops and 
Intensive Cultivation 

Hrsults fl'om e:qwl'illl('nts fOl' Ul:\5 t'o l!)ij~ sll()\\'('d t'lwt good ('I'OPS 

('lin he !!I'OWIl on hillflw('('(l-in fl'stc,(\ lalld alld th(' hindw('('(l ('Oll!i'ol1pc! 
ilt tilt' s:lnlt' tinlt' UfI). Oil(' ,\"l'al' of illt('lIsi\'(' fallow alld thl'Pl' ('1'01>:-; 
of wlwa.t s('('(INI p:u'ly III Odolwl" afl('1' illtplll'in.' ('tlltinltioll hl'tw(,PII 
han'(,l't and s('(,dill!!'p:leh\'pal' l'I'adieatl'd billdWl'pd III :\ to ,~ \,pal'" 
and pl'o\'pd to be 11 1)l'al'fiea'l plan fOl' tll(· lIays, I\all"" I'(·gioll (lig, f,), 
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g-ressiyc "'heat farmers, other tlllln timely and thoroug-h cultivation 
at 2- to 3-week intenals when the land is not in crop. 

Close-drilled sorl-!O OJ" sudanl-!rass seeded about .July 1 after a pel'ioel 
ofintensi,'e cllltimtion prO\'ed to be effeetiyc competitors with field 
bindweed, The success of all competiti,'e Cl'OPS depends upon inten­
shoe C'lIltinltion during- the bindwe~d-I-!rowing season when the lanel 
is not in crop, and upon obtaining II I-!ood stand of the crop. 

Controlling Bind'Weed With Soil...SteriliZing Chemicals 6 

The soil-sterilization expel'inlPllts w(,I'e conclnci('(1 on sqnlll'(,-l'od 
plots, with paeh treatment duplicated 01' tripliC'atec1. In most in­
Rtal1CeS, the ('xpel'iments WPI'P shu'l'pc\ in a nlllllbpr of sllC'C'l'pding years 
in an dl'OI't to llleaSl1l'e rhp t'tI'P('t of ,o:ll'ious climatiC' conditions on the 
l'eslllf':, ohta i ned. 

T'l'iol' to 1!)()(l sodi 1111\ ch 10l'at'e was sbbjPct('d to many ('0 III prellCn­
~i,oe PXpel'illlellts (gO), Becanse 01' the thol'ongh testinl-! and its wide­
~I)I'Pll(l use. sodiull1 ('hlol'ate i~ uspd as a standal'(l of eonlpal'i';OIl for 
HI() follo,Yi Ill-! soi I-~tel'i lizi IIg ('hem ieals that werp eya lllal I'd in nUlllel'­
OtlS expet'illlents: Hodillill eldomte, 8(,\,pl.'al bell'ateH, bOl':lte-sodiulll 
ehlomte lIIixtl1l'es, 1l11l1l1l1'OIl. fplIlIl'on, IllOlnn'on-bol'atp :111(1 I))OIlIlI'On­
horarp-so(]i UIlI eh10l'a Il' III ixtlll't'S, eh lOl'i l1ah·d bE'l1zoi(' :leids, a lid h i!.!'h 
l'lltes of :d,+-D, :d,-L.i-'I', alHI Hiln'x, III addil'ion, several othel' ehl'in­
.ieals, il1l'ludillg PI'lJOII, Hlllill'Olt'. alld silliazille, \\'PI'e IIH('(I ill a fpw 
E'.xpel'iIlIPlltH. 

Sodium Chlorate 

Exppl'illlf'lIls '\'1'1'1' eOII(III(:/pd (1IlI'illgW;\(i-Hl 10 d('lel'lllill(> the most· 
Huilahll' lillll' of III(' yl'HI' 10 apply sodiulIl ('ldOl'att', IIJ(' lIlost salis­
fact'OIT IIll·thod of app1yillg, lind lire IlIosl' pfl'E'cji,'c rail' of appliea.­
tioll (;!()). 

Little !Ii l!,pl'('Ilt'P was 1101('(1 ill 1'('sldl's of Spl'H,y 01' dry appli('at'iolls of 
sodilllll ('1I101':l1p, Hesulls ,,,ilh rail' and date of appli('ntiol1 of sodilllll 
f'!lIol'atp \\,pre sOllle\\'h,L! ,'al'ialJll' 1'1'0111 ypal' 10 yral', Inll it ap­
pl'al'l'll Ihat ~('pt'(,lIdJ('I' and O('lolwl' \\'('1'(, the most I'n"ol'nl>](' 11I0nlhs 
10 apply this ('ll('llli('nl. If is 1101 g(,IIPl'llll,vPl'il<'~i('aI 10 apply t'1I01lf.!1I 
dlloratl' al' OIl(' appli('nlioll 10 ('olllph'iply kill all bindwppd, .\11 (JI'1g­
illal applieat ion of :\ io -~ pOlllHls 1)('1' Sqllll.l'P rod, foIIO\\'p(] by I'l'­
Irpallllpilis in sllbsequl'III.,'pal's.gl'lIl'l'all.v has /)PPll tlH' mosl ('eollolllieal 
IIlplho(] al 1 fa VS, L('ss ('II('lIlieal was Il(,p(]p(] fOl' Pl'a(]ieal ion \\'1]('11 1'1'­

iTPatl1Wnls 1\'(:.I't' tll'la\'l'(] 11111 il OdolJl'I' of Ihe> ,'pal' followillg I hl' 
illitial appli('alioll or' IIl1til ~Iny OJ' ~PplPIlJlJ(,I' ~)f thl' S{'('OII(]' y('al' 
tlla 11 1\'11P11 I'l'l I't'a! Illelli was st al'l ('d pa 1'1 \' ill t1IP (j I'st Yl'a I' a ftpl' I hl' 
original :lpplieal iOll, .. .. 

WARNING-When clothing, dry vegetation of any 
kind, unpainted boards, and similar flammable materials 
are wetted with sodium chlorate solution and alhl\ved to 

"'I'llI' 11'1'111'; '·SI·PI'ilir.illg" c'lIl'lIlic'III,," 1\)111 ""lpl'ilalll" l'pfl'1' 10 ('ilC'lIli('III" 111111' 
III:1k!' 1"11(' ,.;()i1 illt'II)1I1IJIl' o[ ";IIPIHJ\'lillg" plallt g'l'o\\'III••\. 1i,.;1 01' till' c'III'II1i(,lIls is 
011 (l1Ig"(' :10, 
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dry, they may be ignited easily by friction, sparks, or the 
heat of the sun, and will burn violently with intense heat. 
Instances have been reported in which operators were 
severely or even dangerously burned in this way. 

Dry applications are not entirely free of fire hazards, 
particularly when vegetation is wet with dew or rain. 
Care should be taken so there is no opportunity for the 
chemical to collect on vegetation or in clothing such as in 
trouser cuffs or pockets, nor to be spilled in or around 
buildings where there is ftammable litter. Gloves should 
not be worn while handling chlorate. Sodium chlorate 
is poisonous to animals when consumed in considerable 
quantity; therefore, livestock should not be allowed to 
range over areas that have been treated recently. 

