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Chemical Control of Weeds in 

CRIMSON CLOVER Grown for 
Seed Production 

By 'VIr.LlA.'1 O. Lm:, rl'sean'h agronomist, Crops Hesearch Dh'ision, A!lrh'/Iltural 
, Research S('rt'i('e 

('rimson donI' (TI'Uvliumincarnaillm L.) hns become ill('l'ensingl~' 
importallt economically as it seed (TOP in western Oregon. The 
llyel'itge lUullber of acres deyoted to produetion of this ('1'Op in Oregon 
was 5,~50 during 1949-5~, 1(3,000 ilt 1959, 21,000 in 19(\0, nnd 15,500 
in HHH. As ft result of this acrenge inerense, On'gon now rnnks first 
in the Xnt.ion for crimson <'loycr seed produetion. 

:-;1[1('e ] 900 Oregon hns produced almost half of the crimson donI' 
seed grO\nl in the enited States. Tennessee, Alabnmn., and GeOl·gin.. 
also produ('e large qllllntities. L'"nlike these arellS, Oregon's crop is 
grown primllrily for seed. produdion. Although limited gJ'ilzing is 
som('linles prlH'ticcd dlll'ing the early spring in this Stllte, ycr:I'little 
of thl' ('rimson do\·er ('rop is utilized for green mnnUI'e, sillig-e, or hay. In 
IlIO.;;t othcr areas where this ('('op is grO\nl, its main use is 1'0), grnzing 
lind soil ill1proYell1ent, nnd it seed nop is hnryested as such only 
when conditions nrc fayorilble for seed prodlldion. 

~[nn~' wced problcms Ilre encountC'red when crimson <"loyer is grown 
for seed production. Since this (TOP is rail plnnted I1nd dcye10ps 
Y('ry slowly during the eool, wl't wintel' months, it is a pOOl' competitor 
and is soon oyertopped by more l'llpiclly gTowing weed iLnd ('I'Op speci('s. 
Appen.l'ing in !Treat nbuncbl[l('(' nrC' the ,,·intel'-gerl1linl1ting annunl 
wecds, such us wild Oilts, reseues, wild brollles, illld wild hrnssicns, 
and the volunteer crop plants, su('h ilS slllall gmins, l'yegrnss, Hnd 
vetches. Thus, fit hiU'yesttilllc it is freqllentl:I' impossible toidentiry 
till untrcated l'l'irnson cloyer seed field ,,'ithout inspccting it dose1y. 
Although this excessiyc wced growth llla~' not be objectionable when 
~'ril11so11 dover is growu ror purposes other than seed proclu('!ion, it 
becomes vcry objeetiollllb1c in se('d fields. Rl's('llrch has shown lhat 
hCllYY w('eel 01' yolunteer ('I'Op growth sey('['(1\:\· l'('dllc('s se('d yields 
llnd ortcn ('('sulls in contalllinants ill the seed thnt llrc difficult and 
cost1:I' to l'elllOve. Tn addition, prOrlls(' amounts of wecd seeds I1re 
produced, whieh relllain Oil the fidd to inlel'rcI'e with till' produdion 
of suc('eNling ('rops in the rotation . 

.LITERATURE ItEVlEW 
A rl'yiew or tile litemtllre showC'd tlllit praetielllly no rNK'l1l'('h IllIs 

beenl'l'ported on weed ('ontrol in (Timson doyl'l', ldthough ('onsid('mbll' 
l'l'SeUl'cil hns be('n concludcd to deveLop Ill('ihocis or controlling w('eds 
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in other fOl'llge legulIleso This is undoubtedly because (TimsOn dover 
hils gencrally been groWH liS II· multipurpose ('rop, nnd when utiliz;ed 
for purposes other thlln seed produdion, weeds ('Huscd nO serious 
losseso However, in OjOegon where crilllson clovcr is grown almost; 
cxclusivciy for seed produetioll, weeds nre IL major obstnde to the 
eeonolllie production of tbe cropo 

Since 1950 numerous reports (2, 4, S, 10)1 hilve been pllblished 
eonceming the lise of isopropyl .N-phenY\('iLrbtlllliLle lIPC] and 
isopropyl -,-V-(:3-chlorophenyl)carbanmte [CIP( 1] for eon trolling grnss 
weeds in legumeso These herbicides have been ('olllpHl"ed wilen ap
plied as ploepltUltin~, Freelllergenee, nlld postemergellee trell tmen t" on 
seedling legumes an( ns dOl"lllllllt-senson tl"entll1ents on eslablished 
legumeso Omss weed control h~lS genernlly been cfl'edive with these 
hetobicides, whereas illjUl"Y to the legumes hns bl'en vUl".inble nlllong 
the different speeieso Tn geneml, CIPC hns been slightly IllOl"e 
injurious than IP(' to the legllmes, especinlly when lIpplied lit ellloly 
stllges of developmento 1\[OloC rC('ently ethyl N,N-di-n-ploopylthiol
eltrblllllllte [KPTC] 11IiS been reported (5, 9) to give good ('olltrol of 
gmss weeds nnd ('edaill brolldlellved weeds in establishing lIew sl unds 
of legumeso 'I'his herbieidc has given bost results w\ten applied itS it 
prepltLll t ing soil-incorpomted l1°eatlllen t. 

(!onsidcmble research hILS ltlSO been reported in whie\t lowmtes of 
2,4-dielllorophenoxyacctie add [2,4-D], 2-lllet \tyl-4-ellloropllenoxy
!Lcctie acid [.MePA], 4-(2,4-d ie\tloropit('noxy) bu tyrie I\.('id [4-(2 ,4-DB)], 
4-(2-mcthyl-4-ehloL"Ophenoxy) bu tyrie lleid r4-(~{('PH)], Ilnd scveml 
olher dos('ly relMed ('\tellli('ltI compounds 11Ilve been ('olllpatocd foto 
the ("on trol of bloolldlt:~itved weeds ill l('gumcs. 

The purpose of the investiglttions rcpodN[ in t.his bullct.in WIlS to 
('VilluMe ('hemic-itls Ilnd methods of appliclLtion for weed eonlrol il: 
('rimson ('lon'lo, whieh hllye been efl"edive for weed ('ontrol in other 
leguilles, and to den'lop new prineipll's and pmeliel's of wel'e1 ('onll"ol 
in 1 his ('ropo 

M.ATKIUA.LS AND METHODS 
During 1957-GI these illvesligations were eonduetcd in western 

Ol"l'''on on controllilw weeds in 'ninlson dover "Town for seed pro
ductiono Fi\'c eXI)l'lo~llents dealt prinmrilo'- with herbicides thnt wero 
efl"cetiV(' in ('ontl"Ollin~ gmss wceds ILnd fOUlOexperimellts wilh hplo_ 
bieicics that were dl'eel.in for brondlell\'ed weed ('ontro\. 

~in('l' erilllson elo\Oer is grown in rotation with vllrious 01 iter seed 
(TOPS, ry('gloIlSS and \'olunti.,e,o("Ploeld gmins Ill 0 P the most ("01l1l1l01l gmss 
wl'eds PIl('oulltcred in nilllson don'r s(,pd (ipldso H"owen'lo, 01 hpr 
win ter-germ illut ing gmssl'S, sucil liS unllual blll('glollss (PO(l ((llIIUa L.), 
mttnil fescue (FI'8tUC(l myuros Lo), wild ouL (Al'ena jat'll(/. Lo), and 
ripgut bloonl(, (Bromu8 ri!/1'/.ug Roth)o lire frequl'ntlo\' ul){fndllllt. 

