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Repellents to Protect 

Trees' and Shrubs From Damage by 

RABBITS 
1 

INTRODUCTION 
~\. llltLjor hazal'(l ill gTO\ying tl'(,(':, and shrub" i,.: lhullagl' b)' rabbit,.;," 

Theit' depre(lation:' nrp lllO:;t jll'l'mlpnt ill ('old Ol' (h'Y I'PI!iollS \\'I1l'["P: 
at ('Pltain :::ea~Ol1';. gl'PPlI hl'I'lmgl' i~ H'aret', PpduljJS no othpl' part 
of the rnitp<l Statps ha:, :-1I Ii'PL'('d !!.TPatpl' In,:,.: frolll mhbi t dallUl!!(' to 
woody plant.; tban tIll' wp,:tpm lwlf of tlip (heat Plain,.;, In'this 
l'Pgioll of cold willtpl';" awl fl'l'qlll'nt tll'ought,.:, ~\l('ell1elll Jorngl' lllay 
UP clpfieietlt at tUl\' till.I" of tilt' Yl';tI',ClHIl'I' ",11('11 ('ollditiollS it nSllttll\' 

.i" i1l1po:,,,,iuh' to oiJPI'Hl"P Illll'!-Pl'lP:' 01' to p,:talJ]i"h o['('lnl!'d,.; 01' plallting::; 
of tn'(':, tilld :,llI'lIb,.: f(lI" \\'i lid I n'pnk:" l'1'():"iOll ('olltl'ol. !!tlll1(, ('O\'PI', or 
l'lIml lan(beaping withOl\t :'Oll\(' kind of [l1'()((,(,tioll 1\0111 tlH'sp ani
lllH Is, 

DUl'in!! tIlt' la,.:t ~~ \'('Hl'S th(· ('l\('\'('llIll' Ilol'ti('ultul'al Fit'ld Slation 
has ('OlllillCj<l'tl pxtPlI!-JYP PXPl'I'illll'lit" 1)11 !1H'llll;-; of jll'l'wlltill,!! injury 
;0 tn'p,.: and "']11.'111>", lJ\' I'Hhbir,.:, ~ln:'t of til,,:,\, :,rudil's \\'PI'P l'1uTiP(1 Oil 

at thp :'tatiou, t!Pal' ('hpWIlJll', \\'\'0.. btl( tl':,t", Wl'rl' ('oIHltl(,tP<l tll~o in 
orllpl' 111.'PH"; of tIl(' C;l'{'at: Plail\!- tlll'flll!_dl til(' (,()OIH'I'nf"ioll of ~tatP and 
Fp(lprll! agl'lwiPO' :lnd IJI'i\':lt<p fnl'Jlll'l''';. H":'1I1t:' of t hi" work aJ'p I'p, 

ported ill tin:, publicatioll, 'fhp;-;p liIH1lIIg" dOldlt]P:,,, will han' gl'l'arpst 
appii('ntioll in tllP \\,(',.:tPI'n IHu'j of tlH' (;rPtit l'lain:, wlll'I'(' HI(' «(':,ts 
11'1'1'(> IlHltiP and 11'] WI'(' l'abhir, :jJ'l' plPllliI'lI!. TlIp !>1'011'(,ti\'(' IlIl'tllOti!
dl'\·plojJ(·(l. howl'\'!'I'. ,/}ollid Ill' l/,.pl'lIl \\1I1'1'{'\(,I' woody plaut:; HI'P ttl
lH('lwd Ily j:wkral,bi(, (II' ('otlolltaib, 

OCCURRENCE AND NATURE Ot DAMAGE 
On (lip \\'(':4('1'11 (;1'('al 1'lailJ!- I'ahhit;-; Httnck 11'{'(''; alld ,..hnJih ItIOS! 

1'1'l'([lIl'lltly dlll'ing!lIP Will(Pl' w1:('11 typical plain,; \'('gl'tat iOIl i", dry 01' 

('O\'PI'p(l with ":IIO\\', ;o;OIlIP(iIlIP:-. rht' illjllry ()('('lIr,.; pad\' ill (lip fall 
IJl'fol't, fro:,t HIH1:'ol1J!'tilllP" Iarp ill tltl' \\'ll1t(;I' aftl'l' thl' ('()'hlp,,( \\'eatlil'I' 

of tllP :'l'a:'Ol1 i" pa,.:!. Xl'\\' I'lalltiu!!.'!- Illa,\" 11(' <1(,;-;ll'o,\'p(l ill tlip "prill!!' 
jll:-t af(PI' tIll' 11111':'('1'), ":UH'k 1I:1!-11('('1) ,.:p! ollt. I )tlrin,!! SP\'PI'P dl'ollght, 
plantations lIlay b(' daIlJa,!!.'Pd ill mid;-;ltl1111IPI', TIll' tilllP of n[tnck :'('PI11S 
to h\' (lPtprlllillPd by dIP H\'ailahility of ()lhl'J' palatable, 1'('('(1. Yi,!!ilall('p 
(hl'ol!gllOllt (Itt' ,\'('al' i!- 11!'('p",.;ary j f tl'l'P!- and ,.:IlI'lIb:, an' t() UP pro
tl'l'lPd, 

,Till' COllllllOIll':-t typt· of dalllngl' by rabbit" rp:'ldt;:; frolll their l'I'O]J

plllg tlO1'lll;lllt ::hoot< ,!!Towtli, In a nothl'l' ('OlllIlHl!l Iypp till',\' )1 iP () 11' 
drll'lilant hw[", Cndpr ':('\'('1'(, dl'OlIgitt ('OIHlitioll" slliull woody ]llnnts 

1 HnhlUil!(';1 fOl' Illlitli('/lliou :'II:r~' 11), l!l:);;, 
, As l1>;('d in (hi" [lllhlifo:ltjoll, lh(· word "1'lIhhj[" 1'1'1'('·['" ('ollp('(h'ply ttl tilt' YlJl'iouS 

"pedes alld "lIh"[I('('ips ,,!' /,1'/111,. lind .'{)llrilll[III,~. :'II(,lllill'I''' III' fiJl''''' !!PIU'I'IJ founr! 
011 1111' \\'('I-Il'1'11 (;I'('al l'lnin" Hl'P "!lIIIIIIIHlI,r ('/1111';1, I'P"p!'qiH'I,\<, j/Wkl'lIltllit" :tlld 
('01 [!lllwils, 

1 
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may have their 1E':wes alld succulent tips enten ofr repeatedly during 
the" gl"O\ylng f'~ai:'Oll. Xatin' stands of >'eedlings,.srol'k. in nurseries, 
r(llIIH!: plan/atlOlls, and old t1"('('S and ;.;11rl1bs haYIng small ImlnC'hes 
~\'ithrn re:1eh of tll(' rabbits ar(' all :-,ubj('('( (0 sllell lmm:-,ill!! injury. 