Chloro...Substituted Benzoic Acids 

"Most experimental "'ork from 1955 through 1958 was done with 
three chI oro-substituted benzoic acids. The compound designated as 
~.3,6-'l'BA consisted of approximately 60 percent 2,3,6-trichloroben­
zoic acid and smaller percentages of various isomers. The poly­
chlorobenzoic acid (PBA) consisted primarily of seyeral isomers of 
dichloro- trichloro- and tetrachlorobenzoic acid. The third compou11lL 
tlesignated as TBA, was made up of approximately 50 l)ercent 2,3,5­
trichlorobenzoic acid, 20 percent 2,3,H-trichlorobenzolc acid, and 
smaller percentages of other isomers. The TBA used was formulated 
as an t>mulsifiable oil. Se,'eml formuln,60ns of the other 1-\\"0 com­
pounds were tested. 

CompaJ'ati,'ely few applications were made in 1055 and 10:i6. 
Results obtained from these exploratory treatments sel'wd as a basis 
for the wideL' range of rates and formulations used in 1H:i7 and] 058. 

Table 5 compares 16 amI :~2 pounds per acre 2,3,6-TBA, and HI, 
:12, and 48 pounds per acre TBA and I'JRA with ~()O pounds pel' acre 
sodium chlorate. According to data collected in the fall of the first 
year after treatment, 2,~3,6-TBA at Hi and 32 pounds pel' acre was 
('ollsistently more effective than sodium chlorate. The greater stand 
reductions were pal'ticularly e,:ident ill the experimell~s started in 
the dry years of 1!)55 and 1!)56. The action of sodlllm chlorate 
llIay be delayed during dry weather; therefore, the nnmber of bind­
weeel plants that relntlined 1 year after treatment with sodium chlo­
I'ate in 1!)5:i and 1!)ii() may be abnormally high. Li kewise, excessi ,-e 
pl'eeipitation may leach sodium chlorate rapidly, thus permitting 
bindweed regrowth. 'Va1'iation in precipitation appeared to have 
less efred 011 the action of 2,3,()-TBA than on sodium ehlornte. 

"Vhen plant COHnts taken in the fall of tire second year after tl'ent­
Il!:nt are eonsidered, it is e,-ident that the difl'erenC'es in contl'ol be­
tween sodium chlorate anel 2,3,fi-'l'RA were considerabiy reduced. 
In most cases comparatively small changes were recorded dlll-ing 1111' 
sec'ond year on plots treated with either J(; Ot' 32 pOllnds per acn' 
2,3,fi-TBA, but 1I1 all cases the efJ:ecti,-encss of sodium chlorate ill­
creased (fig. (;). 
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],'lI;n:F: n,-Plnt" 2 YP:lr:, :lnp!" iTl':lIIlII'1l1 wjlh !jfj() IH)IIIU]" P('!" nl'I'(' of :'Odlllill 
dIl(JI'" II' (Ipl'r J "Ild ,,'j Ih 1(j I'ollml" 1'('(' :len' ,,(, :1,::,(j·T1:,\ (ri~h I ), 

ExC'('pt on pl()l~ tl'l'aipd ill XO\'Pllilwl' H);j(j1 applieHtioli (Ii' lG IwuIH.ls 
]WI' a("l't' ~,:U;·TB.\. rpsulted ill sal isfa<:lory iJilllhrpt'd ('OlllJ'Ol. 'I'hl' 
apparellt iIlPll'p('rin'Ill':-:s of this tl'l'atllll'II!', l'spl'('ially 1 ,\'Pal' aftl'l' ap· 
pli(,;ltioll. (,<lllllot he l'xplailled, Plallt (,OUlltS 011 plots t J'l'atpd \\'il h 
:l~ poullds P('I' HtTP wpn' l'OIlSi!"t'Plltl,\' lo\\', .\.s illdil'atl'd ill tahh' :i. 
dill't'I'('II('I';; bet \\'('('11 !(; ;llld :l~ poullds w('n' )!PIll'l'ally Ilot Jal')!l" alld it 
is doubt'flll fl'olll a [Jl'al't'il'al stalldpoillt Ihal U:-:l' of I II(> lti)!hl'I' raIl' 
would Ill' just ilil'd, 

.\fally of thl' TIL\, alld I'IL\ appli('al iOlls did Ilot ('olllrol IJilld\\,(,pd 
(lab\(' ;j), Till' Il('('p:-'sity of u:-,ill)! hi)!hpI' l'atl'S \\'a:-: lIot I'l'('ogllizpd 
ulltill!l.i,: !11C'l'pfol'l'.('olllpal'arin'ly fl'll-t1ata :In' anlilaIJIl' fmlll II'('al· 
11I('lltS al Ptl't'l'1 in' mt(';;, I ]O\\,P\'PI" it is appan'lll thaI :2.:Ui·TH.\ \\'a:-:. 
sU]ll'l'iol' to TB.\~ alld alt hOIl,!.,d1 SWill' dis('I'pp;lIl<'i('~ pxi;.;!!'''. TIL\ \\'as 
JlIOJ'p pll'p(,tin' than PH.\ 1I'11('n applit'd al tll(' "anl(, raIl', 

Thl'oughollt tIll' l'xppl'illll'lltal ppriod. dill'pl'Plu'p:-:, in I'p"ult" followin)! 
a ppl i('a t ions Oil Ilw 1'1ll'iou" !lat p" WPI'P l'\'itiPIlt. SlIlIil'iPllI dn I a h;I\'(' 
Ilot b(>('Jl l'olll'c-tNl to :t:-si)!11 nlly (,Iililai iI' fa('tol' 01' plaJ1t ('olHlit ion n:-: 
t1](' ('a liSP 0 f I l1('s{' <1 i rl'('l'l' 11('(':-:, 

Six fOJ'lllirlaliolls of ~":l.(j-TIL\ al IG pOIIIH1:-: PPl' ,U,(,I' \1'('1'1' ('olilpal'pd 
ill I!l.i', Tnbl(' () gin·,.; (h(, ! !'l'al IIlI'II!S alld fill' IlIlHlill'J' of ,,11111("; .!.!'('O\\-­

illg 011 til(' plots ill thl' fall of 1!l,iS alld ID,,)!), Tltp ;.;odillill "alt. l'lIlubi· 
liahlp oil, alld pola:,:,illlll :,all fOJ'lIll1int ion;.; )!;l\'P :,illlilal' tl\'('I';(gP 1'(':-lIll" 
()(IP Yl';(I' afl('1' I l'('alll)(,l1l. hilt ill 11](' :'('('oIHI \'pal' ('oll:-:.iriPI':lhll' 1'(,!.!'I'ol\'llt 
O(,("iITNI Oil plots II'patl'd ill ,llIll(' ID,l, lI'iill pOla,,;-:illlll "air. "Oil tlH' 
\);lsis of Ihl'ii(1 (('iit:-'. Ih(' oil·"olllhl('. lilililJlll "HIt. :111([ pota,.."illlli "alt 
i'ol'Il1Jt\ntioIlS I\'('I'P :-'011 II'II' ita t 11':':' pr\'l'1'i iI'(' I hall till' :;olli1Jl1l :;,tit alld 

http:IwuIH.ls
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emulsifiable oil. .A mixed metal salt of 2,:3,G-TIL\' llsed on only one 
date was the least efl:eel:i,"e of the forlllula! il)Jls tested ai' that time. 
Additional eyidence is needed hefol'e eon('lusions ean be drawn. 