'rhe brOll<I\PII ,'ed w('cd cllusing the gn'ILt.('st prod ue( ion d iflicuity 
ill ('J"il1lson cioH'r s('cd fi(,lds is hairy H'lch n'ida I'il/osa Hoth)o 
This pllLnt with its mnk, t.willillg growt.1I ovprtops nilllsoll ('\0\"('1 0 IIlld 
(O;LlISl'S it to lodg('o Tilt' ("\o\'eIO111t'1l flt,ils to pol\illatp Illld IIllly l'Vt.'1l 
rot prior to Illllt 1I1'i tyo Whpll hell.\'y ill fest at ions of Imil"y ,'e/('II O(O("lIr, 

I Italic !lumber;; in pnrpnlhl"'<':i rl'f('I O t.oltl'fl'rl'll('(':;, p. :11. 

http:growt.1I
http:ri!/1'/.ug
http:dl'eel.in
http:M.ATKIUA.LS
http:bullct.in
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crimson clo\Ter seed production may be completely eliminiLted, and 
tile largc iln:J.Ount of tn.ngled vegetn.tivc growth 11lILkes cutting Imd 
windrowing vcry difficult, Also Common in crimson clover seed 
fields of western Oregon nre wild turnip (Brass1ca campcst6s L), 
wild radish (Hnplwnns raphanistl'nm L.), cuUelwed gernnium 
(Geranium di88ectlt1n L.), dogfenuel or may-weed (Anthemis cotnla L,), 
chickweed (Chastiutn sp,), groundsel (Senecio 'V1llyal'is L,), nnd 
cOL'llfLOWel' or 'French pink (CentauJ'ea cyanus L,), Seeds of wild 
turnip, mdish, geranium, ILnd cOl'llflower ilre difficult find expensive 
to scpnt'iLte from ('('imson clovel', 

CONTROL OF GRASS 'VEEDS 

In the fi \TO experimen ts concluded on the ('on trol of grilss weeds in 
crimson dO\Ter, lhe clovel' wns pltmted elL('h yenr between September 16 
!tnd 26, Lime illld phosphnte fertilizers werc applied n,ccoL'Cling to 
reeoll1llH'IHltLtions for the nrell, 

The crops produced ilnd the methods of soil preparation pl'lor to 
phlllting (Timson clover vllried from .relU' to yellr, In the two 1957 
experiments, ('rilllson dover followed spring barley, A heavy disk 
wns used for seed bed preptll'lltion, In lhe 195~ experiment, crimson 
elO\T('l' followed crimson clo\'('\', Ilnd the llI'en WitS irl'iglLted seveml 
"-eeks before phllltil'g, A trnctor rotary tiller WilS used for seedbed 
prepitl'lltioo, I n tlr('~ 1959 expNiment, It small gmin covcr crop was 
plc)\\-ed ullder in the spl'inp:, nnd the arca wns fttllowed dming the 
summer, In the 1960 experiment, hairy \"etch WItS grown the previolls 
ye:lr, Iwd the :U'elL was plowed in the spring of 1960 Hnd fnllowed 
during tire summer, 

In the 1957, 1955, and 1959 expNil1lcn ts, soil-incol'porllted treat
ments were ('onl.plu'('ci, In 1957, the herbicides WNe applied to the 
soil surface alld incorpomtl.'d by disking twice with It double disk. 
In 1.95~, the heri>ieides wcre SpL'ilyed on the soil slll'fnce ilnd incorpo
ruted illllllC'dint('ly with It hllnd-opernted rotnry tiller, TIL 1959, 
\':lrious methods of IlPplying Illld int'Ol'pol'ltting herbicides as pre
pltlllting treatments \\'('I'e ('ol1lpnred, III some tt'elltments the herbi
('ides Were spm)-ed 011 the soil surfltce llnd illeOrpOl'ltted with It l'otllry 
tiller as in 195~, In other trl'atments the herbieides were injected 
directly in to the soil b,\C IIl('illIS of n subsUl'flt('e blndc injector and 
('itil('r leI't undisturbed ()l' \\'orked wit.h n rotHry tiller to distributc 
them throughout the upper 4 tnehes of soil. After the ('hemicals 
W('I'(' in('orpomted, the sP('(lbe<L was worked with a h:u'I'ow and 1'01101', 

I\(>rbicici('s ('olllpllrp(\ ns prepi:tnting treatments ineluded IPC, 
('JT'(', EPTC, 2-chloI'OHllyldieth)-ldithioC'llrbnrnate [(,DI;X'J, and 
2-ch lol'O-X, X-dill llyl:webllll ide' [CDAAI, I II 1957 and 1959, they 
1\'('1'(' npplied on the SIUlle cIa)' as s(leding, I n 195~, Uwy were applied 
on ~eptell1ber IS ilnd the eir)\'('l' wns seeded on September 24, The 
mtes of Ilppliclltion mnp:ed froll1 2 to H pounds per aere, 

I i('rbicidt,s tlpplied 11S pr('('llIerg'C'II('C tl'e:ltments were IPC, EPTC, 
('DE( " ('DAA, :lnd ]-1l-1Hlt,vI-:1-(:~,4-di('hloroph(,lIyl)-1-rneth'ylllI'ell 
[neburo!!j, ~e('(ling alld tr('lttillp: were ('olllpleted 011 the snme dlLY-, 
At tite lilllP of trentlllC'IIL the seedlwd was fine, firlll, lind fllvomblc 
for ll('rbieitial ndi\'ily, 
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Herbicides used as postemergence Spl'ilyS were IPC, EPTC, and 
~[CPA, They were npplied at various stages of development from 
the time of emel'gencc until l\[llrch when upright crimson clover 
growth \\'I1S beginning, Also, seveml combination trcalments were 
eompnl'ed in which herbicides were Itpplied at more tllim one stage 
of development. 

[n 1957, 1959, fmel H)60, n sttuHlllrd X-foot gmiu drill equipped 
with a legume seed nttitc1l1nent WtlS u~ed to pllwt the crimson clo\'cr, 
III 1958, il Brillion gmss seeder 2 was lIsed, 

Since voluntecr ryegmss is the major grnss pl'Oblern in erimson 
clover seed fields, l'yegmss seed Wt1S plan ted on the experimentill 
field along with the crimson clover, 'L'he plot size was 8 by 28 feet 
iwd included three 8-foot drill widths pbnted perpendiculal' to the 
plot" In till experiments n, randomized block design wus used with 
either thl'ee 01' foul' replicntions, Been,use of the difficulty in re
moving wild turnip seed from the crimson clo\'er seed, the experirnen tal 
arelL WIIS gi veil n, uniform applicntion of ,Ml'PA ILt one-foll\'th pound 
pOI' llcre each yenr during De(~ember to contl'Ol the lll\'nip, ,"Yhere 
1\ tCEA WitS included IlS a specific treatment in the expel'iment, such 
plots did not l'eceive the uniform :MCPA Ilppliclltion, 

In the expet'imouts stn,\'ted in 1958, 1959, ILnel 19GO, crimson eiover 
yield detel'lllinn.tiolls \Yem made, A strip 2H b,r 24 feet WItS cut fl'OI1l 
the ('ontel.' of Molt plot iOl' seed ,rield determinations, An experi
mentllJ hill' vester cu.t the vegetiLtion, ch'opped it on a dmper, and 
elevated it into a 1m'ge plm, The snmples were then pillceel in large 
bud!LP hop hiLgS ancl dried, Aftm' drying, the seed WILS thrnshed 
with amlwhine designed for smItH SiLll1ples of legumes, The seed WiLS 
then ('lenned by means of cOllYentiolllt1 seed-cleaning equipment, 

All herbicides fiS sUl'fa('.e treatments, using watcr iLS IL cn.l'I'ier, were 
applied witLt iUI expel'imenbLI sj)I'n.,rer mounted ou bicycle wheels, 
Tllis sprn.yer was equipped with air supply tanks ilnd It preSSUl'e 
l'cgulato[' valve for mainbLinillg 11. COllstfint pressure while sprnying, 
X ozzles with 8004 openings ILlld It spraying pressure of 35 pounds pel' 
squlLre ine:h wel'e utilized to iLpply 40 gn.llons of liquid per acre, All 
experimental positive-feed fc\,tilizel' spreader was used to n,pply 
g"l'ILlIUlal' tnn,teriitJs, The billde injector used wns a tl'llGtot'-mounted 
V-sIllLped bhLde 5 feet wide controlled hydmulicl1,lly from the tmet.OI', 
XozzlPs were fixed t),t the tmiling edge of the bInde, nlld the liquid 
was spnLyed .into the soil iLS the soil was lifted by the bInde, 

CO~'l'IWL OF IhIRY VETC[[ AND OTHER BROADLEAVED \VEEDS 

In the foUt' experiments eonduded on the contl'ol of hlLiry vetch 
ILnd othcl' bl'on,(\kILYed weeds ill cl'imson dOYel', the cu1t.uml methods, 
cquiplllcnt, Itl1(\ procedll\'es were Silllibl' to those described for grllss 
wccd ('ontro\. In sOllle of thl' experiments hlLir), yetch was seeded 
0\"(1\' tlt(' pntire plot :trea as IL tcst species, Ho\\'e\'el', beclluse of the 
mnk, twillillg' g'l'OWtll lmhit of hail',''''' '{ctclt, it becllllle impossible to 
t::tkP stLtisfltdOl'Y l'rililson c!OYPI' Y'ield E'nmples whore vetch lind been 
pll1ntNl ill the plots, Titus, instead of plitnting the entire plot lLI'elL 

2.\[l'lIriOIl of ,L tr"HiP product dol';; lIot illrpiy it:; ('rllio"sl'IllPllt hy the 'C,l', 
DcparlllH'rll of Al!:rit'liitur<' O\'l'" "ir,liinr' p"oduC'ls IIot nallleel, 
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to hairy vetch, this 'weed was planted in only one of the three drill 
widths !Lnd control observations were made on this portion of the 
plot. 