;O:;eriolls (lamH!!eis l'ansl'd also by rahbit;.; !!IIHwill!! nlP, bark, and 
some6Illes the S()ft sapwood, froJ1l ('rllnk" HII(I'limlJ". ' ¥olln!! pl;lIltn
t'ion;:; IIp to;3 yeal's of a!!p an' 1110:-,t liaoll' (0 thistYJll' of injury; how
(,\'PI', tl'N'S of any H!!P may b(, injlll'l'd. lkni(o ~lal'tfllPz (10) a n1('l1
tion;:; sueh injnry 011 100-YPHI'-old bpl't'h (TN';';. 011 large 11'('('s bark 
gnawing grnprally is t'OllfiIlP([ to :-'I>('('i('s that rt'iaill fairl,\' SIlIO()tll lmrk 
on tllPil' trullk" at maturity, TIl(' P;o;:('(,llt (il bark injul'Y Illay \'HI'y 
hom tl fp\y llilllJh's to ('olllpll'tp §!il'(lIill!!.' oJ a II'Ul)k 01' limh, 1)nlll:tw' 
if' lISIIll11y I1(,HI' tilt' p,'I'OllIHI \\'ithill ('a;';,\'I'paeh of tlI(' Pl'f'ts. T!OWP\'l'l'. 
\Yll('11 ,.:n 0 \\'fa II i;.; dp{'[J 01' \\'h('11 "llo\\'c1J'ifts I'OJ'Ill:U'OliIHI tT(,('S, rahbihi 
wOl'killg 011 top of tilt' :-;IlO\\, may bn'ak l)l'llllcill's s('\'(,l'al f(,pt aboH' 
~I'01IIl(1 1('\'('1. 

, SOIl)ptillJ(,s I'ahbit~ ('<In:-;p d:ulI:l!!l' thaI' :tppt'nl's (0 hp PIII'(' Illisehid, 

T1I(, ·an(hol'!" han' Sl'l'lI r()JIII!! (n'p tl'llllk:-; f1'01l1 ",lIi('h d:lIl!!ll'(] lIal'row 

:-(('i]1:- of hark attaehl'«(ollly' at OIlP Plld, (kca"ionally till' stTips \\'('I'p 

1)('('I('(] ('olll]lIl't'l'I,\' frolll tIl(' (J'('(' and lpft lyill!! Oil !'lIP !!I'OlllH1. Surll 

illjlll'." l't':-nll'" fl'olll a I':lhhit (':Itching hold of a piP('p of' bal'k nll([ pllll

!n!! \lilt il n ~tTiJl i:-; 1()()~('Il('d, oftpll IlH))'P t'l1:t1l a foot niJon' or 1wln\\, thl' 

1l0illt of !!'lIawill!!. ,,"llOll' I'o\\'sor YOIIIW tT(,l':-; lla\'p bl'l'1I fCllnd hi/tpll 

;)11'. witil '110 p:II't'ha\'ill!! IWl'lll'a(Pll.' Sh;:;ll!s and :-Illall 11'1'(';'; IIH\'(,1Jl'('1l 

obsl'I'\'prl with nlPi!' hl'all('ht's lIiP1H'd oIl' :-;1I10otldy \\-itIHllll a hitl' ha\' 
ing b{'l'Il tnkl'1I Ollt of tlH'I1l, ~lo()I'l' (,"j(i) I'l'pol'tpd thai ill On'!!oll 

top,.: of IIl'\I'I,\' plnlllp(] Sitka :-PI'W'l' :-l'l'dlill,!!:-; \\'1'1'(' ('III' 011'11)' tlH' 1'{'<1

wood h:'lI:--II l'n1>1>il anel Il'rt ",itPI'(' (itl'\' IIad 1':111(,11, Day urn 1I0te<1 

t hal ill ,\Ii('hi!!an hud,.: all(l :-;iloo(": or (,;)Ili rl'I'S oi'tl'1l \\,p\'(:hiUl'll oIl' hr 

I'al,hil:-; alld It:rt 1I11l'ntpIl, ' 


KINDS OF TREES AND SHRUBS A TT ACKED 
Stal'villg I'ahhit..; pl'obably \\'ill ('al ;IllY kind of t1\'(,01' sill'ldJ, Ho\\,

(,\'PI', \\'lwl1 Ill(' ;';[1'('''::-; 1'01' food i:, not !!I'pal, tiH',\' sho\\' (kfil1itl' ]ll'l'I' 
('1'('1]('(' 1'01' ('Pl'lail1 "ppcil':', Thi" :-plpeti\'i!',\'is 1l1()]'(' P\'idrntin ('he 
Ilnl'k-gl1a\\'ill[!' typl' of' illjlll'Y thal1 ill lilp hl'(J\\'sillp,' (YPl', PI'Hdi('ally 
all :-;]1('('ip" Illay HI lilm':-- ,,1111'(,1' il\.illl'~· !'I'om h:1\'ing theil' "hoo(s, blHls, 
OJ' folia!!C' nippl'd oil' by r;JlJhi(s. ,\!thou!.!;l) SIH'h ('I'oppil1gisllslInlly 
fOl' fooci. "Ollll'iilll(';; it :--('('111<; (o 1)(, :-':I111plil1g to tp,.( palatability nnd 
sOI1IC'i illl(,;;, a I1li:-,('IIil'\'()lI"; PH"t illl(" ;-;igllilil'nIl( btll'k dnmag(', IIo\\,
(,\(,1', ap]l(':[l's to 1'(':--1I1t IlHII'P tlprini[ply rroll1 palillg to saii:-;!'y hllll,!!l'1' 
lind. thpl'pfol'p, il,is Oil this t,\:p<' of injlll',\' tilnt pala(abilily of II s]J('cips 
!!l'IIl'I'Hlly ('XPI'tS 1(:-; !.!;I'patp::( IllfiIIPIl('P. 
'. Of 1)J'~Jad-ll'n\'p<l tI'P('S ('oinmollly ,!.!;I'O\\'1l ill (lip \\'(';-:;('1'11 part of tli(' 
Un'at Plnills, Siberiall IChiIlP";(') l'lm ({'/IIIIIS l'"mila)'J S('PIllS to be 
1)1'('/'('I']'P([ by mbbit!", although .\IIl('l'ienn plIlI ({'. flllll'I'i(,(l1la), Iinck-
1WI'I'Y ('dtis RPP') , an( lllOnp,V-lot' u;.;t (Oh'r(i [xiII HPP,) :1]'(' only sl igl it l,\' 
lps:- ;;n, (;)'('('11 ash (FI'Il(1.'i111181}('lIIlx!lII'llJli('(( 1((/If'I'II/r(fa) , C'ottol1\\'ood 

'JI:t1i(' 11 11 III lJp J'i' in Jlnl'''lIih(',,('~ 1'('1'1'1' to TJif'('J':Il11l'{' ('jlp(l, p, 2L 
I 1'1 III 1/,'< /11/ I/l ifll i" I'a IIp(i ~ihl'l'ill!l 1'1111 h)" ,,01\1(' hot:t 1\ i~L", '1'lIp· I'Pl'!'iPH h:lH 

eOllllliOldy h('('lIlw(JwlI :lH ('hinl'l'(, pllli ill III!' I'lnill~ 111'('1\ Hin('!' ill' intl'o!lIl('t\OIl, 
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3 REPELLENTS ~'O PROTECT TREES AND S1TH UBS FRO:M RABBITS 