.A eompaJ"ati'"ely small number of comparisons wen' l1Iade to derer­
mine the relatiw' ('fre<"i'in'IH'~:-; of PIL\. appli('(] as a slH"ay and in cll'y, 
granular form (la1>l(· '7). Cnder ("onditions of these tests, little eli 1'-

T.'I\LE (i.-Al·PI·((ff(~ )lIlJllbr.'1' of billdll'('('(l p7ant.'? jJl")' 8fjU/u'P rod in thr.' 
fil'st ((nd .~('('()l/r1 !/(>(II' IIfff'!' tl'eot7ll(,lIt with f(i pOI/lids 1'1"1'11('1'(' of 
.'I('/'('/·aZ /m'lIwllllioll8 of 2.·JJi-J'IJA ((t !l((.'I8. J(aIl8 .. 19:;/.•111 plalll 
('ollnt8 11'('/'(' made in the jall 

2,3,n·TBA Tilllf' aftN I 1 J 

formulatiOll tn'atll1('lIt .IUlIf' .Jul~"! 0('(0' '.IUIH' nnd ..JuIH'..July.I1!l57 l 1W'i7, l1<'r .July' :llId O('to-I : 1!l57 , :\YC'r:l~(' Iwr :lY('rage 

--·-------;-------1---1---.---'---- ---- ­
,. 1. 1. j

.\ lUll· ' .\ Wil-' .\ 1//11- i • 
Iwr ; her liPr I X lUI/III., , -,"/t1/1 I)('r 

I ·) -I-;l \'('a r _•• :!O 1 IU :2: IB.O _. I
Sodium snit {2<1 ;'(':1 r • _.• __ 2:{ 11 2·1 ,) I 2:\. ;') IU. :{ 

11,,\ ypar •. ,.,' :1:1 I I •. II . _ •.. __ ._
Emulsifiable oil l:1d Yl'ar•••. __ :15 I 2 IR.;) - - • - • - -. ­

JI,;t Y(,'lr " .• :12 02 -12. () . •• _.... •Oil :;olubl(,_ 12(1 .\·('ar. __ ••• :H:15 2!l. ii : _____ . _.. 
II,,! \-par !Hj I !t :~8 .'i:1. i) I ·1., •1.ithiulll snit.. 12d ;·(·al' I I (j , Ij !I (j I. () / ·1:1. • 

Potassium salt 11 .. \ Y(':lr ·10 lSi 21. 0 I IS. :l 
l:!d \'('al' 100 Ii .I~ ;")2.5.1J1~1·.\'t·'lr 
l2d ,n'ar. ; :) I 

\ 

'1',\1\1.1': '.-.LI·(>I'I/!//' 1IIII/IIn'(' o/l,illl//1'('('{/ 11/(/IIIN IU,/, ,,(II'{lII'(' 1'0<1 ill liIl' 
1st IIl/d Jd !I({U' IIfhl' 11'{'((/Jllf'lIt with fJlJ.l tlJiplied flO; 1/ ''<111'1//1 lllitl 

in flu' !ll'ItlllIllli' f011ll III Illli/N. It"'IIIS .. tr),)/~..111 /!lrllIll·OIlI/f.'! 11'("'/' 

1I/1/{/(' illfhl' filII 

:O:UI'I h'ilH!; plnnt" :Iflpr 

I J'p:llnwnl in 


~[(·t hod of applil-!ltioll Halp 'riIP(' Hrll'!' 

tn'alll'l'nl 

,J nh' (h't oil('r.\Y(,r:l!'((, 

I O:i'. I \l,l' 

I 
1,1,. flU 

llrft~ .\' "'/lIH r .\' II III Iwl' .\' IIl/l/wr
1(; ,11.;( ~·t'llr IS II :{ I. () 

l:1r1 \'I':ir. II !IO 50. ;) 
.) ­:12 J I ..t ~'(':tJ' II 20.5-. 

1 
\ 1:1r1 yl'nr :{O 11 :1;1. 5 

1(; II ~l \'I'aJ" :is :1.) ·iti. ii 
l:1d ~"('ar !t,} :!IJ .17. {i

CrnJlu1:lr :{:! .II,,! ~'I':u' :; Iii Ill. :; 
\:1d \ par II Ifi I;), :; 

+.~.-.-~.-......,..".---- -.~".",---~ ..~- '"-- ..... ->,._­

.,., 
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ference in bindweed coni-rol by the two materials ~was noticed, Obser­
yationsindicate that spray applications of PIL\ during periods of 
warm weather usually result in bindweed lopkill within 1 ,wek, The 
gmnular product had little hnmediate efi'ect, but topkill was nearly 
complete in about 30 days, 

Early in the experimentnl progmm it appeared that the ehlorinated 
benzoic acids might preYent crop prodnction on treated soil for only 
a relati\'ely short time, Continued experimentation indicated, how­
('\'er, that benzoic al'id residues \\'ere toxic' to many plants and were 
rather persistent, Phillips (18) described distribution of the toxic 
residue on plots I))'e\'iollsly treated with ~,;1,6-TB..:\. and PHA itt 
Ylll'iollS rates, 

,\Yhen little etl'etti \'e rainfall was reepi \'ed. the treated plots remained 
nparly fl'ee of all \'('getat-ion, During periods of higher prp('ipitation, 
weedy grasses. Slleh as tUIllblegrasc:; U,'('!tedon wu'd118 panicll/ai1IN) anel 
crabgrass (Digitra'ia. spp,) and other' shallo\\'-rooted plants began 
gl'O\\'ing on the plots a fe\\' months after' treatnll'nt, 

Annual weeds. sueh a lin.>\\'eed (Ii'odda 8('opw'ia) , exhibited symp­
toms similar to those ('anSNl by gl,O\\-th-regulalors for as long as :~ 
years after' h'eatlllent. .\Iso, bim1wf'ed plants pl'esent in the fall of 
lOGR on plots t)'ealed with 1(; pounds per He)'e of thE.' ;;;odinlll salt of 
2,!1,6-TBA in May 1935 showed extl.'eme etreet of gl'owth'l'egulator type 
(lig, I), These obselTations pJ'o,-ide ('onelllsiw e\'iden('e tllt,t the 
('hemical or phytotoxic p)'odllC'ts of its hJ'l'akdown J'emain in dIe soil 
for' extended pel'iods, 

ReseaJ'elt is ('ontinuing to determinE.' 1l10l'e fully Ihe effeet of pl1\-lo­
toxic residues on (,I'OP yields, 1[0\\,('\'1.'1', J'eslllts to date (In;)!)) ind icatc 

}'IGn:~: i,-Appeal'nne!' ill XO\'\'lIIh('I' 1("1:;:-; of hillllW('l'ti pl:lII!": f(,(HlI a plot !r:('al('tl 
)Iay ]!j:;:; with 1(; pound:; pel' ael'!' of :!,;'o,li.'j'B,\. (left) as ('ollllml'l'(1 wilh :I 
lIorlllal plant fr('lll:r 1'(I('(>ntly ('nIU'-:I!('d nrp:\ fright), 
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thut production of wint-er wheat and sorghum will be reduced for at 
least.:2 yelu's following treatment with chlorinated benzoic acids when 
these herhicides are applied at rates necessary for binch'eed c01ltro\. 
Soil type and amount and distribution of precipitation undoubtedly 
i 1Ifiut'1Ice the rale of disappearance oithe residues, 