Yidd determinations were made from the two drill widths where 
yetch WILS not seeded. Thus, yield clittn, do not re£le("t the competitive 
effec't of the imil'Y vetch. Instead, they measure the efl'ect of the 
~lerbi('ide on the crimson clover and the release frolll cornpeti tion of 
other volunteer bron,dlen,Yed weeds thlLt nre controlled by the 
herbicides. If vetch is present in the portion of the plot from which 
c1on~r yield determinnJions are made, the yields would pl"Obltbly be 
affected mueh llIore by the various degrees of vetch ('on(Tol. \Yhere 
yetch is not ('ontrollecl, yields would be much Jower. 

An herbi('icies for yetch ('ontrol Wel"C itpplied as postemel'genee 
trelttments. Yal'lous elates, mtes, IHld herbicides were eOlllpitred in 
the fOUl' cx'])criments conduded during 195i~60. Applien.tions WOre 
made between DeGembCl' 15 and Slity 1 i\,ncl induded the seedling 
through the upright growth sbtges. The herbieides ('ompared ill 
these ('xperintents Wel'e ::\(CPA, 4-C2A-DB), 4-(::\10PB), n.nd 2-(2,4
di('hlorophetloxy)pl'opiont(' ltdd l2-(2,4-DP)]. 

In the two experiments sbu·ted in the winter of 1957-5~, amndom
ized block design WitS used. One exp('riment hnd thrl'l' rcplications 
!lncl the other rom. In the ('xperiments shu·ted in the winter of 
19;j~ -;j9 ltnd of 19i)!)-(iO, It split-plot design with foUt' l'eplicittions 
was used. 

XO herbieides ""ere applied to ('ontrol gmss w('('ds in these experi
lllents on the eontl'ol of bl·oadleil.yed weeds. 

HESULTS 

CONTROL OF GR~\SSWEEDS 

Prepiantilll!, Treatments 

Tltbl('s 1 H.nd 2 show the efl\,ets of sCYCl'ill herbieicles, applied ns 
])t·(,pln.nting soil-ineorpol'atNl tre:lttll('llts, on gl'ilSS weed control rllld 
on ('rimson ('loYer. ~ 

11\ tnbl(' 1 ar(' lhl' re,mlts of a pr('liminal'.r experiment stnrt('d in 
l\l;'ii in \\"hi('h fi.\"(\ hcrbi('i(\('s \\"('re compared nt three ml('s each. 
( 'lP( , III !i pOll nds P('l' IltTl' g-:l '"l' g-ood weed control. It caused r:llhl'l' 
prOIlOlltl('l'{\ tl'lllpOl'l\r~' injury to the crimson clo,"el' endy ill the 
!':tIl. but [his injury did not 1)(,l'sist. 8P'I'C ilncllPC Ilt (j pounds pel' 
11('1'(\ nlso sho\\'l'd r,lir to ~ood \\"('ed ('ontrol without iI.ny seriolls injury 
to lllP ('l'illlson <'Ion'r. ('DE(' :Ind ('DAA failed to g-i,"e promising
Wl'Nt ('ontrol alld J'('sull('d in l'Illh(,I' "enre i.njur.\" to the C['iIlISOIl 
do "PI'. On ~Iil\" 1 tlte (,1'il11son ('loH'r 011 the untrellte(\ ('heck IIlld 011 

[rl'<UNl plots \\"lle['(' wN'd ('ontrol was inefreetin: sbo,,"ed SC\"CL'I:' "talld 
l'('dud iOIl :wd l'eturdillg d u(' to we!:'d eOlll pel it ion. Th us, the betl('r 
ehl'mie:ll tn'atlll('llts were us('d H:5 :t st:lIHlard in (',"alualill!! till' ll'eat
tlll'nls, alld liS a l'l'SUlt illjlll'~- dN'r(,tls('d as tilt' rlll(' of 'applicn.tion 
inCl'(lllS('(l in 5(,'"l'1':d instunces. Aetunlly tht' higll('r r:ltl' or :lpplica
tion p['oduc'l'(l bl'lll'r w('('d. cOlllrolulld. rpdu('('d tlw ,,"(I('d cOfllpelition. 

Hesults or the s('('ond l'xperilllent startc'd in J();')S lire shown i.lI table 
2. ('1]><', 11'(', and KP'rC \\"ere cOmptu'('(1 nl rour mtl'S e:lell. l.'IJ)() at 
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'L'A lJLE I.-Effect ofwriou8 herbicides, a8 preZJZanting soil-incorporated 
treUtment8, on {trass ~t'eed control nmt on crimson cloi'er growth in 
aperimelit stal'l('d in 1.9157 1U'ar COI'l'(llli8, Oreg. 

Grass weed control·l ICrimson CIO\'l'l' injlll'Y 1 
I 

Herbicicle (pounds Pl'!' tlCl'e) 
Oct. 24, I May 1, Oct. 24, May 1 

JI)57 LU58 1057 1U58 ' 

Q[PC: 
(j 5 5 34 .. __ .• ___ ... _. ____ ._,, __ _ 
7 4 [) aD. .. ___ .. _. __ .. __ !) 8 (; 1

CO~~· I 

~ 0 3 8 
3 0 L 5, I>:::::::=:::::::: j 

74 1 a
CDAA: ,

2", _ .. ____ ..... _
4. ______ . _____ . _____ , ___ _ :3 I 2 (j 

:3 () ~ 8Ii .• ___ __ ". __ _ 3 1 3 7
l~PTC: 

~----. -< ~~ ~·-·.. --I 4............. .. 
 2 54 _______ .... _ 
Ii .) 2 40._._ l) 5 3 L[PC: 

~--.- l) a 3 1
4 ..... ' !\ ;i 2 0(i. _ __ 

'i ;j 3 0 
Fntn'atpc\ Clll'ck •. 0 0 7°1I 


I O=no \'isibll' dfl'd; 10=nll plants killed. 


'1'.\ IH,E 2.-· J~tf('('t of It I,/,bicides, as preplani'ill!/ 8Oil--incorporated treat
IH('nts, on fjra8N 'wf'ed controt and on crimson cloreI' [JI'owth and s('('(t 
Jiroduction ill t'J'j>(Jl'imf'nts 8iart('(/ on Sept. 18, 1958, and on Sept. 24, 
j[){j[), Il(,(U' ('or/'(/!l-is, Orl'f/. 

--- ... --.. _- --....~-.~--.-.--~.... ---... ~------..--..---------:---- 
r(;ra~s "'ppd' Crimson clo\'er ! 
I l'ontrol' ; injllry 1 Cd msoll 

Ifpl'bieidp and rat(' Sl'l'd 
(pOllnds 1)('1' ncr!') Iwr aero 

,11111(' 15, £'('1>. a, I ,lllll!' If), 
In;)!} I!J5!) 1 1!J5!l 

~----~,~);S -(~pe~~I-·/I-,r~~---c_---- ----~·-I·--·,.~-·---· ---._._-
C 11'(': POll/Iris 

~- Ii ;j ;{;i!J
·1·. (j :l () ,II i{ ° (j.  8 ·1 o ·WJ 
S S ·1 () ·Ilia[Pc:., 

.) 

-I •. .. - - - " - - -~ I o ;{·12 
·1 ;{ () :W-I

U.. . - S ;{ () ·12;;
S .. -_ •.. _ ... 1 S ;1 o I :3::;2 

See footnotes at end of table. 
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~l'ABLE 2.-E.tfect of herbicides, as ZJl'epl(~nting soii-incol'poralfCl treat
ments, on grass weed control alld on crimson claDeI' {jl'owth nnd ~!f!ed 
prodllct£O/1 in experimellts 8tCLI'ted on Sept. 18, 1958, nml on SelJt. 24, 
19.59, neal' CorcaUis, Ore{j.--('olltillued 

--'~,",,--'--"'~-- "" 	 ,.,.... 	 ! 
.Grass w('cdl Crilllson cloYl'1' I 

control I I injury I ! Crilllson 
lll'l'bicidn and rate : i :clo\'1'1' Hl'l'd --- --I-------~----··-i 1)('1' at·I'!'(pounds pt'l' lICI'C') 

JllJl(' Ii>, I Ft'b. a, .JUlIl'15, I 
. 1!J5!J I 11)5(1 I H51) I 

1958 e.cP-CI-'i-lI/-e-lt-l-C-o-n-.- ----i'l ,-----
EPTC: PO'llItc/s

2 ______ ___ M______ N-._.~ ~ a 0 I. an 
.1.. ____ >._._ 	 :3 I U' )! aSH 

.(i _ ._ ......... . 	 1 . o aso 

I II I ,lii5~L_ ....... ".,_" •. -. 	 I 


Ulltl't'at!'(\ chl'ck_ _. _" .•. __ 
L.H. I). at 5-pl'l'cl'nt \p\'t'L.__ _.. 	 -'" : ': =_. " ~ : .. ~ :I :3~i~ 

,__ I I 
~[cthll(\ lind mte of hpl'bil'icl!' Apr. 2'2, Oct. 22, ' 

appliclltion (pllUll(\S pl'r !lcn') 11)00 19~n 1 


-~---t i 


1[J.'J!) ('.r jll'dlll(,lIl 
ClPC': 


Bind!' inCllrplll't\lI'c1: 

'2 .\ I 2 :~'2R 
.1. fi f I :;on 
(j (i :.1 :377 

1':nlll\sifinlJl!'j f'llrfIlC(' Hp

pli!'d ami rlltary till!'(\ 

nfll'r trpatll\('nt: 


·1 	 :l!) S2!)
U _ !l ;j Uii:3 

C:rnllu\lI!'; rotHry till!'!' ill 
('mpom tpd: 

.\ Ii 2 iil7 
(j !l [) iiS! 