• 
(Popu7us Spp.), willO\\' (/':((li;)1 Spp.), osage-ol"ange (ilfae/lIl'a 11(l'Il1i

fera) , locllst (Robinia, spp.), Hussiall-ol ivc (lc,'laeag nus anfj1l8tifolia) ~ 
(mc1 mulberry (JI01'1l8 spp.) are somewhnt less Javored, while boxelder 
(A ('(')' neglindo) und walnut (.l'ug!atl8 spp.) are less attractivc to 
these pests. OJ conifcrous trees, ponderosa pine (Pinus 7JOnderosa) , 
eastern reclcedar (J'unipeJ'llN I'il'ginimw) , and Rocky MOllllbtin juni per 
(J. 8COpll7ol'llm) seem to be prefelTed to Colorado spruce (Pi('ea 
pungen.~), Black Hills SPl"l1(,c (P. g la'll ('{{ ), lmel arbol'\'itae (l'!/U.i!l
spp.). 

~\.nlOng shrl1bs, 1:11(' )fanehu (Nanking) cllelTY (Pi'unu8 tOIll(,llto8(() 
is it fayorite rabbit food. but sandcherry (PI'Wlll8 sp.), American plum 
(I>. americana) alld ('OllllllOll (,hokeeherry (1'. I'il'ginictlw and P. 
melanocCll'pa) nre relished almost as l1lueh. Less attractive are 
Ttltarian hOlleysuckle (LmirerCl tataric(l) ,1i\a(' (.8Y1·inga spp.), golden 
emmat (Ribe8 alo'ewn) , elclet· (,",'ambucll8 spp.), buffaloberry (Shep
/iNdia sp:L skllnkl.Hlsh (l;'/III.~ tl'i/o/Jata) , and yarions spel'ies 0:1: ('(11'
aguila aile! bllekthol"n (NhalllIIllN spp.), 'Yalkl'l" and KPIT (84) stated 
t-llat on t-lH' (\mndiun pl"ai1'iC's "Carangn., boxch1pl' and spnwe nre less 
sns(,pptiblp (0 tlttal'k (hiln lllOS(" o( hpl' spN·iC's:' j II Engln nil flo\\'pl"ing' 
CIlITllnt (f/ilJes sp.), (log\\'ood (('(}J·I/II.~ spp.), sj'l"i nga (/"!/I'ill!l(( spp. L 
silowberry (SYIllI'/iol'ir'IlI'jW8 a/bUN), and (,1<1('1" \\"('1'(' 1"l'IHll'(('d (.1,1) l'o 
be inlllHlIH' frOllll"abtJi!'illjury, [ltll'("iC'lIlarly ("\1C' ('ldl'1', which was said 
lie \'(' I' (0 iJ(' (011("]1('(1 lw t1WIll. 

SWl'('rJlWIl (rO. ';,( ';';3) stll<lil'cl 107 na(i\-e nnd introduced "'oody 
plalltS in Xl'\\" li~nglancl for stls("l'ptilJili(y t"O injlllT by ("oU"olli"ails dlll'
i ng" S<:'YC'l"e \\·ini"ers. Of (hes<:, t I'N'S nnd sh I'libs 04 spN'ies were l'X("('I1

sinly d:ullngl'd, ;10 \\'('1'(' only modl~nt(elyinjlll'ccl, and 1:) \\"erl' Jlot 
apl)J'N~iably cllllllnged. 

Kl'n.rly all kinds of fmif' ("]"c'l':'; that can be gl"OWIl On the Gr<:'at Plains 
are linhl<:' to alttle!\: by I'abbits, aprieo!: (Prill/liN ClJ'l!wlIi((('((), appl<
(;)!(thiN spp.), and pea t· (I)YI"IIN spp.) lwi Ilg" padielll:Il'ly so, On tlw 
of 1\('1" haJld, .i llj IJill' (Xizy II/II/.~ jlljllb{() :L1ld pPI'si llllllon (I)i08jl.ljJ"os 
Sp(l·) on the sont"lIl'J"ll (il'pat Plains :u'p partie'lIlal'ly illllllnn<:'. Jlalll',r 
(52) :('01111(1 nmt a eaW'(l I':lhl)it ale till' hark of appl(>, pc:!r, llatin' pltllli 
(I JJ'I/ JIll8 spp.) , a II d SOliI' ehcl'l'Y (/J. ("(' 1'({8/{S) , \\'11 i1<:' pe:l('h (I>. II(,JwiNJ) 
was UlltOlldl<:'cl. Sl'ilson (f/h'j l'epOl'("<:'c1 that apple, pp:!r, tlnd peueh 
we1"<:' csppeinlly liablp to rabbit iJljllry, while ellPtT,Y and plum Wl'l'C 
gCIl<:'l"ally less subjt·et to a thl(,k. 

, 

)[aIlY illstan('(>B haw /iP(l1l 1"1'("Ol"t1e<l in w\tiel\ rabbits shoW(l<1 seleet:iv
it.\' ill fepdillg on wood}' spp('ies IIn(\PI' fOI'(>st ('ollditions. ('orson and 
Cheyney (2;3) found thnt at C'1()cjlll'i'. Jlinn., YOIIlIg' ('oJlifers wPl'e ('atpn 
by rabbits in HI<:' followill.!.!" 111'(/(>1'. bp!.!.·innin!!" with the IIl0st Sl'W'!'p!\' 
d;lmag('cl: Tmntu·It<'k. S("o{("h pi Jl(', wh i(p sl)l'lI('e, jaek p.i 11(" :\0 I" \\"a)' 
pille, \\,hitt, pille, IIIHek SPI'lIC'C'. and balsam. 1 [pndriekson U.3) fOlJJl(l 
I?ltu.~ glaom hellvily baJ"kl'd, while (logwood, l'lderbeny, priekly ash, 
basswood, willow, ('1m, and 1'(>(/ oak sho\\"(><1 IPss bark illj\JI·Y. JlooJ"(' 
(!j(J) 1"l'porte([ that: in On'gnlJ and ,rash in~ton, l'Mt Ol'forcl ('edill', 
"aside :from light" salllplillg. is not att:u'kl'd by rahbits" (redwood 
brush and. slIowshoe rabhit>i), although J)ouglas-fit· and most o('h(']" 
tT('es aile! sllJ'lIbs ("0111111011 to thp I'l'gioll \\,1'1'(' (·I·opPl'd. 