Other Soil Sterilants 

In tl(ldition to sodium chlorate and the benzoic acid compounds, 
1IUnWI'OllS dlpl11icals were tested to cletcnnine their eti'eet on bind\\"l'pd, 
Table 8 ('omp:u'es se\'eml of these chemicals, as well as :2,3,H-TB_\, 
with sodillm chlorate, These data show tllilt. while some of the COII1­

pounds were quite effectiYe, many of thcm weJ'e not satisfaetory, Al­
thollgh only one rate of each C'hemical is listed in the table, each ma­
terial was tested at two 01' more rates, ",Yhen preparing the tal>l(' 
either the lowest effective mle 01.' the highest rate that "'as applied 
repeatedly was inr1udec1, 

Sodillm chlorate n'stllts varied consic1embly, The relatin~ inefl'eC'­
tin'ness of thp ('hemical dllring pel'iods of ell'ought wns responsibl(' 
£01' the hu'ge nUlllber of SUlTi\'illg plants listed for some of the ('Olll­

parisons, Bee-ause of the \'ariation it was neeessal'Y to ('rmlpare ('aeh 
of the chemieals "'itlt sodium chlorate applied on the salll(' dafes, 

)[any ('ompounc1s tpst('d wpre mixtures of two or 1110l'e herbic'ides: 
therefore. the e1assification gin·n in table 8 is somewhat al'bitr:1l'Y, 

Boron Compounds 

.\pplientions of anhydrolls hOI':1X and sodium ehlol':1t:e W(>l'e made 
in tIll' spring, mid,;ullllllt'I.', and fall (t-able H), Bindweed ('onll'Ol 
l':lngl'cl -frolll px('elll'nt to POOl', hut I'('slilts did not appeal' to Ill' ('01'­

I'pla twl wit h 51'a50n of appl icat ion, The hOI'OII ('om pOlllHI is ('onsidcrNl 
to be SOlll('\\'hnl 1110rC 1)(,l'sistant. in the soil than is sodillm phlorate, 
bllt it \\-oldd IJp adaph:'c\ for usp in al'pas wht'l'e long sterility is noi a, 
pl'Obl('1ll and wlH'l'e sodill111 ehlol'a/(' might ('a lise a fil'(> hazard (fig, 8), 

On the basis of the :l\'el'age of eight It'sts, ('H)[ at I,fiOO pOllnds pt'l.' 
Ut'I'(> was l'lompwhat infel'iol' to sodium ('hlol'at(', .\ Ilholll!h it did ('on­
sistpMI." (,Hllse S0111(> stand I'edudion, e\'('n this ('ompar'at-in'ly high 
rate was not appreciably superior to sodium ('I!lol'at(' in any of the 
ei!!'ht tests, 

'At tIll' rates IIs('d, Hlnr wal'l inefl'p('t in' in all ('xlwrillH'nts, In lliany 
cases r('Slllt5 cllll'ing tIl(' lir5t ),P:lI' aftpr npplieation Wpl'P f:l\"(II'a1>lp. 
bllt l'el!I'owth durinl! tl1l' sP('()nd vpal' after tTl'atlllpllt in(linltpd that 
bindwCl'c11'00ts had ilOt IJt·t'n killN'1 (1('('»1,)' enough to ])1'(>\"('111 r('('O\'('ry. 
nor was the elwmical persishlnt (,Ilollgh 10 kill the' l'nlPrging plants, 

Urea Herbicides 

)[Olll1l'On :tnd ft'lIuron at flO pOllnds pel' :1('1'(' 01' 1I1OI'p W('I'(' ('onsist­
('ntl,)' good j,in<!w('('(l ('ontrot eh('l1lil':t\s (Inhle l-\), Xo inl)ortallt 
difl'el'PIl('es ill ('ontl'Ol with tIl(' two llIat(,l'ials \\'(,I'P nolpd (fig, fl), 
lfo\re\"{'I', fenurol1 waR I('ss persistent ill tlit' soil. ..\[011111'011 wOllld 
thC'reforC' he prd'erred for use 011 :lI'eas wl1er(\ \"ir!lIalJy cOlllplett' soil 
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TAI\LE S.-SwnmaI'Y of direct cOmpal'i801l8 of bindweed cont1-ol 'with 
80dill1n chlorate and 8erelYll other chemicals at Hays, Kan,y., 
19.58-58 

l3ind\\'C'C-d plants 
per ,;iquare rod 

('ompar- Years 
Compound comparisons Rntp isons tp,;tl-d 

I,,\. year 2d \'par 
:lfter after 

tr(-atment treatment 
.~----~ -------- -' ­

1,1i. per X/('nllel' Numlier NUll/bel' 
2,3,6-TBA: (lrrc

Sodium rhlorate______ • D(jO 66 22

I) 
 IS I \l5,i-iie; 
2,3J G-T B A • ____ •• ____ - . {Hi 22 20 

Sodium chlorate_______ DCiO S3 22
2,3,6-T13A____ .. _______ ,} 5 l\liiij :"i7 {32 8 12 

Horon compound:;:
Sodium. chlorMp ______ 000 I} 92 58!lAllhydrou:; bonlx__ - 2,5(;0 1\)52··57 { (;5 53~ ~ 

Sodium chlomtp _____ " 000 101 H5CB:\L ____________ ._ S l!lii2-57I, 1i00 \ { 121 95 
: 

Sodium chlornll'____ .. __ O(i() r 10·1 U3 
%0 I} ,:}BI):'IL__________ ._ . l!lii·I-57 { Ifi.1 .172 

Un-a herbicides: 
Sodium chlorate' ____ ~ _ ~ OliO liS 05IR 10;"i:3 :)1:\[onuroll ____ . '" _____ (;0 ;} { 07 I 21l 

i jSodium chlonltp ____ %0 I} lOS , li5;jF('lIUroIL.____ ._ -- (if) IOfi3-fi5 { .Z);"i I 17 

Sodium chlora(p. ___ . IHiO SI ·10~ fi IOfi:')-57CB:'IDL ____ . ____ 

'" 

.~ I} { Hi:! II, ZSO 1:33 
! 