EPTC': 

Blndl' i lll'Orpol'H t prJ: 


'2 ·1 .J ·\{i0 
.\ Ii '2 :1(j9 

:1 :~iiii 

n\ud" incorporutl'd IIml 1'0
tUl'\' UIll'(\ aflpr tl'l'1\ t· 

li . 	 7 

IIlP;lt: 
'2 I :1 :liiO 
.\. (i , :~ ·IS:; 
o 	 7 :) I :1·10 

ElllUl:;ifinblp; ~lIrfa(:I' IIp

plipcI IIlld rotary lilll'd 

!lft!'!' In'alnl\'nl: 


·1 ~ '2 400 
(i S '2 :~OS 

(:rnllu\ur; rotary till!'!' ill 
('orpor!l t!'d: 

.1. !J '2 '2 oj!) 
{i 10 [) Ilia 

Cnln'llb'd ('hp('k_ -I Hi 
L,S. D. 11t ,>-pl'l't'pnt 1('\'(''- __ _ 	 20S 

0.", no \'i::;ib\l' ('ff('l't; 10"" nil plnnt,; kill!·(!. 

ulloa:; Ii-! 2 

I 
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all rates sho"Ted fllir to good weed control. ('rimson dover seed yields 
werehig-her Utllll the untreilted cheek al. nil rates of npplication, 
'1'11(' 0- llnt!. R-pound rlltes w('re significantly highel' thall the check, 
As ill the' 19;'}7 expel'illwnt, initial injury to the (,I'iIllSOIl clO\Tcr wns 
rn,tiler se,'l'I'e, Howe\'(~r, by htllTesl tlte illjm,v symptoms lwd dis
flPPl'llred llnd lhen.' WitS no l'NiuCliotl ill seed yields, JPU illid EP'.L'O 
gll\"e good weed control nt 0 nnd R pounds, but railed to gi,Tc sfltis
rlletOry ('onll'ol al 2 nlld 4 pounds per nere, IP(, at 4 pounds and 
nbon nnd EJl'I'(' nt 1111 rates gun' crimson don'I' seed yit'lds hight'I' 
thnn til(' eheck. Seed yields W('I'e sigllifiellnll,r highpl' thnn' llrp 
dtP('k whell IPC wus nppliecl Ilt (i pounds ppr H('re 01' lDP'.L'(, nt 8 
pounds, 

The rpsults or thl' experiment slul'led in 1959 Hl'e nlso in lablc 2, 
Ynlious rilles Ilnd lIIl'thods of npplying (,11>(, illldBJ1J 'rC W('I'e COIll
pnred, C1PC ItppliNI to the soil sud'nee us pi ther the l'lIlUlsifinble 01' 

gmnlllnr form nlld in(,OI'pol'llled with II rotn!'y tiill'l' gaye H high dl'gTee 
of wl'ed ('ontrol. Thl' g-mnulnr fOI'lll resulted in seed ;\'iclds slightly 
nbo\'e those of lht' ulltrenled elreci\:. The l'l1Iulsifiable form gl\Ye
yiplds Sicrllificalltiy hi(rh(,t' than the cilpck, 

,. EP'J'(';' nppliNj' 011 the smfnc(' nlld tillel' .illeol'pol'lItl'd l'esultNl ill 

good to ('x('('lIl'lI[ ,,'eed ('ontl'ol, but sped ,,'ields "'l'I'C lowel' thall tlrl' 

d1('('k, A significant reduction ocC'ulT('(1 whell thc gl'illluhll' forllr WlIS 
appliNj nt (i pounds 1)('1' a('/'(', 

XOIIl' of thp applications with the bhHk illjPetOl' Wl'l'C pl'Omising, 
Allllol:gh weed ('ol1ll'ol wus fnil' to good with these applications, it 
WIts Ilot HS good as whl'n the hprbieidl's werc sllI'fnC'(I applied and 
in('ol'porn l('(1. Also, lhe seed yields were gl'llel'lllly lower thull those 
or tlH' unll'eutNI ('heck, ]>I'ol>llbl," tire low telllpernllll'es at the time 
of lind. following tl'ellllllpllt and lhe depth ut whieh thp hl'l'bieidl's were 
plll(,l'Cr ;11 t11(, soil ,n'I'l' !,psponsi blc [01' t he poor I'Psults, 

In the 1();')9 pxppriment, el'ilm,on don'l' tl'euted "'ilh E])TC' sho,,'('(l 
rUlher 8l"'('I'l' symptollls of nOl,thel'll ulltlu'ueIlOS(' us the plHnts np
proHehpd Ilhlturily, As rpportl'd by (;entnel' (3), .~JPT(, inhibits wax 
production in {,l'I'lnin plnnts, Sillce this disNlse symptom "'liS not 
tlolNI on plots tl'('aled wilh othl'r hl'l'bi('ides, it is thl'ol'iu~d thnt 
p('l'hnps till' gp'I'(' inhibited wax fOl'lnntion Illld muy han~ made thl' 
donI' plllllts 11101'(' sus('ept ibl(, to till' infection by the 1I0rthel'll Hn
t hl'Henos(' o/,~Ill\isms, Thp rNlu(,NI seed yil'icis Oil lh(' IDP'/'('-lt'catl'd 
dOH'/' plotslllHY IIlI I'p been lIt Ipast PIU'tilllly due to the s("'ere disease 
infection, 

Preemerpellce Tr('ulmell18 

Tnbks :3 Iutd 4 show lhl' (,fl'pcts of h(,I'hieidl's, npplied ns pl'(,pml'/'
gl'ne(' tn'at IJIPn (:-i, 011 gl'ns~ lI'epd ('on tml lutd 011 ('l'illlSOIl elo,-Cl' in 
l'xpPI'imellts Bllu,t('d ill H157, H);,}I') , lind 1(loO, 

IIi tablp :3 are til(' J'(':;ults ,,-hl'll fi,"p h(,l'bicidps II'p/,{' appliN! inl 057 
nl t'itr(,pl'lllp$ (,Heh, ~one of thl'lll "'('('(' sn.tisfHelOlT, KPT(' nlid 
IPC gllYP rail' I\"('NI. control, hut rpslrilpd ill Il1odpl'llt'e injul'.'· to tl1l' 
cl'illlson ('/O\-Pl', Xebul'on, ('I)AA, alld ('I)I~(' II'('I'P less dl'el'liw' tlllln 
I<~PT(' or (1'(' in ('ontrolling ,,"('('tis lInd /'('HultNI in IlHlI'() illjury to 
tlw ('l'illtSOIl clon'l', 

Tltbl(, 'l "hows [11(' !'l'stril"; \\'1t('11 I1'(' nlld IDP,(,(' \1'('1'(' npplied ill 
IU;'}.'; al foul' ru{('~, B[)thlH'l'bi('icll'~ shOl\"('d rail' lo good \I'{'pd ('011
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ll'ol llt 4 to ~ pounds pel' UCI'C without scrious injlll'Y to the (,l'illlSOIl 
dovel', Crimson dover sced yiclds WCI'C higher lhnn the ulIll'cntcd 
ehrck in nil tn'lttlllcllbi and signilienntly higher thtlll the chcek when 
gPTC' wm; applied at 4 or (i pounds pel' n('l'('. 

Tilble 4 nlso shows the results when IPe 11lHII'JP','(' wCl'e ftppliNI 
in 1959 ilt two rnles. LP( \ showed ex('('llent w('ed eontl'ol without 
notie('nHc injury to tlll' el'il1lson don'!'. S('('d yields W('I'e slightly 
hight,1' thnn the cheek, but not signifil'lInth' so. EPT(, show('d fllil' 
to' good w('ed eon tl'ol iwd liltle~ \Tisiblc lnj ury w\ten ob!-l('n'nlions 
WNt' InlHlc on April 22. Seed yields were higher thaI) the cheek \\,11('11 
IBP'I'(' WitS npplied ilt 4 pounds pCI' Here, but lowel' Ilt () POllllcis, 
As in the preplilllling treHtl1lellts, the IDPT('-l I'en tl'C1 Cl'illlSOIl e\o\'el' 
showrd rather SC\'el'e northern Hnthl'nCllosr symptoms HS the plnnts 
11pPl'on,ehe(\ J\1lltllrily. 