Kendall (J,ll) 1'(>pol'('('(1 oi>:-;PI"Vafion>i of K. "r.\\'oocl\\'nnl,inc1ient·il1.!.!" 
that ("ottonhJils in X('\\, H:Ullpsilil"(l aUnek!'d. bltH' 1)('('<"11. haz(,lllu(, al1<l 
stngltol"1l SIIJrlHe' :lppI'()ximatl'ly 100 1)('1"('l'lIt' al\d badly (lalll:lp'pd I'Pel 
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m:lplc and red oak;\\"hih' pim', ltl'1Il1o('k, HIll1 gray birch we1"(' not 
h:HJlIe(L Benito Mad'lnez (JO) meutionec1 oak, hornoeam, oee('h, m
l)e1'I', as11, maple~ birch. and ellll as trees prcfelTcd by ElJ1'opean rabhit,s, 
while \\".illow, mOllntain a:;h, linden alltl conifers jn general were less •
acceptable. He indicated Pinus 8ylv('stris ns the conifer most subject 
to n.ttack in centl'al Europe. Hough (4,5) reported rabbits hl the 
•\ llegl1eny N:ltionnl Forest in Penns,)' Ivan in as being very discrimina
tive, feeding on red maple more than nny ot-lH'r species; beech and 
sligar maph' :l1S() wen' shlple :l'oorls. nne1 bl:v'k ('11(,1"1"), W:IS Jonrthin 
I>rl'i'(,I.'('Ilt'e: hemloek ,nl~ only sl igh t Iy 1)J·ows('(1. 

Kittl'l'dgp (48) obsel'w<l that· in .\'()lIllp: fOl'l'Sl: plantations in nMtll('l'I1 
.1[inncsota, snowshop rabbits clnmag('(l IOU perc'ent of the ,,,hill' pine~ 
7H percent. of the white spruec, and iiii pel'C'ent o!' Ule Norway pine. 
In Michigan and ,"is('ol1sin he 1101'('(1 dnmage to 5:1 percent 01' tllP 
plantations of Norway spruce, as pel'C'ent of wllite pille, 8 perC'ent of 
Xorwny pine. and 'I percent of jaek pine. Bolh Day (i2(J) and Dice 
(:27) found that rnbbits in Mi('hig1l11 ])1'p1'Pl.' pille to spnl(·c. Aldolls 
and ..\ klollS un I'l'portl'<l tl1nt' in tlHC' Xorthcrn Lake ;-;tall's snowshoe 
rahbits 1)1'('fpl'l'('(l spP('il's in ron'st plantations in the> following ordl'r: 
.1:u·];: pine, I'P<i pin(" "'hill' ]lim', and whjj(' ,,])I'lI('P, but 111l'ld'ionpd t'ltal: 
lJ1Hlt'l' certain {,()1ll1ilions thC' 01'<1p1' of )'('(1 :111(l white pin(' might be 
I'('\'('!'spd. :--i\\,('('!lllHll'S 1'('('o1'(ls ('t!) illilieai('(1 thai pl'l'f(,l'e>lH'C :for 
SPI'I'ips lllay d i lrl'l' from yp~n' to YPHl'. A p]larPllfly till' prd'e)'P1WC i'ol' 
wood.r SJl(,(,j PH vm·ips '" iIII loea 1 j 1- it'S Hnil (,OIl( [i t ions n 11(1 a Iso a lI10n g' tlH~ 
1\ i Irl'l'pnl ki nds of mbbi ts. C:m\inpl I and Ifnyne (JU) fOl11Hl cvi(\ellC'e 
of <Ii tr('I'(,])('PS in To()(1 prC'fpl'PIlC('S :l mOll,!.!' ind i \'i(j IIltl ('oitontails. 

'''''oody slweies nIH\' Hl'e('losply rC'lalcd botnni('nlly mny sho", mnrked 
differell(:es ill pnlatabilit.\· fo rabbits. PI't'fpl.'pnl'l' for :--iiberian plm 
0\'(')' Ameri('i\1l ('1m is (,yj(\(,llt in p1:m!ingH Wlll'l'C' f'lH' 1'\\'0 slweips 
Declll'togplher. ;\ustrian pilH' (I';1I/(8 ni,qrrt) has bpl'l1 badly d:lmaged, 
while Htlja('('nt plantings or POl1dl'J'Oga pim' \\'('n' llniollelled. Tn.
tal'ial1 lIIaple (.1('('1' tatrfl'i('llm) "'ns l'Ppori:!'d hy Mnthews and Clark 
I:};)~ as Iwill:J; kilh'd llea1'I.\' to Iltl' gl'OUIHl by rabbit>;, although dam
age' was not l'P]lol'tl'cl to boxt'ldl'l' (.I.IINllillr/O) in til(' S:l111(' p1allti11g. 
:\I::1I1py (:;2) Jound thaI' a eagp(l m\lhi(.' a((' hark of ~O\lr elH'ITY a11(\ 
llat'i,'p pllllll (l'l'ItiIIIS ((1IIf'/'ir'(fllfl) l)Ill' Ilot of ppH.th. Todd (78) ob
sl'rwd (hat in Xl'\\' '"od.;: ('ottonhlils att' thp bark of ;lcel' .~((('('luli'HII1 
l'XINlsiYel.v, thai' of ..:1. i'IIUI'IIlIl and A. 1'f'III1.1'.'I71'f.!Jii('//J1/ only ll1o(/rl'
:lic'Jy, while A ..~}li('atu/II had only shoots and sillall bnllwlll'ssparingly 
(,:ltl·n. SWPl'tll1:1ll's (;'1) dahl sho\\' Ihai ('oltontnils eallsl'd dilrerCll
c>ntial injm',Y to relatc·d spe(,jp!,; oJ \Yoody plants as -follows: /l:"onir~ 
Ill'/mlilo/ir{ s('I'(,1'ply illjlll'P<i, "I. JIIl'7r{1lo('((l'j}(( sli!-!'htly in.ill.l·pd; ('OJ·n'Il.~ 
t/ol'ir/a s('vt'l'ply illjllJ'(:,d, e. all1i/o/ia slightly illjlll'l'cl; ,/tmil/NUS 'lJh'
[Iil/irll/ll sev('l'l'ly injlll'('d, .!, N!IIlIIlIlIIis \,Hl.'. i/ep"('88Cl IIninjlll'pd; L(n1i
(,("'(t mOI'roll·i :-(,\·Pl'('I.v illjul'e([, L. dioi('(( uninjured; /'I'IIII11S s('rofina 
!'iewrely in:illr('(l, 1'.1'ir(lilli(/i/II !41ip'llily injured; N/1I18 t;1Jpfthw scvcl'Cly 
injlll'Nl, fl. r11auJ'!( slightly illjul'(,(l. 

Not only (10 rahbits ~ho\l" pl'ef(,l'pn('e 'fol.' cprtain Spp('il'S of trees and 
f'hl'lll>s but :t1;:;o for indi"idllals of:l fijlel'ips. S\\'l'l·tnt:J1l Cll) reported 
]lI'('fl'l.'pl.H'P 0'1' J'al.liJil's foJ' ('(,J'l':linimlh'i<lllal tr('l'S 01' whil(' pille (Pinus ,
st ,'o7J/(8) :lila P;U:(PI'll I'('([('C'(I(I r w!tp!l many other tret's of thpfiC species 
\\'('1'(' nnlilabl('. 