Sodium chlor:ltp_. __ !)fiO I} 03 37
rnDL _______ . (i I!Jiiii- ii"j' {. - I, :!RO ;;·1 2!J 

Sodium chlorM!' ____ - . OliO 2·1 10l} :! 1!l.;1:'I Ion u rOIl-1'C'A .. 00 { S·I l(i(j 

Phenoxy compound,;: 
SOdium ehloratl' ___ -- (JGO III ,')5} (i I!I;)·I iii {:!,4-D aminp ;;alt (;0 :!II 202 

Sodium chloralp ___ OliO 1(; 18 
__ } 2 1!l5fi 5G { 2:n:!,4,5-T e:;t~'1' 108 . - GO 

Sodium chlorate__ " DGO -- ,0 40;")fiSiln'x e,,ter___ . _' _ tiO } :; .)J { I·" ] I(j 

:-'[iseellalH'ous cOlllpound;l: 
Sodiull1chlorate ___ .. OGO 02 :37
El'boll ________ .. l(j!) } (i l!l;);; .)"i {-- 118 20!J 

Sodium chlol'ntp.. _ !)(iO 110 7·'} :! I!);ii) ;{Alllitrolc _________ . 12 :!!i2 3~·1 
i

Sodiulll chlorate ___ nO() 1.1 I 
~imazinc ____ •• _ .} :3 1!1,j7 ,{ I:!(i I- """"- 20 III

I II 
I Only 5 compnri~ons :lrl- illc:ludc·d ill lh!' I'l-"ult~ fIJI' tht' 2d ,l'I'ar art!'1' tl'(':dIllPIlI. 
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1'J<1I'I:I, S,-.\PJl(·anllH'1' of all :In';I 1\\'0 ~I")\\'il1~ >:P;I~OIl" ;lftl'l' In'allllPllt with 
:!,;j(jl) [lIIIIIHI" PP!' al'I'l' of a II Ityd J:OIl~ horax, 

1-'1(;['1:1'; !),- 1'10(" 4 ,l'PH!'>: artp!" In':lIIIII'III \\,ith sO Jlfllllld~ P('!' :!l'I'!' of [I'"'"'UII 
{Iprt rlJl'l'.~I'''IIIld J and wit h ,'-,0 pilI II II 1.-; (If lIWII III"'" (I'i~hl I'O!'l'C::I'O,",ti), 
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~tel'ility for Ion/! periods is desirable, Both chemicals were more 1)('1'­

sistent than SOdlUlIl chlomte, 
At 1,~SO pOllnds pel' acre, lDD[ "'as essentially eqllal to monUI'on in 

all respects, CJBD[ treatments seldom resulted in satisfactory bind­
weed eontrol. The 11Iekof efl'ecti",'ness of C1UD[ as eOlllpaled to 
JUDI appeared to he the result of the 10\\'e1' pel'('entage of I1IOnlll'0I1 
('onta illl'd in the CB~[M pl'oduet (1. \'el'sus..j. pel'el'l1t), 

Data fl'ol11 only two experilllents in\"()h'ing mOl1ul'on-TCA are 
a\'ailable, bllt these l'eslrlts indicated that the ehel11i<:al \\'as unsatisfac­
tory for bindweedeontl'ol at: the rates tested, 

Phenoxy Herbicides 

.\5 indicated by Ihe 11I1I11lwl' of SlllTI\'Ing plants (tahl(' R), none 
ot' the phenoxy eOl11polln<1s, lH'i useel. were efl'e('ti\'e hel'hiei(les fot, bind­
\\'(>('<1 ('ontTOI. ",'Then appli~'d at high I':lte~ Ihese growth-I'eglllating 
dlel1l iea Is ('a used rapiel foil age bill'll: t hel'l~fol'e, it- is doubtflll 
that. appreciable transloeat-ion O('CllIT(,(1. The tTeatl1lents often 
:-mppl'Pssecl hind\\,p('(l ~n'o\\'lh 1'01' (j 01' 1ll0l'e llIonths, but thel'P ap­
(ll'al'l'd to he too little residual aetion to maintain ('onlrol. It- waS 
Ih(,OI'iz{'(1 thai' fall applications wOllld I'(,~IIH in slo\\,('1' bl'('akdo\\'n of 
dll'lllit'als such as ~,..j.-D, al1d tints retain Sllf1ieil'l1t J'('sidll(, to a(,('0I11­
plish COl1tl'ol. HO\\'('\'(,I', tl'ealnll'nts;lppli('d ill tlH' fall of l!);ifj al1d I!J:I{) 
I'('sttltpd ill 110 h('ttpI' ('ol1trol than \\'h(,11 applieatiol1s \\'el'e made in 
t 11(' spring 01' Sllnll1l('I', 

Of th(' tltt'('(' C'lH'llli('als t('st('(l, sih'l'x sllppl'esspd hinc1"'('l'(l gJ'O\\'lh 
for tIll' 1011!!('st IWI'iod: ill a f('\\' il1shlll<'('S rOl' as Ion).!' as I ,war (fig, 10). 
~,;ki'i-T was 11101'(' Pl'I'sistl'tlf t hall ~,.~-J), hilt th('s£' (Ii f1'('I'(,I1('('s \\'('1'(' Ilot 
illlportant as 110n(' of th(' tl'patnl(,llts l'('snItl'C1 ill satisfactory ('01111'01. 
()1)scl'Yations of thl' adion of ~,..j.-D alld ~,'k;j-T al1lidp 'fol'l1l11lal iOlls 
illdical('el that j'h('sc materials \\'('1.'(' 110 Illo'n' cfl'ettin' than es(pI's or 
a III i11(' sa Its, 

M iscellaneot£s Compott'ltds 

Erhon was tpstNI in ,\!);iil, l!l;;n, alld ll);!i, The ('hemical 'ya\ (' 
('x('('II('nt sllppl'ession (If' iJilldwP('d '1'01' appl'Oxill1alply 10 1l10l1ths;llllt 
was not ('fl'~'('t·i \'P ill pI'p\'('nt-i Il!! \'igol'olls 1'1'!!I'o\\'1 h, 

Al1litl'ole was {'ntil'('I\' inetl'l'di\'(' as a bind\\'('('<1 ('01111'01 hl'l'hi('iill', 
fiill1azine \\'a~ sOIl1('\~'hnt- nll'inhl(' ill ifs {'f!,pet, hili ill IIl0S(- ('asps 

tTl'alm('nt \\'it-h H) 01' ~() POlll1(\S IWI' atl'l' causN\ ollly slighl stal1d J'('­

dUe/iolls, Vi!!ol' of tlw s\ll'\'i\'ill!I plal1ts \\'as of(('n int'I'I'asl'd, dup to 
('lilllinntiOIl of \'ir! unlly all othel: \'egl'tation h,l the eh(,lIti('al. 

Controlling Bind-w-eed With 2,4,D 

Exppl'inll'l1ts with ~,I--J) \\'PI'P I)(,!!tln ill l!Hii, and Ill'\\' ('xp(,I'in1Pnfs 
\\'PI'P slariN\ ('aeb rpal' tlllt ill!l;)O, Thl'('e ~PIH'I'al fOl'llllllat iOl1s of 
~,·~-D \\'('1'1' tpStl'(I.' Tlwsl' il1('luclpd ('stpr. ;\llIinp salt, alld sodiulll 
salt fOl'llllllaliol1s, Bill(\\\'('('d sfflnds IIlflV IJP !II'pall" I'('(\u('pd with 
~,·I:-D, but C\,l'll I'cp('afpd. applit'atiolls wi'll 1101: ill 1110st ('aSI'S, ('0111­
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~ 
,:., _lI:,':l"'-it" ~, 

, .i 
I 

lfwntE 10.-1'lots (I"('ai('d with ;:ill'('x 11:< NlIIII'IISI('1I wilh nthI'I" 1I'l'nl 111('11 Is : A, 
:! r(>II1'S afll'r applieatioliS of (;0 IIIJllIl(ls Pl'l' II('I'P of "il\'('x (If'f't ) alill BUO 
'poUIIII;: of CIUnl (ri:.:ht ) : fI,l ~'par al'l('1" aIlPIi('atioll;: of :l:! POIIIIII,; 11('1' ;11'1'" 
of 1'11,\. (ipfrj alHl no pOIllIII;: (,f silypx (right), ~ih'l'x PI'l'\'('lItN[ gl'llS': 
gl"owth hut ilill!lw('('d I'cillfl'''(l'd the plots. 