Thl' resulls or t!tesp Pl'l'('Il1('l'geIH'p tn'ntlll(,lIls SN'III to be Inq.!;C'ly 
depelldcnt, on the wCftther rolo\\'ing lhe nppliclltioll. WIIPI'e rn.illfall 
ltnd cool telllp('ratuI'l'S followed the t.rentllll'nts, the I'Nlttlls Wel'o good. 
'Yhen witI'm, dry ('on<ii tions follo\\'('d tllP t 1'(' It till ('II Is, lhe resul ts \"(,I'l' 
lIot sn.tisfll('tOl',Y. Sinet' WfI 1'llI , dry COllditiUlIS fl'Nlllelltly O(,CUI' 
dU ri n~ In t(' Sep telll bel' lllld enrly Oel0 \>l'I' ill W('S t('l'lI ()l'('~on, probably 
Lll('sc lrNlllllcn ts would lIot he erl'edi \'e in some years, 

'l'ATlLl;: :~.-l~Lfc('t oJ /'(/riIJ/(s Itfl'bicid(',~. (is prr:Clnf'r[}c II. c(' {r('atmcl/ts, 
un {j1'(l.";8 1C!'fd control alll/ on crimso/l c/o!'!'1' !lrowlh in e.(:l'(!rimelll 
stal'te!l on 8('1)t. 27, 1/1:)7, lUW' COl'l'Illlis, ()/'{[j. 

(; ra~;i 1I'('t'd control 1 Crill1,;on ('10\'(,1' inj ury I 
II ('riJi('ic1{' [md rab' (poutld;; pl'l' 

1\('1'('\ 

De\. :!·I, :\Iay I, \ (l('t. :!·I, :\Iny I, 
I \I,i, ID.lS 11);i7 J !);,)8! 

1 

Xl'burotl: i 
I .i a 8R If ,j 10 10 
,I. I ! ;i 111 10 

('1).\.\: 
" I 2 I 
-I I :1 Ii 
Ii I,j ,I 

(' () 1':(,; 
.J a 3 I I 

:j :1 (j."
II 

" 

·1 :1 I;E 1''1'( '; 
'J 'J0 I Ii 
·1 ;1 I a Ii 

'J (jIi .J 
ll'( ': 

:! Ii . oj :~ ·1I 
,1 S {) I :j :1,

ili ;\ i :! ;iIi" _" I i('lit rl'lltl'd ('hl'('k . 0' 0 i 0 I 

r () 110 yisiIJlt, ('ffl'!'L: I!J till (llnnt,; killl-d. 
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'rABLE 4,-E.tfect oj IPO an'l EPTC, as preemer{jen';e treatment8, on 
gras8 weed con!l'ol an'l on crimson eto/'er {jrowth and 8eecll)roduction 
in experiments starte{t on Sept, 23, 1958, an!Z On Sept, 24, 195.9, near 
Con'allis, Ore{j. 

I 

l-ntr(,!ll<'C1 clH'ck ----------: .. --------- --~------- :344 

Ht'rbicidl' and mte 
(pounds per acre) r, 

Grass 
Wl'Pel 

conlrol l 

I 
! 
I 

Crimson clov('r 
injury 1 Crimson 

clon'r 
st'l'cl per 

June 15,
H)5!) 

! 
I 

I 
Ft·!). a, 

1!.l5!) 
JUIIP 15, 

1115!) 

acrc 

i 
lPC: 

4 
2 

__ . -
U_ 

0 

8._ 
0 

EPTC: 

UJi58 e.cpcrilll('llt 

2. __ ~_~~ ___ ~ _____ ~ ___ .w_ 
,'-_.- ---._.-. 

0 

G. __ . ___ . __ . ___________ _ 
8. _. __________________ •J 

-

-I 

I 
2 
5 
G 
8 

4 
5 
5 , 
7 

0 
:2 
:l I4 

2 I" 
a 
,) 

I 
8 I 

0 
0 
0 
0 

0 
0 
0 
0 

Pounels 
ail 
ano 
875 
382 

378 
454 
4a5 
8!H 

-L.S,D. nt ii-pl'I'Cl'nt 1('\'cL _____ __ ---------_!-_--------I---------- 80 

I I 
IOct. 22, j Apr. 22,

l!)GO I 
I 1!lnU 

I 
1 

.19i5[) r:.cpaiIllCllt 

lPG, Plllul"jfillblp: !-1. _____________________ _ 
G. __ .. _________________ _-j 

! 
!) 1 5GG 

-t 10 1---------- 58!)---------- ] 
]~prrcJ granular: i-1 _______________ • ____ ._ i

G__ • ____________ • _____ _ OJ 8 1---------- :2 G1n 
I 1 BOn-- G i-------- ... l:ntrPllted chpck. _______ • ___ _ _ ... 1 0 -1 HiU i""-- ... ------L,H,D, at 5-pprcPllt I('\.PL __ ._. __ j'. __________ I __________ •__________I ,).U8 

; 1 I 
---~- -----~- -.. ---..:...-

I O=no visibl(' t'fft'ct; 10=1111 plants killpcl. 

Postemer,a,ence Treatments 

Tabl('s 5 Itne! (i SllOW the efrects of hel'bicides, itpplice! as post
el1l('l'g('ll('(' tl'catmcnts, on gmss wced contl'ol alld on el'imsoll dOVCl' 
in cxpcl'imcnts shu'tcd in 195R, 1959, nne! 1900. The I'csults of the 
most pl'omising tI'catll1Cllts arc givcn. 

In I95R, 1P(, Ilnd EP'1'C WP('C applicd nt two mlcs cach, As 
showll in tnblp 5, [P(' at both ('lltps glt\·c pxccl\('nl weed c01ltl'01 
nnd I'Psulll'd in highel' seed yields thnn 1'01' thc ulltl'paled ('hcek. 
Thl' yipld III 4 poullCh; WitS signifknnlly highpl' than the elwek. EPTC 
fllilNI to ('ontrol ,,'eeds. Seed yields WCI'P about cqual to the check 
at tl1(' {i-pollndrntl', but lo\\'el' at 4 pounds, 
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TABLE 5.-Effect oj lPO ancl EPTO, as postemel'genr.:e tl'eatments, on 
gmsoS weed control an(l on cl'imson cloce/' gl'owth an~l see(l production 
in experiments started on Sel)t. 18, 1958, (tnrl on Sept. 24, 1959, ngal' 
COl'vallis, OrerJ. 

I
j 

Grass Crimson clover 
\I" ('cd injury I Crimson 

Date lind mte of Il('rbicide COil trol I clover 
applicatioll (pounds per acre) .-----:------:-----1 sCNI PCI' 

acre 
.JUII(' t5, Ft'b. a, JlllW 15,

\U5!l 1!l50 1050 

!D5S experiment Pounds 

Dec, 2:~: 
IPC, cmulsifiable: 

4____________________ I) 3 0 455 
(L__________________ 10 3 0 302 

EPTC, l'lllull:)ifiable:
-L_______ ___________ 2 3 0 284 
H_ ... _________________ :~ 3 0 34!J 

(jntl'('atC'd c·lwek _______________ 0 0 0 344 
1L.H.D, at 5-pt'rcellt le\·(·L. ________________ ... _______________ ._ 80 

19591',cpcdmcnt 
API', :.l2,

I\)GO 
Apr. 22, 

11)GO 

~o\'. li: 
lPG, ('Ill ulsifiabl(': 

.) 

~~-------~---~.------4___________________ _
G___________________ _ 

5 

S 

_________ _ 2 
2 

208 
5i3 

1)('1.'. l(): 
!) 57!) 

IPC,2emulsifiabl(·: ___ ~ ________________ j 
4___________________ _ 
D___________________ _ 

D 

S 

_________ _ 
2 
3 

IPC, w('ttublC' powder:-L ____ ._______________ 
D____________________ 

lTntn'atcd checL-------------
~~H.I) .. ______ j _~t 5-pcrc('n t IC\'t'L 

!J 
I) __________ 

S __________ 
0 1,__________ 

____________________

3 
3 
4 
0 

________ _ 

G5G 
H12 
4Hi 
2081 

I O=no \-isiblp (·tfect; 10=al1 plants killed. 