I 



I 

5 REPELLENTS '1'0 PROTEC'1' 'l'REES AND RHRl'BS FHOM HABBI~I'R 

• 
TREATMENT AND PREVENTION OF INJURY 

~Ieal1s of coping "'ii:h the problem of rabbit dal1lage :fan into two 
genera 1 categories: (1) Treatment of il1j ured tJ'ees and shrubs anel 
(2) prevention of the damage, 

For the type of inj my resulting from 1'a bbits browsing off shoots, 
bntllches, buds, and foliagc, 110 remedial measure is possible. Bark
gnawing damage, ho,wver. often can be rcpaired. If HlC wound 
does ]lot girdle the trunk 01' limb but lenn~s a substantial sh'ip of 
hHrkintact~ im1llediate (·o:tting with it tl'ee-wound dressing is acl\·isable, 
If gil'c11in/!: is eomplete. drastic meaSures are neceSf'ar,)', Bnmd-leaw'd 
shrubs and young seedlin~rs of broarl-leaved tTt'es so injured mny be 
cut back to sound bark belm\' the wound, in t'he llope t'hat nt'w sprouts 
'",il] be sent out :from which new tops e:1ll 1)(> <lpn·lopecl. Of ('OIll'Se, 
top,,'o1'ked trees 01' those propagated by bu(1<ling ShOlll<] not' be cut
back below the point of insertion of the burl OJ' scion, ns thp Ill'\\' 

sprouts '",i11 not be the sanl(' Y11l'ipt,\' llf' f-Il(' fOI'nl('1' top, Lal'gp hl'oacl
l(>aypc1 trees that have bppn gil'(11p(] ca)) bt' s:\\'p(] by hridgp p.TaHing, 

~\[ost conii'el'ons spP('ips do 1I0t s(,I](1 IIjl "hoots fro II I tilr hasp and do 
not bl'ic1!!:c gl'ai't 1'(,:lt1ilv, Oil'dll'<1 ('ollifpl'olls 11'(,(>s and sill'libs g('l1
l>l·ttlly 1111Ist'bt' l'eplncpd: . 

MpHns of jH'eYenting dalllag(> (0 wood.), planh:; hy tilf';';p I)('s(s in('lll<le: 
(1) Dpstl'uction of thl' l'abbit,s: (2) pllt'losing (1)(> planting with a 
mbbit-tight fel1('P: (;~) wl':lpping fl'lInk~ with \'al'inll;'; lll:1(pl'ials; (4) 
pnclosing the tl'l1nkR with gllal'ds 01' ('ylindpl's of val'iolls kinds: (i») 
planting speeies of tl'pes :llld ;.;lll'ubs that are l1npalahlblp to rabbits; 
and ((i) coating tilP \\'ood,\' plants with rabbi('-I'Pjlellent nwtPl'ials, 
pprhars thp Illost sati"fadol'Y pl'Otp('tion would be' jll'o\'idNl by apply
ing ('0 tIl(' trN'S and slll'lIhf' Romp pl'l'parntion thatwollld l'PIlt'] tll(' 
I'ablJits and be llollinjlll'iom; to the plantR. 

RECORDS OF THE SEARCH FOR A SATISFACTORY 
REPELLENT 

Repellents Applied to Areas 

, 

H('('(,lltly) 1111lch conHidpratioll has heen gin'll to \'pppiling l'abbits, 
but- thl' idea is not new, ~ollle early attel1lpts at" tl'PP pl'otedion e111
ploy<,(l the pl'inC'iple 0-[ :1r('a l'l'ppJ]l'ntR. 110t in\'(Jlving npplieafions to 
('I\(' I:I'('('S themselves . ..A GpI'll1an \\'1'ite]' in 1K2:3 (1) (]('s(,1'il>(>([ su('ll a 
nlPtlJoci in which ('ord, ('oatl'd \yith astd'et-ida, fox grease, I:u'd, and 
gUIl]lowdel', was stTctC'lwd thl'ough :I ganLpn and 11 11 I'S('I',)', (':11 11 ('1'(l11 

(In l'l'I.)(Jl'ted that traill oil olll->takes IH'ote('(('tl 11(>Hl'iJ,)' tl'pes -1'01' abollt 
(j 1I"('('ks, Hope-yarll ('o:tie(] lI"ith tal', whi('11 was l'l'II('W('(1 o(,(,:lsioll:1II,)', 
was 1't'('onl111t'llcled ({J(i), Tilt' DillistolH's (,38) l1spd 1':l,!.!:S 01' wads of 
tow 'fastellcd on s(il'ks and dip])<,<l in 11lPltp(] SIIIJIIl', These 8ti('k:-; spt 
at- intPI'\'als thJ'(J11gl)(l1li a 1.1'(>(' plHntillg \\'PI'(, ;:aid to giw ('olllplf't(, PI'O
tpct'ioll, Cord, ('O:dl,(I with night- soil and t:II', sIISIH'I)(lpd Oil f0111' 
Shlk('s spt in [I SqllnI'(> al'olilic/ (':lell fT('(' was a<i\'(Jt'atNl (87). 

%i'(I')) Ull) IIH'ntiollP(1 boal'ds ('oatNl with gas hu' and S('t' alll(}llg 
iTep!" lmt hc' (]ollblrd tht' \'alm~of tltl' I1lpfhod, 11(' tOllsidl'l'pd fish oil 
and Olellm ((l/illl(tI/, fOl'tir//(1I/ as :lI'P:I 1'('1)(>1IclIt:-; g('IIt'I'ally ('tl'(,(,ti,,(' 
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over a long period, the oil being applied to nbout: every (lllll-th (Tee 
ill the border 01' an orchard OJ' 11 ursp I-Y, Femandpz ~alcedo (32) 
protpcipcl areas hy PI1("losing" thPlll with cord treated with fish oil or 
eJl1vyrpumatical oil :1n(] snpported 15 to 20 CIll, abo\'p the ground, 
SOl>,,' 0-1: these Ellropean nlPthocls \\"pre l'PCOllllllelHlpd also by "Ampri
ca n ,\lIthors of the 1nth ('entur)" IIo,\~eYer, .in tll is country area- re
pellpnts arp not now l"Pga]'(lpcl :1;; eJrp('ti\~p nlPanH of prp\'enting rabbit 
dama,ge ("0 plants, 

Repellents Applied to Trees and Shrubs 

?I[ost attpnf"ion has hppn gi\'Pll to pro(ecting (I'N'S and shrubs by 
('oating Th('111 'wi(h l'ppellpll1 lllatpl"ials, In IH31 Lindley (51) ]"l'("OIll
11ll'IHletl n COIll]lOllIHl of qllicklillll'. -fJ'('sh l'()\\~ Clllllg. lamp black n.ll<l 
sulfur, mixec] with boiling lIl"im' and soap slHls, Lillie has SilleP heen 
much used in rc'ppllpnt flll'lllIJlaH. appal'pntly \)o("h as :l l"Pl)('llpnt and 
as all ac1lwsiw, P.I't'pnl'utiolls ITied in("llldpd lillie. twine or (h'ainings 
of! a clilng hill. row cluog. sanrl. and bot"h wood and coal ashps (;2); 
Jime, tal", C'o\\' dlll1g, ami slall' lIl'illP (,J.]); lilll(' and soot: (80); lil11e, 
('OIl' IWlIIUI'l', nllcl gas (ai' (,j8); quicklillll" slll fur, so:H soap, alld soot 
(7fJ) : limp. bittl'I' :i1ops. Illa('" sulfUl'. ;;ofl soap. alld sool" (.90): lilllP, 
{'o\\" IlJalll1l'P, alld lI"atl'I' (ftn: fl'('slily slakl'd lilll(> alld ('oPIWl" sulfate 
(,J,n: \\'hiU'w;lsh Hild ('OPPt'I'HS (LJ) : lilliI', ('oPI)('l'as. :llld glll(' (8.2); 
1I1I1P, soap !'lI<is, gas (aI', :-lIll'lIl'. aud (,],lIllp c:u'bolie a('ill (8), 