.).) TbClIXIl'"\L lWLU;TI:\ I ~ 10. r.:-;. DI";P'!". OF .\(iUIlTL"lTltE 

Fl,,1 i:l 1L :,:;d"" l .... "l .. I Ill' Ioittliw""<i 1,1:1111- Ih'll -lIl"1iu'd 11"",,11;,,"1;'_ with 
1 putUtl[ fif'!" HI· l'f' ..f i-';!)l'l'fll'~ I ...... T PI' oj' ~+ I I) 1'111" 1\\ II .... 111'{·P ........ j \'1' Sf'a t·.... ~11('h 
a1'pa ... qlli,l,;.\ It''f"'I, .... l·l'illlp.... ·1' 

I'lpII·I.\ l'1':III:'":lI(' \'-I,doll-lll'" ,.I:tlld,...\I'ldl":tliflll" Ill' :.!.I I) -1 1.,ldl/ 
l,t, ltLlIk II llt'L I iii' 1\1'1,01 i- \1 1'1I1'1I1t'1"!!l'tI Hilli !!l""\\ ill!! I i!!III'llIl-ll. :11 IIII' 

111(01 -(:I!!I' ! t' !,,,--'Idl·. 'I'll(' l:tll' "I' :It'pll'':ll III)!- -I]I'illt! 11\' ';l'l'rtl\i 
1I1:11!'1,\ I 1"11:1,.[ lIt' :.!.I·I) :1.·,01 l'lJlIlI :111'111 11t'1" :1,'1'1'. :'I'I"II·t! 11: :111.' 
1'1I1111111all"1I. I,I!!id"I' I"all'- il:III' !!il('ll -1I1111'\lllnl PIT:II i,' 1t'-lIlt- 1:"1. 

lIt ;ldolil:,,11 I', Ilw-(·I,a,i,' 1\I,l'-. 1:ll"iIlO- "IlIIlIII('I""i:d III',p:d- \1 I'll' 

1'\;illl:II!',!. :11,,[ p, I!I:.II :!I\ '""I';'I"IHll'ld \I:I-Ill'!!llil :" 1('-1 \'111'1"11\1'11(''''' 

,,1'1:I(,jllll- fIlJIllldlll"'It-f1l':.!.! I ll'-l!'I".:.!.!.:,·T.. II:t/ :.!.I j);I.·i.\ (Ji!!,ll I. 

TIll'-(' 1'''l"ItilIlatill'- '.\{'I"l' ""1:'1':111''' Ilill l :111 ;1111 ill(' "I' :.!.l-IJ '111d \~ll!1 
dlt' nllliIJ\' Idlt-;t \\"'l;ll!!- ;1~l'ld II:dd,' !II" ;"11:,'(' 1!1:,II:t rl'\\ -lltaJI 
1'\lJt'l·illlt·1I1- 11:(\(' I'{'1'1l .·'H dl"I"II·'!. 

III :ill Iii" ::.1111'''111')' 1111'11-. tltl' ,,101- 1\1'11' 1'1' Il'l'all'd ill \1'"11-' 

r"II(J\llt,~· till' [J]"i!!ilJ;i/ :IPI,h-:It'IIII. III rll' 1";t~I' 1',1'1'(':111 'Ir illl' 1"1'1''' 

,";'It'- "r ;IIIY 1l1:1' II'I':!III"'!.! '·lIllIl'll'liol.\ 1'1t·,· fJ"IJIIl !.'Ld ..• ('1'.1 1'\ ('11 

:111(')' 1'''111' appJi."lIlilll.- of :.!.I 11. II 11~\I;t!!.\ \\,t-I",,,ddl' II, ('lilnill:!II' 
hll,l'p ilt:ll: :1:, 1'1'1'"1"') III' 1 ;'1' IIl'i!!"I:!i -1:lIlI! fir 1':1'.\\1['1"1. 1"11 11(';11"1,1 

:dll;ll- ~1f11j.-il·111 l,illd\\I'..d rt'I'Ia:lll'd III I'l'i"rl'-1 11;[' ;tn':1 r 1"11111]"01 

1I11'11;fHl~ \\I'\"I' 111,1 ":l1',,1'1t11\ l'"llO\'d'" 1'\1'1"\" \1':11. 1:1':1;(..-1:11:"11 \\:1_ 
"I'-!'I'\l'd \\111'11 I',,· '·\III·llilw!.l;t! ,,1111- -1:;1,',,<11 l!tll; \\\'1" allll\\l'd 
In /"I'III!!!!1 111111''''''''.) iii 1:':0\ '11:.\ I!I:,:~. 1:\ 1 ,I' I'l,d "I' 1!1:,J II ... 
il.J\·~I;lli"li 1"1- '1I'!'I'II\II,I'III'I,1 :. '1'1'1""1'111 lit ,1" fll;!!":t"tl -1;lIld 111,01 
IIY !tH' lOl.l,l fir 1~'.\:.1 t!jp ;II'l',"t \' ~t·- ~thHfJ .... t (·(1I11,ljl"fl,l\ l'(q,~rp"~l·'1. ~rl,·-
1·..·i!)rl'~lnli,,11 \\;1- I'll' It',lilt Ill' 1",';, -\'!·"lil~" .. -!'d,jl-illll\'~:1 :lllfI11'1' 

'1'1'1';1<1 Ill' ('-I:d,,;-', .. " I,I.II,I~ JI"I ,·!"di.'al,·" 1,.\ I II' ,"IIl'III:.:tI- 'qll"'I'.! 
1\ Ilill' I!JI"'\\"l'iliWI t ":I~ fl: II] "!!"I"--" 
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TABU, fl.-('oll1])(I/'iMIJ of .~et'eNll fOl'm/(/fltirYn8 of 2-4--1) ((Jld g4.5-'I' 10)' 
field bindll'eed control (tf [J(li/N. [lon.~. Original treatment /('(18 

applie<l hlilc 14, UJ50 

Pl:u,ts per !'quarc rod 

Chemical Formulntioll Hate Prior 10 1 ycnr I ycar 
lr£'ai:- aft£'!' after 
111('111. tn'nt- rL'-tn'at:­

mt'llt Illl'nt I 

,~---

U), 11('1' 
lilT!' ,VumiJer Xumbel' SUIII/Jcr 

2,4-11 ________ Triclhallol ill11inl' ;;nlL _. !/:\ 315 122 78 
I :W-I 57 18 
:1 312 ]05 01 

2,.I-IL _______ Propylerl(' glycol blltyl .!/:i ;)O;~ ]8fi ] 15 
etlH'r (';;(('1'. I -\02 Sl 23 

2 :.~:l3 40 15 

BlItoxy ('[hanoI (';;[('1' __ ],I(j f'J)-2,.\-IL_ }/:\ :317 
'l"'-I .y, I HH 53 

2 :j5:~ II!) 35 
EIllul"ifiabl(' lteid ________ ·1·11i 205 812,-1-1) - Y:! S,) ](\I :;.21 < ­

.) :lthj 114 23 
2,~1,5'-tI'!___ BlItoxy ('lhallol ,';;\£'1' ____ Y:! ;~.j2 71 41 

I ~x"1 ·11 23 
.) ~:!7 :)2 52 

2,·1-1) ____ ... Tril'thnnol ami!1(' ~all Y:! :~5(i 153 2ti 

+0.5 p('l'cent wpt\ ing 510 ."
I 

I III 
2 ·\02 \)·1 II:Ig<'nt. 