111 1959 nile! 1960, ItS indicated in tables 5 und 6, respectively, find 
also ill othcl' experimcnts not reported in this bulletin, IPO elm be 
applicd on~l' it l'ilthcr long period of time during the wintcr months 
find be cfl'ecti\'e ill controlling weeds. HO\YC\TCI", IPe was more 
cfrcdin' whcn applied during midwinter than carly in the fall. 'Vhen 
applicn tions were mucle betwccn Dccember 1 nlld February 7, weed 
conlr'ol was consisten tly good in nIl yefll·S nnel ranged from sr to 100 
percen t when 4 01' 6 pounds PCI' nere \Ycm applied. The seed yield 
datil in tablcs ;) and 6 show that in nIl 3 yenl"s IPO applied at 4 pounds 
pel" 11CI"C betwe~'n December 1 Iwd Febr·ullry7 resulted in secd yields 
thnt were significilntly higher than the untreated check. 
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'fABLE 6.-Effect oj 1P(' and ]t{OP.t1, as lJOstemergence treatments, on 
cfnlrol oj {Jral1s and broad!eavecl 'weeds and on crimscn clover growth 
and seee! production in experiment started in 1960 neal' OO/'vallis, 
Oreg. 

Control of 1_ Crimson clover 

Date llnd rule of ll('rbicide 
llPplication (pounds per :!Cn') Grass Broad- Injury I Seed per 

wecds leaved tlcre 
weeds 

,_. 
Dec. 1, 1960 

1PC: 2 Pounds
Emulsifinble, 4 ____ -~ ______ 10 ~ 0 731
Wctlnble powder, 4 ________ 10 6 0 692

lPC, emul~ifinble, 4. ___________ 10 2 0 682 

Dec. 10, 1960 

:'LCPA, 1' 0 3 0 524~--------------------

Jan. 10, 196L 
1PC: 2 

Emulsifiable, 4 _____________ 10 7 0 688
Vi'etlable powder, 4 ________ 10 8 0 803 

Feb. I, J961 
1PC: 2 

E!llulsifiable, 4 ____________ j 10 8 0 658 
\\ettable powder, -L _______ I 10 I) 0 768

Pnlreated check_______________ 1 0 2 0 550
L.S.D. nt 5-perceut lc\.el. _______!____________________I__________ 163 

1 :.ray I, 11)61. O=no \'isible e[fcet; 10=all plants killed. 

2 ~[CPA applied :It 7~ pound pcr acre for controlling broadle:wed weeds. 


CONTROL OF HAIRY VETCH AND OTHER BROADLEAVED WEEDS 

'rllble 7 shows the stages of growth of crimson clover, hairy vetch, 
and wild turnip at ntrious dales during one gl'Owing season. Since 
development was similar during itll yeM'S in which these investigations 
were conducted, this inf'onnation is presented for only 1 yeur. 

Results of the four experiments on the control of vetch alld other 
broadleaved weeds are showll ill tables 8-11. Several herbicides and 
different rates and dates of application were compared. -As shown in 
tnble 8, lVfCPA at one-fomth or one-hall' pound per acre was inef
fective in controlling hairy vetch when applied on December 30 or 
li'ebl'Ual'Y 5. Ho\\"e\'e1', at all lilter dates at these rates it showed 
good to excellent control. At 1 pound per acre excellent vetch 
eon trol resulted regltrdlf'ss of the date or application. 
~ICPA caused significant n'ductions in crilnson clo\-er seed yields 

when applied at one-fomth pound pel' acre on 11al'cL. 27 or April 25, 
ftt olle-hill[ pound on 11arch 11, 27, and April 25, and Itt 1 pound on 
all dllte:> 01' application except :F'ebruar.Y 5. . 

1lC'PA at one-fourth, one-hulf, or 1 pouud per acre guxc satisfactory 
control of wild tUl'nip or wild radish iLt nIl dates of application prior to 
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'fABLE S.-Comparison oj sel'eml herbicide8 and dates ancl rates oj 
application jor control oj hairy vetch and other broadlenvecl weeds and 
jar effect on crimson eLoter growth and seed production neal' CorL'alli8, 
Oreg., 1957-58 

Conlrol of 1_ I Crimson clovpr
Date llud rate of herbi-I _______________ 

dde application f I! 
(p".luds per acre) 	 'Vild I Wild Dog- Uain- Injury 1 lHl'l'd P('l' 

turnip radish f~_.I1_l1_el__\"_l.t_c_rl_! acre__ 	 I,

---------1---1---'-I I 	 !POlllldsDec. SO, 1957 

~ICPA: ' 
V 10 I 2 ') i 

t 

I 

210 
-It::::::::::::::1 10 ' 10 2 I In4

1 _______________ 1 10 10 2 10 ~ I 110! 
4-(2, 4-D B): 	 tt ____________ • __, 1() , !} ·1 5 1 i 

') 10 10 4 4 2 I
2-(2,4:01»+:\101)..\:-'1 

10 10 7 5 125 ~---.-------------4-(2,4-DH) +~ICl'A, 
10 10 2 ;j :) 154 ~--~------------~ 

4-PICP13) +;\lCPA,}.I________________ _ 
1 7 1\)010 10 

Fel,. fl, 19,'i8 

~ICPA: 
1 ~ 	 11)4IO 10 3 3 1 
~---------------1~____ ... _ .. ,.. _ .. ___ ..... : 10 lO 3 4 2 1471 ______________ . 

10 to 3 10 5 Hi7 

Peb. 28, /9:j8 

)'[CPA:1,.1. ____ _ 10 10 1 10 2 10:3 
1~_____ -> ___ ,.. _ ~ _ ~ __ , 8 8 :3 10 4 14U 

10 10 4 10 (i I 107 
I 

~\Iar. II, Jfj:jS 

~:CPA: 
10 10 o 204 
n I) , 10 101 

10 10 10 54 

Jrllr. 27, Wi;8 

~lCPA: 
1 U un 

12..,.~ ___ .. ____ ~ _~_ .. I 	 1 lO 108
L ___ . ________ _ 8 	 :) 10 Ill!) 

.lpr. 2i;, l!J:iS 

~lCPA: 
1 1 10 [) Jon 
4 4 .J 10 (i 481___________ ._ 
-I 4 S 10 8 22 

t:nln'utpd ('hl'(;k _____ _ (J () () () o 208 
L.:4.D. tIt 5-p"r('\'nt 

\('v('1 _, _ _.. ,____.' ________ --".•:.. _:..::cc:,.::c:.-:.:-:.:..__(~i8 

I .!uu!' 12, I!)'-i8. ()''''1l0 \"i~ihh' plfpc·ti \()=ull plant,: kil\pc\. 
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seed-helHI forllllltion, After the seed hetHI" hnd dC\'e!oped, the plants 
werc increasingly difficult to contwl, IUld e\'(~n though fornlllti\'c 
effects were noted on the plunts, the seed was lIliltured, The other 
herbicides complH'ed in this experiment were no more effectin~ thlln 
~1(,PA, . Since the mtes of appliciltion needed to get results compa
Table to .MC'PA were genemlly highel: thlU1 required for MCPA, this 
herbicide WIlS considered the most promising and the othel' chcmicitls 
were not included in hlt('l' work, 

Table 9 shows the ('esults of 11Pplying ~[CPA ilt ntriOlls rlltes 011 

~hI'(::h 26 nne! April 10 and 30, t958, At alll'lltes and dates of ilppli
cation it ctiUsed I'eduetions in Cl'imson c1o\'er seed yields, These 
reductions were significllnt when the npplicutions were nlnde on ~1nrch 
:26 0[' April 30, '['he results of this experiment agree with those 
of the prpceding experunent (tltble 8), \\-here 1111 mtes of \lOPA 
showed yield reductions when the Itpplications were made nftel' late 
~[Ilrch, 

'Pable 10 shows the results of il.pplying ~r.(,PA at se\'emlrlltes n,ud 
dates in 1958-59, These results elost'l,- resembled those of the 
prc\-ious experiments in 1957-5S, When ~[('PA Wil.S applied in 
Deeember, none of th(' mtes glw(' slttisfnetory '-etch control. \Yhcn 
applicntiolls were lIlade ill Fei>ru:lry. eontwl wns much impl'oYed, 
but the mtes needed for slltisfneton- '-eteh control were higher' than 
clln snfeh- be used 011 ('['imson elo\·er. \nH:n the tl'e jltments were 
dehl\-ed tintil the first hitlf of ~[Ilr('h. exeellent \-eteh control resulted 
1'1'0111 mtes of Ilpplien.tion that hnxe not shown injurious efrects on 
the donr, 

TA.BLE fJ,-E.tfeet oj dati'.'; anlt rates I~r applying ]1('PA on control oj 
hairy retch and on crimson do/'er growth anll 8eecl production at 
JlcJlinn"ilLe, are!!" UHi7-':i8 

Crimson elon'r 

Dlltp and rill!' of ~ICPA applkalioll Hnin' yetch 


(pound" Iwr :ten', ('Olltrol l 


Injury I 


Jfar. 21;. 1!J:'"iS PouniLs 
1", ... _" 8: o W7 
1~ ~ _ ... lO' I 22!)
3, __ . LO I 3 ; 167 
r..! __ .... 20210 I 2I 

.lpr, lIi. /!I,iS !101 1 i 
IO i 21 
lOt 2 1 
10 j 1 ' 

I ~ _ _ _ • 10 295 
1, .... ",. 10 177 
3 .... _.., "" l!l lOS 

\() f>4~~;1 i ~('~lt ~('I'(~l;.;(:k- •~ , "_ : -: . : ~ ~ .• • II 435 
L.l".D. at ,1-P('f('('nt Ipn-L _••..•. _ _.. 81 

t ,} till(' J. IOJS. (J '-" no \'i"ilJk' elfl'('t; I {J = all plan t, killed, 
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Figul'es 1 and 2 sbow (Timson dO\Tet' that \\eftS treated 011 ~(!t1"('h 2 
n,ml16, 1959, with ~1( 'PA fit one-I'ourth pound per nere.When the 
trell tmen twas deltlyed ulltil April 2, ~ [CPA ('tnlsecL rMllor pronounced 
forlllati \Te effects on the C'lo\"er. 