%iil'lI (l)}) IIlPllliollPt/ SIlIPal'S (,OlllfJ()spd of lill](" ('0\1" (Iullg. and 
PU1Tl'Sl'('nt oxl,lood: OJ.' slakpd lilll('. sPII"ag(', allt! clay, to (';tcli of whidl 
('ould l,p addl'd oxga I L hplTillg brill('. 01' old eh('l's('; but 1](' ('ollsidcl'pd 
Ihpil' I'PPl'lIl'llC',Y of ()l\l~' short dlll'al"ion, I fl' l"l'poI'tl'd also till' USP of 
oxblood alld dog dllllg Illixpd wit-I! W:11'1\I \I":ltpl' alld Illelltiolll'(1 gn'as
iJlg t l'lIlIk::-. with baC'oll I'i 11\1 01.' IlIlittOIl tallo\\", OI'('PII (.N) sllggpst('(L 
a sP]":!)' of lilllP 01' ("PIIlPI1I wilh (':ll'holie aC'id and paris gl'l'PII ac1dpd, 
fll .\lIstralia, SlIll':u'iIlU" 11\'l':-; \l"ith lillI(' alld lIiu-hl" soil was a([w)c:tlp(l 
(6), Btilloll tt)) :ul\'lspd limp. soap sllds. cal:\Jolie avid. slllflll". and 
soft soap, Tall)('lt ct,j) lis/pd II"hilp\\"ash al1lollg l'('pelh'lIts 1101lill
jllrious to ITP<':<, ,\Yhill'I\'a"h pm(pdpd tl"l'l'S fl"ol1l (,hillehill:t rabhifs 
(,J8) :lIld hydl'all'd lilllP with lin"('l'd oill'ppplll'd ("ot!ollfails (6,1), Tile 
Dillistoll('s (,:8) I'011 lid SlH'1l "ubstaIl('('S as lilllP, soot", lal', alld both 
t:llTl'(1 alld oill'd s(I'illg of no yalliP in ]"('pl'lIing I'abhits, ~1I1ith ((jlJ) 
rppGr{"l'cll\'hitpwnsh with "oap ancl "lik(' illgl't'<iil'llts" ilH'Jrl'('tiw~ and 
Cardinl'11 alld Ifnylll' (7rJ) -fOlllld whill'wa"h of liltl(' 01' uo rl'ppllpllt 
YlllllP, 

;\ninml -faJ, (I ('sll, :llld hloocl Im\'p b('('11 uSNl l'xfpn!-!il'ply to rp]>pl 
rabbits, niVl'I'S (fJ8)in IH~Hi l'lllploy('d a lllixtlll"P of 1:lJ"(1 and train 
oil. .\lso adn)("atl'd WPI'P hullock's blood, soo(, al1cI iJl'illiSfolH' un; 
blood (,j): fl'l'shlin'r l'ublJPd 011 Ow hark P\'l'l.".\' 1"('1\" \l'l'(,ks ('1'4.); 
stl'ong-sllwllillg gl'pa::'l' (fi,); alld bloody IllPH! l'lIlJlwd Oil ITl'l'S (i/j), 
~\n ~\ustl':diHn frui{ gT(1I\'('r proteC'il'd tl'PPS by I'llbbing t 11(' fTunks with 
It rabbit (',U'ca:::;s (;j), .:\lool'illg (;jn ('PC'Olllllll'lldl'd rubbing (rC'PS with 
hog intpstillPs OJ" eht'np nlC':lt jll"Odnds, ('llllllillgllHlll (:24) pro[)()sccl 
a Inix( 111'(' of fallo\\" nile! tobn('('o, \\'iekson (8i)) statc'c1 that l':ll1("id 
gl'pasl', pll(I'I'''('Pl.lt fksh :lnd hlood soon lose th('ir efl'pdiW'lll'ss, Blood 
and liv('1' II'PI'(" reported inp{l'edil'p (ii), ManC',\' (;i.n fOllnd that 
stal"V('d rahbi("s athl('kcd I.T(,PS painlpel with l":llJbi! blood Hild ill lli8 
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lntl'l' C'xperiments (63) both blood and raw liYC'I' failC'd to gn'e pro
tection, In Han·e.r:s expC'rimC'nts (38) starved ('ottoutails nte tl'pes 
coateel with blood, ~t1though ill his earlier tC'sL blood had repelled 
chiuchilhrabbits, Cnl'dinell and Hn,VI1l' (U1)fouiHl blood ineffective, 

Other materiuls in gl'l'nr vllriety h:we becl1 used or proposed fOl' 
protecting trees fl'ol111.'abbits, ~\mong them arc night soil, soot. and 
mtl-er (J,n; coal tal' (59) ; tal' and milk (:!9) ; soot and mi.lk (8S); 
sllch substances as tohacco, asafetida, hen 01' pigcon l1l:U1111'C' mixed 
"'ith mUll or cla.y (21); cow dung and soot (Si}): wood tal' and oil 
(.2,;) : buttC'rmilk and soot (fjl) :Iiqui<l manure (Sf)) : soft soap, ashes, 
and flollr (,0; axle greasc ('7): polash and l'lny (OJ); aloes oj' quassia 
(8f)) , Lantz (1/)), ho",e"el" shlt-ed that bi/-tel' substances slleh as n lol'!; 
and qunssia m'J'e llsph'ss in rl'pl'lling rabbits, 

"Walker (83) reported th:lt 1Y. B, ..:\l\yoo<1, of the Vil'gillitl ;\gl'icul
tllml Expprilll0nt Station, ll(lvised :lpplications of pUl'e wbite lelul 
Hll(l PUI'C lins('('cl oil to tl'('at tI'll Ilks, "'alk('l' i'otll1c1 this tr('nt
l1lpnt er1'('ctivl', A waRb of sonp and wah'l' with carbolic l1.C'id added 
(61) :111<1 l'ubbillg the tl'lIllks with n calH> of cheap soap (.37) w('l'(, 
]'('('olllllleJHINl.. L:,tI1tz (4[)) t':lI'lil'I' had l'l'jlol'tc'd Hll:ttilc ~~JbStHI1l'l'S 
~i\!('h as eHl'bolle ul'ld n~ gl\'ll1g ollly 1l'lnpOl'tll',V pl'ol('dlon. (01',)' (;3.3) 
obsl'l'vC'd Ihat J':Ibbil~ gllawp(t tlll'ollg'h whitp lpnd nnd lil1sPPcl oil pninl
ill mo~t inshllll'('~ nlH1 thnt "al'ions \\'a~lll's "tI('1! as fish-oil RO:l]l, gll1(" 
lime, and blood had b(,C'11 us('(lwith liul(> ~1\('('Pss, "j[nl1ey (:)3) fOllnd 
that a rabbit atp II'(,ps paintpel with whil(' I('(ul alld I'aw lillSC'C'd oil. 
COP (111) I'l'COlllllll'lldpd a mlxtlll'C' of I'psin. l>ep~\\'ax. yplLow oeher. 
:u:mfpti<1a, and ~ll'y('ltnillc IlIl'Hp(] nlld <Ipplipd with a 1W'llSh, ' 