1 HC'-tl'C'atments werc' appliNI at tlip ~am(' rat('s approxil1lntply I Yl'ar aftpr 
originnl trl;atrJ\eut. 

Controlling Bind"Weed With 2,4,D, Combined 'Vith 

Competitive Crops and Intensive Cultivation 


Shortly aftpr begillnillg l'xjlpr.il1lPlliS with :Z,J-I> 011 bilHlw('l'(j, it 
b!.'('allJ(> apparPllt tlntl thp ('hpllli('al in it:-,plf would only ('(lntTol tIll' 
wcpd, s('ldolll l'radieatp ;ll1 pstablish('tl stand, _\ sprips or l'xjlPri­
ml'nts was ('on(ltl(,tl'(l from l!l-JT to l!l-~!) to u"p t hp iJps! knowl('<ll.!l' 
ac:('ulIlulatl'd ('()]1('l'l'l1illg illt('llsin' t'ultintlioll and ('Ollljlt,titi\e ('I'Ojls 

\\-ith the bellcl' tilllPs and mtl'S (If applyill!! ~A-]) tl) billd\\·pl'd. 
Till' two most elredi \'(' Ilwthods I'l'llu('('d. hi lid ,,('(.l! sf a Ild to a P­

jll'Oximafely 1 plall! IWI' sqllal'(' rod ill :: Yl';lI'S with an H\'PI';Ii!t.' of 
ll.;~ to \:3.:1 ('ultinltiolls and :Z.T pounds of :ZA-D all HerC' (.!(J). 

TI1l':-'l' 11Iet hods a PPl'lll'l'd sl ight Iy 11101'(' P trpt't i \'(' fIta 11 spl'llyi Ill-! \\'it h 
:z"t-D wit hOllt intt'll"i\'p ('lilt inltioll. ",hi('lI 1'(>(lIlil'('d -Ul pOllIHls of 
:Z ..t-D an :I('l'e alld H,T ('Idt inti iOlls ill :j ,'pars. or inlpllsi\'e C'lIltiratiolls 
without ~.-~-n, whic·h I'Pquil'NI IS.!) ('ldti\'atioIlS in ;\ yC'al's to I'NIII{'p 
hindwP('(l stand to 10 plants to tltl' "<]"HI'C' rod, 

Xunwl"OlIs otl1(>1' (>XI)('l'iIllPllts \\'('1'(' (';ll'l'i('(j 0111 fl'Ol1l l!)·!!i tltl'OlI~'1t 
1!Hil witlt ('I'Ojls ('ollljlf'ting with billd\\,p('d an(1 wit It jlPl'iods of in­
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lensi"e cultinltion. ResuHs showe.d that 2.4-D c-ould be used 10 sub­
st'itute for some of the lntensh'e eultinltion :{nd to reduee the bindweed 
stand early in the treatment period. 1To\Yen~r, it is doubtful that 
the. time neeess:try for eradication was reduced signficantly OYel' 

good eompetiti\'e ('rop and intensi\'e cultintlion n1ethods.Fnll­
planted wheat, slwing-planted oats 01' barley, llnd early-summer­
planted close-drilled sorghum all pron'd etl'eeti\'e in helping 2,i-D 
I'educe the stand of bindweed. SOI'ghull1 planted in 40-inch rows 
was not efl'eetiye as a eompetitor and resulted in reductions of stand 
similar to those when 2,4-D was used alone. 

Controlling Bindweed Seedlings 

Continned emeJ'genec of bindweed seedling's many years after the 
original stand has bC'en eliminated eomplieates hindweed control. 
Results of experiments and obsel'\'ations J'C'pol'ted by Timmons (::0) 
indic-ated that completply ridding infested fields of hind weed may 
reqnil'e 30 years 01.' mOI'p of persistent attention to a speeinl progl'am 
of fa1'll1 management until all the seeds ha\'c germinated and heen 
destroyed. 

Exrieriments were started in 1!)~8 to compare the efl'ecti\'eness of 
se\'el'Hl different crop rotations and C'l'opping methods in ('ontl'Olling 
bindweed seedlings, Hwas sho\\'l] that se\'el':t1 ('onl1110n Iy grown 
('I'OPS and certain ('ropping systems would satisfaC'fol'ily l)J'p\'Pllt 
reillfestation of fal'mlalld from which the OI'igillal stand of bind­
wped lwd bepn pmeli('ntNt TIH.' ehoice of ('I'OPS apppared to ht, limitpd 
to yigol'ollsly growing, close-drillpd anllllal (,l'OpS, Row ("'OP!-1, slldl as 
gJ':! i n i-iOl'ghllnl. g,'own in conspenti \'e yt':ll's. (1 id not 1)I'(>\'ellt I'Pi ni'esta­
fion, Pprennial gl'ass('s dp\'elopec1 competition 1'00 slO\dy anel skips 
in thin stands l)J'O\'ic1pd ('ontinuollS oppol'lllnitips foJ' bin(h'eed sp('(1­
1 in!!s to become esta hlislwc1, 

Pc-riods of inrensi\'c (,lIltimtion and o('casional seasons of SllllllllP1' 
fallo\\" behrC'en annllal ('I'OPS sepmpd to hp highly impoJ'tallt in hind­
,\'ppd Rp('(lling ('ontTol. (\,ltinllion ellll'ing slI('h 1>pl'io(18 shollld hp 
1'PPP:l tpd on('p. a nlonf" h (lllJ'ing nIP gl'owi ng s('aROII, Thp COlll1110n 
pmC'ficp of lp:l\'ing small-gmin stllhhlp lan(l iclle aml 111lc'nltintf('!1 
until spring :llmost always pennittpd hiIHl\\-ppcl sp('(llings to iw('ome 
estahl ish ('(1. • \ un ifoJ'm1." good st and of a C'los('-cll'i lied ('I'Op W:lS essr-n­
tial to ('ontl'ol thp sppdlin!!s, 

('I'OPS and ('I'opping systPlIls tllat· 1)J'O\'(I('1 qllitp satisfnC'lol'Y for 
binclwppcl-sN'dling ('ont1'ol includpd wintpl' wheat and ('losp-dl'il1pc! 
Rorghunl gl'OWIl eyp1'Y year OJ.' it rohtfion of wlH'at, row sorghum, nnd 
Snmml'l' fallo\\' supplplllenh'd ,,'iJh mOllthly ('lilt i"alion when tlw land 
was not in (,l'Op, 