FW(TR~: 1.- ~,CritJ1~on dO\"'r .in forc'groulld trl'atl'rI :'-'Jtlrc:h 2, 1959, with ~rc.PA 
at otll'-fourth pound per !len' for control of lllliry vetch. Picture takell ~[ay 
15, l!J50. 

J:'wnu: 2, . Crimson e[on'r: Lpft, tr!'atl'ri ~rarch In, H).iO, with )rCPA:it OllP
fourth pound p('r Here for control of hairy \'etch. Right, untn'alt'r1; not!' 
alllrndllll!;l' of wild turnip, wild radblr, anel hairy \'etch. Picture tnkl'1l )I!ly 
I,), \!J3U. 
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TABLE lO.-E~ffect oj dates and rates of (Lpplyin[J J[CPA on control (if 
wild tumip and hCLil'Y l'eich ancl Gn crim8&n clocel' wowth ne((,1' COl'callis, 
Ore{/., 1068-59 

- _. ,"--"-~--..~- ...- .....---~---,-----------.----, -~ -" -.....-...-- ..•._---,.- -.-
Control of 1-

Date' and rate of :\[CPA npplicatiull :_________ 
(pound.. PCI' Hel'(') ·----1 Crimson 

elovl'r 
Wild 

turnip 
Uain
\'Cle!l 

injury 1 

Dee. SO, 1958 : 
1 .

1---------_._--------------------I~ .. ___ • __ • ____ - _________ • ______ ... 1 
3' .1 - -- _________________________ ; 

d'/ 
10 

-, 
1 
2 
'L 

0 
0 
l 

l2..... _ .. '"'_ .... ___ ...... _ ... _ .. _____________ 1 10 5 1 

1S__ • 
t.I ....• 
3'8 
13 __ 

Feb. S, lOiJ9 

_._._._._ •• __ • _____________ _ 
" __________ • _______________ _ 

10110 
10 I 
10 

"(j 
8 
!) 

0 
0 
0 
0 

Feb. L2, 1!)/J9 
10 -I 0'-~-----~---~-"---------t 10 5 0 
10 7 0 

.,-" ~·,~_ .... _ ...... _ ... ____ .. ______ i LOI S 0 

Jfnr. 2, JOliD 
t~ _ 7 G 0 
Ii- __ S U () 
L ,- . U ]0 0 
~~ ...., - -.---._.. ----------------; 10 10 0 

.lIar. 16, lOiiD ! 
1~ __ • __________ • _. __ ._. _______ _ G 4 0I •.. ____________ •. ______ . ___ _ 

S 7 0 
3 g !)

"----- - W __ ---------------i S 0 
12 !) !l 0 

!J 2 
-I.gI •j. 

s: 10:8 i 5 

J ~\IHr l!), IU5\J. 0= no visible ('[fret; ]O=nll plants killed. 

'fnbl(' 11 shows t h(, r('slil ls of npplying ~[C'PA itt \-ltrious rilles 
ilnd. dal{'s ill 1959-{1O. "\s ill l h(' pr('\-iolls ('xp('rilllents, Yl'lclt ('011 lrol 
WIt..'> 11l1l('1t b('ll('r whell [h(' tr('alllH'n[ wns delHyed ulllil l'ltdy ~Inr('h. 
On this dille olle-fourlh POUIle! pl'r H('rl' or )'l(,pj\. wns sufli(-il'flt to g-ive 
neady ('olllpld.(' ('ontrol. As ill lll(' (wc\-ious ('xp('rillll'nls, the crilllsoll 
clon'r secd yit'hls \WI'(' not 1'('(1 lH'pd , ns (,OIllPHIWI to tb(' untreatpd 
dlC'('I\:, nt nth's of nppliclltion slltisfndory ror good \'etdl ('ontrol. 
enlike> thc prC'\-ious expNinH'nls, sc('t! yit'lds wcre not l't'duced by 
lrentnl('n Is Illlldt' 011 April 5. Howl'wr, since sen'l'(' :vide! reductions 
had O('('ul'I'('(1 in l057-5H nJ this dllt(" it is likely tlmt yiPld reductions 
('ould be t'xpt'C'lNI ill SOIllt' yellrs fl'OlIl tile tr(,Ht nJ('nts nillde arter 
Intl' ).[111'('11. 
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T,\HLB ] L.--E.tfect (~f rlale8 and rate8 (~f applyiny J[('P.:t 01/ control (~r 
hairy /'tteh (l1ut (,n crims(,n cloeer [JrrHclli and Nfl'll production neal' 
('Ol'raUi.'l, ()1'('y.,Wij,l/·(jO 

(' r.i 11180 II C10 \'('1' 
Date and rate of ~[peA applieatiOIl [-[:Ii 1'\' \'I,tch 

(pound" )leI' acre) cOlltro[1 

/)ec, [6, 1!J5l1 
o 
3 

-. -.i ii 
Ii 

0._ 
1.1•••• 

:J~ ~ 
12 

!"£'iI. 10, Llifj{) 

.Ifill'. [, /!ISO 

o 
I 

S 
\) 

o 
7 
I 

() I 

~I" I 
oj 
,~ ! 

[SO 
~4(} 
:202 

S 21 217 

(L ... 
I" . __ . 
3. 

'\ ... ~ - -

.Ifal'. /Ii, UHiO 
o 

]0 , 
101 

I 

() l 
4 
5 

1,:! _ .. -'< 

lOt 
() 

IL ... 
1, .. ,. 
3'/iI,. ,. . • 

1 1 , ______ 

_·[pr. I), WliIJ 

. • , ___ . _ • 

-, , .. ", •• ' .... -

o 
101 
101 
10 ! 

() 
Ii 
Ii 
{j 

222 
280 
282 
:127 

L.8. D. for date at ;>'IWI'('Pllt It'\'!'L_ :>7. OS 
L.i:i.D. for ratl' at ;i·ppr('c'nt h'\'pl an. 88 

I 
---~-~-~-------~.~-----.~ -.---~~--

I ,\PI'. 2;i, [!)!iO. () IlO \'i"ihl!' d1't't't; [(J~"tlll plant::; killl'd. 

DISCUSSIO~ 

BltSNI 011 all ~rltsS \\'l'l'eI ('ontrol l'xpl'ril1ll'llts dUl'in~ J057-ul, thl' 
midwintN' post(,lJ\l'r~('n('c .I PC' trcl1iml'nis g'ilve slightly bettcr \\,('(·d 
('olltrol I\1HI \\'C'rc 1I10l'P ('ollsistpnt ill ill('rl'llsillg crimsoll eiovel' s('('(1 
yiplds titHn \\'('1'(' till' pl'eplulliing' soil-ill('orpomtC'd treatments. 'l'ypi
('Ill r('stilts or thl'SC' two tL'pnlments al'c sCl'n in figure ;~. For ('ompHri
SOil, figure -! shows lUI untl'('iltl'd plot. 