~('\'(,I':ll in:-;pet-iciclps anll fUllgieid('s han' lJ(>PII tl'ipd as I'abbit 1'('pc1-
IPlltS. ofI en wilh n)l1:-;idpl'lthll' S\l('('l'~S, Sulful' had a lOll!! history oJ 
IIS(> i'u I'P]l('lll'lIf pl'C'pal'ntions IlPfol'(>il-s ins('di('idal nIH'] fUllgic'idal 
P1'0 p(,l'l ips \\,l'I'P knowll, In .I DOT Lalltz l.i/J) l'P(,OIllIllClld(>d linw-slilful' 
\\'ash. dl'wlo]lc'd to ('olltl'ol ~all .Tos\> ,,('alp, a~ :t I'ahbit 1'1'1)(>l1pnl: alld 
illcli('~d('{l thaI il-; :ldll('~i\'pness ('(Hlld ])(' iIllPI'OV('<1 by adclill~ ~n.lt, 
Lal-(,I' hl' (.iO) sllg'g'(>stp<l also soap find ('Il(>:lP glilP as a<lltpsin~s, COl')' 
(,2.1) I'pporl('<l dillltl' ('Ollll1ll'I,t'ial lillIe-sill 1'111' thi('kl'nNI ,,·it-It RI-one 
lil1l(' as iI sid isfndol',Y I'p])elknt. !·:np11 \\'o()(l (.JI) BlIgg'estecl fnll
~ITPlIgnl liqllid liIlIP-Hdful': dl')' lil1lp .. sull'lll' clissoln'(] ill ",nt-PI' to ,l 

ll:1intillg ('onsisiPIlt'Y: 01' ,[ mixtul'(' of <II',\' lill)('-slIll'lIr, flOll!'. yello\y 
OellE'I', lins(,Nl oiL ilsa f('ti<ln. and SOUl' mi lie j[alll'v (:,,;, :;:J) fOlilld 
Iillll'-SU Iftl I' illl'II'l';,tin" btlt Il:t1'Y(,\' (.J8) IIsill!.!: si111il'n1' tpst ('ondil-ionR 
foulld thnl- il had ('ollsidl'l'abl(> l't'j)plll'JH',\'. 'j':tlbel't U.1) 1isll'd lil11<'
StlHlll' illlJOllg I-h<, s:d'l' ]'('Ill'IlPJlts I'D]' liSP Oil tTl'PS, .\1 t11l' Okl:tholl1a 
.\gl'icIIUIII'al EX]l<'l'ill](,J1t Shdioll (fi.!) lllldilutpd ('ollllllPl'einl lilll(,
sltlflll.' wa~ I'ntl'd t Iw hl'sl of ~,j l'ol'lll11las le'sll'd fot' ]ll'oll'(,tioll a.gilillst 
cottontails, (':lrdilll'11 HII<1l1u\'llP (JU) fOlllld limp-suI 1'111' ill('II'('('ti\'('. 

COP]l('1' (,Olll]lOIlIHls. l'xtPlIsh:ply ust><l as fllllgi('idl's, have :tlso b(,(,11 
(>ll1plo.y('{1 as J'nhbit 1'l'ppllpllls, ,\ IIlixllll'P of slakc'l! lilllP alld ('OPIll'I' 
slllfate t1sP(l to ]'(']>('1 rahlJits in 1,';}-;7 (.f-il was essPIlI-inll,\' tltpfllllgiei(](' 
1)()l'dpallX mixtul'c', ('OPPPI' suI raIl' was 1'(>pol'lt'd to Pl'otl'C't gl':l]>P
"illPs from rahbits (/8) ; a I'PjleJl(,llt dpyplo]lC'd hy _\[:111(>,\ (/j,l) ('011

sistecl of the flillgiC'idl' ('OPIWI' Clll')JOl1afl> mix(>(l. with lins('e(] oil 1-0 
H p:! inti ng ('(]nsi~1 ('1]('.", ('o]lPl'1' soap. IOllg lIsl'd n~ lL JIIIlg-ici(](', was 
addprl by f1aIT(,Y (./8) to a J'abbH I'P]1(> II ('11 I (0 .int'I'rase its Jnngi('idnl 
:t('tioll wh(,11 :lpplit·d :IS a (TN'-WOUlld dl'essing, Copper COm]loUIH.1s 

http:COm]loUIH.1s
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IH\\'e been usC'd 01' I'N'OIllI1lC'ndec1 by othel' i1uthol's (fri. }f;, ,4.1. (;'0, Sa)
"for repelling rabbits, 

Hicks (.~...n Illl'ntioned tlla I tohacco 'I'll tel' or ('I'esylic son]J \YllS efl'C'('
tiYe: also petJ'olel1l1J \"ith pal'is g-l'C'C'n 01' stTyl'lmil1t', Smilh (fJ/J) 
fonnel tobaC'C'o ineffeetin', CUI'c1int'1I ,and Tfaynp (If}) IOIllHl that: a 
n Iixtm'p of 1 part of Hieot i nl' sulfate alHl 1t) Plu'ts of n~phnH C'lllul
sion g-an' littll' OJ' IHI PI'ott'ction to tret's, ] [aYI1P (.i/) l'epo1'tt'Cl both 
tobacco dust" and nicotine pl'l'paratiom: among thl' Illost rfl'eeti\'(' IlIa
ll'riah, trstNl 1'01' prC'YC'nting- rabbit dallwg-t' to w!!rtnbll' {'J'OPS, 111 
Hll, n n ~\.l'izona fal'lIIl'l' mlS rt'pol'tell by P:I,,('hn 11 ((;n as PIll P loy
ing n icoti ne oil to Pl'ot C'et t,],pe:-: fl'Olll 1':1 bbi [S, Paseha11 l'ceomnlC'l1<lcd 
\Yhilpwltsh lllixptl with a eOIlII111'J'eial pl'ppal'ntiol1 of nil'otinl' slllt'a!p, 
Tlll' T-, S, Fish and "Wihllit'p Sl'ITicp ("ti)) I'l'POl'tptl lIil'olil1(' sprays 
appliC'd to gardC'n plants at inU'ITlds of a few days as h:t\'ing- II <1C'tp1'
)'C'1I1 ('fl'C'c{ on rabbils, 