H is possible to llSC 2,.~-D 10 ('onsidt'l'nhlp aclnlntagp in a bincl\\'('('d­
sepdlillg ('ontl'Ol pl'Ogram, as thp sl'pdlings :Irp quite SIlSC'Ppt ihlp to 
2.+-D, This ('hemirnl lIlay hp ::;uhstit IItpll for some oJ the !'lrlt'intfion 
operations in the s('('(1Iing-('ontl'Ol pJ'()g,'am anel nl:l,Y, in SOI11P inslanc'('s, 
be lI!-1ecl to ('onll'Ol f"l1(' !-1Pl'fllinus that pnwl'!.!'e ill :l thill stnnd of a ('om­
pptitiw!TOP, .\Ii-io. 2,·~-J) lila\, h(, lIBPc1 to nlh-nntage in contl'Olling
bin<lwpp(l s('('<llillgs in pel'PlIlli;d gl'assp::;, ' 
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SUMMARY 


Results from experiments OIl controlling field bindweed (Oonvolvu­
lus w'Vensis L.) at the Fort Hays Branch Station of the Kansas Agri­
cultural Experiment Station, 1935-58, are presented. This period 
has included both extremely wet amI extremely dry seasons. The 
average yearly precipitation for the period differs little from the 
!)1-year average, 1868-1958. 

Grain and forage yields of nine different crops grown with methods 
comparable to average farm practices were reduced from 20 percent 
to lIearly 80 percent by bindweed. ",Vheat and other small grains 
produced more nearly normal yields on infested land than did sor­
ghums and other summer-growing crops. 

Intensive fanow usually eliminated the bindweed in hyo seasons or 
less, provided cultivations were at the proper time and with proper 
implements. Cultivation operations performed 12 days after each 
bindweed emergence resulted in bindweed eradication with un average 
of 16.2 cultivations. This compared with an average of more than 
a2 cultivations when the operation was performed each time the bind­
weed emerged. No advantage was found for cultivating bindweed 
deeper than necessary to cut off all plants well below the sm·face. 
The optimum depth in the medium heavy soil at Hays, Kans., was 
4: to 6 inches. 

The cultivation could be started either in the spring of the year 
fOOOIl after bindweed growth starts or after small-grain harvest, pro­
vided there is sufficient moisture to promote bindweed growth and 
permit thorough tillage. No advantage was found for cliltivating 
bindweed when there was not su:flicient moisture to pt·omote its 
growth. The cultivation operations had to be continlled lIntil Sep­
tember 15 or October 1 to prevent partial recovery of the bindweed. 

One year of intensive fallow and three crops of wheat seeded ellrly 
in October after intensive cultivation between harvest and seeding 
each year eradicated bindweed in 3 to 4 years and proved to be a 
practical plan for the Hays area. Alternate fallow and wheat and a 
rotation of 1 year of fanow and 2 years of wheat also appe~U'ed to 
be good methods. 

Eit11er close-drilled sorgo or sudangmss seeded about .July 1, after a 
pel'iod of intensive cultivation, proved to be an effective competitor 
with field bindweed. The success of all ('ompetiti,'e (·rops depended 
upon intensive cl~lti\'ation during the bindweed growing 8ea30n when 
the land 'was not 1I1 crop and upon obtail1ing a good stand of the cmp. 

Sodium cll10rate was tested extensively throughout the experi­
mental period. Little difference ,ms noteciinl'eslllts of spray or dry 
applications of sodium chlorate. Results ,yith rate and date of appli­
cation were somewhat ntriable from year to year, but it appeared that 
SeptEilmber and Octobm· ,,'ere the most favorable months for appli­
cation. An original application of 3 to 4 pounds per square rod, 
followed by re-b'eatments in subsequent years, generally was the most 
economical method at Hays. 

Three chIoro-substituted henzoic acid compounds were applied at, 
sevel·al rates 011 several dates from 1!):)5 to 1!)58. All materin Is COIl­

tained mixtures of variously substitutecl acids and isomers, but they 
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were designated as 2,~3,6-trichlorobenzoic acid (2,3,6-TBA), trichlo­
l'obenzoic acid ('rBA), or poiychlol'olienwic acid (PBA). At 16 
01' more pounds pel' acre, 2,3,(j-TBA was equal 01' superior to 960 
pounds per acre of sodillm chlorate for controllillg field bindweed 
and 2,:3,H-TBA was less dependent on rainfall. At a given rate of 
application, Z,3,G-TRA ·was most etfectiYe, THA next, and PBA least 
etl'ective of the benzoic acids. It appeared that PHA should be ap­
plied at about twice the !'ate of 2,?',n-TIL\. Some shallow-rooted 
\'egetation grew on treated areas a fe\\' months after applying these 
chemicals. IJLlt J'esidues sufficient to reduce wheat and sOL'ghum growth
persisted for :2 01' more years. 

Of the se,'eml other soil-sterilizing chemieals tested, only anhy­
elt'OIlS boL'ax, 11l0nuron, fen1lron, and B~rM were consistently effective 
in reducing- stands of bilJ(hn~E'd. These fOllr chemicals were equal 
01' sllperiOt, to sodium chlorate, hnt caused the soil to remain lInpro­
ductin> fol' 11 longer time tllilll did sodium chlorate. 

Bill(hn'ed stands ",el'e g-l'E'atly reduced with 2,-1:-n, but HE'll 1'e­
peated applicatiolls did not, ill most cases, completely E'I'adicate estab­
lished stands. Applications of 2,4-D were most efl'ectiye when the 
·weed was well emerged and gro\\-iug- vig-ol'ollsly, at tIlE' bud stage if 
possible. One pound of 2,4-D acid efJuivalent pel' Hcre, applied in 
any fOl'mulation, \\'as as etl'eetire HS higher rates. Lighter rates gave 
~ome\\'hat erratic results. Best l'esults with :2,4-}) wel'e from applyillg 
the chelnical following- 11 shol,t pel'iod of intensi,-e ('ultinltion. 

Bindweed treatment with :2,4-D was combined with some of the 
better methods of intensi"e ('ultinltioll Hnd cOl1lpetitin' nops. Fsillg 
the chem if '11 in these svstenls added considemble ('011 n~niell('e to the 
methods. bllt use of 2,+~D pl'obably did not p:reat·,y llasten eradication 
of the weE'd. l"sinu' :2.+-1) had the adnlllta~e of gi"ing grentE'r re­
dlldions early in tl~e ei'adieation program tfliln intensi,:e cultinltion 
and cOlllpetiti,-e crop methods. 

Hinc1wped sE'ec1lin!!s contillue to emel'u'e ill lal'U'e numbers fOI' many 
yeal's aftet' the ol'ig-Inal stand has been 'emdicated. Persistent atte11­
t ion to a spetial program of fnJ'm 1l1Hnagf'mellt is necessary to pre­
vent these seedlings from beeoming E'stablished as perenni;tl pl:llltS. 
Propel' use of 2,cl:-D lIlay aid considerably in pl'e\-enting- this reinfes­
tation. Periods of intensi,-e cllltivatioll and an occasional SpaSOIl of 
summer fallow bf'twE'en CI'OPS along with t'he nsf' of elose-drillf'd (TOPS 
al'e important in binclweecl-seeflling ('onlrol. 
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LIST OF CHEMICALS 
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