Othcr lukllnt:lg'C's or thc mid\\'inteL' postl'l11crgl'nec [PC' trcntlllcllts 
0\'('1' tin' prcpllliltilig soil·illC'OI'poratNl trl'aillH'llts Wl'L'l' ns rollo\\'s: 
(ll Tht'.\' ('nil he npplil'd during Ihe wintcl' nt a, tillll' whl'll most 
olwrntors h.1\'l' rf'W deillunds on thC'il' tillle, ",llNcns till' prcplanting 
soil-illt'orporatC'd iI'l'U lillell is must bl' applied Ilnd. illC'orpol'all'd 
illllllNliately, tllPrcb,\' dpillallding equipl11l'nt and nlnnpOWl'I' dUl'it1~ 
It rush ppL'iod. (2) 'rhey pC'l'IlIil /1 growcr to Sl'C' the wCNl problelll 
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brl'ot'e It'C'ltting !lIld thus gin' iln incelllh'C' to tl'C'ltt if It weed pl'oblC'm 
is present. This is nol til(' ('usc wht'll the trC'fttnll'nt is nHtdC' III 
sN'tiitlg lillie, \\'11(>1'(> lIll' ('I'Op is grown 011 soiL fl'eC' of w(>('<is, It.'eat
lllent mily not be necded, G{) TIll',\' u\'oid th(· injury and I'elill'ded 
growth of the crimson don't' ill early fall tlnd winlel', whi('h follow 

F((lrln; :t" ('rilll:'()1l ('\0\'1'1': Ll'ft, tn'!ltpd with PO~lPIlH'I'!!;(,lll'{' npplit'aliun of 
[1'(' Ht "I p,)\ItHb pl'l' :\l'I"(' i)('('Pllti)PI' ~:l. IH58: I'i~ht, tl'!':ltpd with pl'<'pl:llltill!!; 
~oil-illrol'poratl'd tl(lplicntiun of 11'(' at ~ pOllnd" PPI' :\l'l'(', Bl'oadh'!l\'{'r! w('l'd~ 
l'ollll'o\ll'd with 1)P('(,lltiH'1' ;lpplil':ltiOIl uf ~I(,PA at olll:-foUl'th poulld PPI' :ll'I"!'. 
r'il-tul"!' lnkI'1l ~IH,Y Ii), IUi)!), 

Fl<1l'lu: ·1.,,-l·lItl'!':ltl'd l'Iwek plot ill el'iln~(J1l do,'pr :,(,.. d lipid u"pd for ~I':I"~ \\,p('(1 
control ('!((ll'l'illll'llt-; til I \l5S :llld 1\1511. ); olp l'l'illlc'OIl l'lo\'pr ;;,'I'd Iwad" ill 
fOl'l'l-(rulllld. 1'::q)(,l'iIlH'nial lipid ~pl'llypd with ~[CPA lit OIH'-fOlll'th p(llllld lwr 
:ll'I'P during; I Jpl'PIllIH'1' ful' bI'Oallll':ln'd I\'('('d (,()lItI'OI. 1,'iet.III'P t:lkpn ~llIY 15, 
UI5!), aboul ii Wl'l'k;< Il('fol'\' har\·p~t. 
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preplanting 0" preemergence treittlllent. This Illakes thc clove,' less 
s\.Jsceptible to winter injury, (4) At the ptesent price of hc,'bicidcs, 
the lllidwinteL' [PC' treatments would be somewhat ehellpe,' than 
ei ther the EPT( \ 01." (' [P<..l i,'ealmout. 

During the a years thilt IP(' WfiS !lpplied !It 4 pounds per nerc as a 
postC'Jl1el'gel1C'c treainl(>ut, seed yields were inercnsed about 200 
pounds pN I1cre, The il verngepriee paid to growers dlU'iug this 
snllH' pe"iod wns 18,8 eents per pound, Thc nveruge gross return Oil 

th(' iucreltsed s(>('d yi('Id would hlwe Hll10lll1tNI to about $:3i,60 per 
ILCTe, 'l'h(' ('ost of the eh('mical and ilpplicntion wns npproxillliltcly 
$10 p('r Here, TIll'S thc iuer(,lIsed retUrtl to the grower WitS ubou t; 
$27,60 per Here, 'rhe postl'lllergence I PC treatment noL only gtwe 
exel'llput ('outrol of w('ed gmsses iu c"illlson e!O\TCl' but resulted in a 
subsbUltinlly inerellsed income for the grower, 

SUMMARY 

During 19:)7,(; 1 nine experiments wel"(' conduded in wester'n Oregon 
on ('ontrolling wep<is in erilllsoll do\"(~r' (l'rUoLinJn 'illcarnatn/il, L.) 
grown for s('l'd produetion. Fi\'e expel'imenls dedt primarily with 
h('I'biei<ies that W(''I'e pfr(>di\Tp in ('on trolling gmss weeds nnd fom' 
pxpN'illH'nts wilh herbicides thllt were efrecti\"p fOl' brolldleuved we(l(1
contl'oL 

In 111(> l'('Sl'nl'eh on Q'rIISS w('ed eontl'ol, sl'\'el'HI herbicides Wel'e 
('ompnrNlllt dilrN('nll'fll.es whpn Ilpplipd at preplanting, preemel'genel', 
ilnd sl'\'('nli postl'lHel'gell(,p stngl's of pilln t dcveiopmen t. C IPC tmd 
EP'I'(' (IHell alG pounds per It(,l'l' lIS prepittnting soil-inCOl'pOl'Hted 
trc'allllenls ttnd I P(! nl4 pounds per lIel'(' ns tImid win tl'l' posLemel'gence 
tl'l'ldlll(>nl wel'e tile most promising ill these investigntions, The 
llIidwillt('I' postl'lHl'l'gel1ee .lP(, ll'eatments showl'd slightly beUe/' 
weNI ("ontl'ol nnd W(,l'e mOl'e ('onsisten tin incl'ensim! el'imson dovel' 
Spl'd yil'lds than w('re the pI'epl'l1lting soil-ineo/'pol'Hted tl'e'lLmellts, 

Dming thC' ayelil'S (hut IP(' W!lS :Ipplied ttl 4 pounds pC'I' anc as it 
postC'lllel'gpnel' trC'atlll('nt, seC'd yields Wel'l' ill('['eHsed about 200 pounds 
PPI' ll(TC' , The nn'mge pl'iee paid to gl'owprs dUl'ing this Slllllp pel'iod 
was I~,X ('('lIts PPI' pound, Till' il\'pI'llge ~TOSS I'etul'll on the ill(,I'('aseci 
sped ,\"jC'ld wOult! Itn\'e IUllountNlto uboul $:17,fiO pel' 1l('I'l', The eost of 
l he ellt'llli(,1l1 IIlId ttppliea t ion WitS abou t $1 () 1)('1' II(TP, TillIS the 
in(,l'l'ilsed I'l'l urn to tIl(l growel' WIIS :lilOut $27.fiO pel' acl'{', 

In the 1'('SPIII'('1t Oil ('ontrol of h:lil'Y nt('b (\ "icia tillos(/. Hoth) und 
otller brolldlt>:t\'l'd weeds in crimson. c! 0 \"1'1', \"lLl'ious hprbi('icies W('l'e 
('omplll'ed Ilt difl'i:'l'l'llt mtl'S wh(>11 :Ipplipt! at se\'pral postpllll'l'gl'llte 
stuges of (IPnlopmPllt. ~1(,PA iLl mlt's lo\praled hy (,1'iIIlSOIl e!o\'el' 
<rll\'(' thp best O\"NIlIi wped ('ontrol Wit/lOut I'educilw crilllson dover 
~pd yields, .R:t!p or applientioll alld stage of (/e\'C:lopllH'lll or both 
the' ('t'illlson c!o\"er IIlld tltp hllilT \'l'teh at tltp limp of tl'eal.1llent W('1'(' 

\'('IT eritieltl in dl'lpI'llLilling th(>' dl'gr('e or w('l'd (,Oll I l'Ol :Ind thp efrec(. 
or lhf' 11('rbieidp 011 ('('op sp'ed yil'itis, 

('rilllson don't' toiPmtpdhi!!h('l' mtf'S of ~f( 'PA without I'elil/dion 
in sped yi(>ld when 1hp app\ielttiolls wt'rp llllld(' ill Dt'('('lllhp/' or FdH'tl
arT whilf' thl' clO\·pI' wns in till' ros(>ltc' stagp of growth, 11'0\\,p\'PI', 
IlIiilT \"l'!el! :llso toiPrn.I(>!l thest' Iligh('r mt~s of ~I(,PA during' this 
('IHl,'" stng(' nnd ('01lt1'01 was POOl', "I :I.iry \'('1 ell bec:une incrpflsillg\y 

http:dilrN('nll'fll.es
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s('nsitin to ~I(,PA itS the senson progr('ssed. Best nt.ch ('Olltrol 
without dover seed vield l'l'duetions WllS obtfLined when l',lCWA w!\S 
ILppliecL ILL one-fouI'lll pound pel' fl('1'C between Febl'lllu-y 25 lWei ~IHI'('h 
l5. Treatments made ilHel' l\Illl,('1t 1.5 gnve exer.lknt vett-h ('ontro1. 
but the likelihood of secd vicld l'cductions in(,l'ensed. flS the dovel' 
npprOilchcd tbe bud stllge, ~ 
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(:!} FH~;~;I). \', II. 
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