ThC' inll'()(l11l'lion by ~fnn('y (,;,]) of the llS(, of Pl'llIH'<l I'ahbil"s 
III jp;;ti IIg I'P]>P Il(lnt;; Oil tr('p, !!H \"(' pxpC'I'i IIlPn I" C' I'" n hrlll'l' IIIpl" hod of 
(,OllJpl\l'jn!! matl'rinl;; than \Yn~ prl'yi()u~ly anlilalJlp and IIsh(']'('l1 ill 
It IH'l'iol1 of IH'('C'i:;e I'P:"(':lI'('1I Oil ]'('I)('11('nt", .\" n l'l'Slllt of' l':tI'('f'u11y 
llPsig-IIPd (,XPPl'illlC'lItS, nlllllPI'il'al <latn \\"('I'P ":llilnbll' for stntisti('al 
an:11y;.;i;.;, In recC'nt ,\'pal':;, 1110;:1 (>xjJl'rinll'lltl'J'S han' confined rabbits 
ill l'l1('loSIII'PS for lit Ipa,,(' part of f'lwir ,.:hllliC',; on l'l'lwll(,llt~, <)1,jP('
tioll" ha\"(' bpPll l'aisptl n!!llin"t this JIll'thod Oil Illp hasis that "ll('h 1111
natlll'lll cOllditiolls 11lig:ht infllll'lwt' tht' rahhits' food l)]'efert'llces, 
Xl'\"(,l'(hl'lp~;:, inn'sligal'ol'" han' found Illl' Pl'lIlIillg' of rabbit" ill ('11

l'lo;:urp" practical f'!JI' "l'n'pning lar!!p lltllllhpl's of IIlntC'I'iab I'DI' l'p]1c'l
1(,11("\', H has !!PIH'I'alh' hl'PII ]'('('o~nizp(l. h()\\"P\'PI', that' thp spll'dp([ 
IlHl('l'ial" shonitl bl' tl,~tl'<1 fll1'l" 11('1: ill oppn lipId trii11s, 

TTaIT('\' (-J8) f01llld "ulfolJat('cI 01' "ul f'lll'izpd lilJ:;P!'tI oil Ihl' IlJO';( 
!'('plolll'l1t' of ::;p\'Pl'nl I1l:1tp]'iab I(,:,t(,ll. TIll' additiol1 of till ('xtl'acl of 
('a."£'III1P Iwppel' ill III I'] ll'1I I illP \\"as ,,11!!!!l':;tl'd hl ill(,],pasp Ihl' I'l'jll'lIPIH'Y, 
Fol' npplicatioll as n Spl':Jy lll' adn)(,;ltl'<l PlI1I11"i f'yillg- flip stll rOJl;dl'd 
(,il with wat(']' 01' Ihillllill,!!' with high tpsl g"a;;olillP (,"). Sulfollalpd 
jill!"N'rl oil was wilh'l)" ll':Prl <I" a rahhit I'Plwlll'1J! with \,:ll',\'in~ 1'('" 

suhf:, In ~()lJJe an'us it \\'n" "lltisfn('(oI'Y hut jll otill'l's it was illl'll'pC'
tin', 

Xpil:::on (rlO) ('olltlu('t('(l l'xtt'llsi\'p tTials with I'l'ppllt'nr jll'('IJ:II';J
IiOI\~ in \'(ll'ious Illl]'!";'; (rt' ~Ji('hip:aJl, Only I'm II' of IlH'l1l '.\1'],(' ('Oil" 

sidl'I'pd l'1J'l'C'tin'-a I'l':,in .. lill"ppd oil 111ixtlll'l': a I'P:;ill-li"h oil-l'OPIH'1' 
soap lIIixtuJ'P: and two ('Olllllll'l'l'inl pI'Ppnl'atioJl:-;. Hool! Hin'l' Tn'!' 
I':linl ;Jlld '1'1'('(' ;-;:1\'('1', 

('ul'llillrll. TOl'lljPs, alld lIn,nlP (I,) tl':-;tc'd O\'l'I' :2(}() lIultl'I'inls alld 
llIixt 11],(,'; applip<l to fl'lli( tl'P(,", Thl' oilly I'Plwl1l'lIl t h('y ('ollnd ('11'('(,
'in' :Jg;Jill:;( ('oitolliail" and 1I0Jlinjlll'ioll!" 10 11'('('s \\"<\"'!l l'p:;ill-plll\'1 
alt-ohol IllixlllJ'l', Eadi(, nllli IIalllilton (,JI)) I'PI)()rll'd this Ill'('PlU';I
i'ioll ilwll't'('ti\-e ngaiust jad;:I'ahIJits, 

(}al'lollgh. 'Y('lch. alld :-;1)(,1\('(,1' (,},;) n'('OlllllIPI](Il'<I Ihl'Pl' mixllll'('S 
(01' I'PjlP11ill,!2' rabbi{,;: (1) IIp;l''y nlkyos.(ypl' I'l'"ill. ('(1I,\"1plI(' diddo.. 
l'i(h', nspha It t'Illlll:;ioll, l'()PPl'I' I'll I'holl:l Il', a lid 1 i IIH'-SUlf'U 1'; (:2) n"pha It 
t'1ll111sioll. ,,'arPI', wood ale-ohol, alld ('OPjll'l' !,;Jl'iJOIJ:lip: :llld (:\) nsphalt 
l'1ll11I::;ioll. \\':1tpI, diafolll:J('l'Oll" VHl'th :tlld Jillll'''Slllf'ul', ,"vll'lI 18U) 
l'(,p~Jl't('d that ]"('Ill'IIPlIt !JOH of IIll' \', ;-;, Vi:;ll alldWildli t'p :-;PI'\'kp 
\l'Hh :-1Il'l'P:;"flll ill jll'P\'PlIlillg dilIlI:Jg(' {o [I'('{''' by I,,,hllit,,, "1'lit' acti\'p 
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REPELLENTS 'fO PHOTECT TREES A...'W SHHL'BS FROnt RABBITS 

jngl'eelients of this preparation are copper ('arbonnte. powdc1'c<1 
copper sulphate. and dry lime sulfur, Asphalt cmulsioll nlHl a syn
thetic rcsin sel'\'(' as nclhcsiyes and cthylene dichloride as the thin
ner." 

('al'elinell anel Hayne (16) reportecl cletails of cxtensiye tests of 
J'epellents on trees, Most effpct i \'(' of t l](>s(;' m a tpl'i:t Is \"eI'P a rosin
pthvl alcohol mixtme, a I'osi n-linspc(l oil lJI iXtlll'C, a 1'osi n-l inscrlL 
oil-'gasoline mixtuJ'C, thc Fish and ,Yildlife ~crYicl' I'epellent \)(ia. 
\~eni('e turpentine, nnd thc t'otJ1nH'I'cial ]ll'ep:ll'ations Blll't (+um, '1'1'('(' 

Tanglefoot. Dow !i (a p1](>1101 ie tar), and Castle Cht'J1l it'al Company's 
Hodent llepel1ent. 

Hayne (-'11. -'12) tesh'd a large l11JllIbcI' of mntpJ'ials for pl'otecf'
ing n-gphlblr plants 'from cottolltails, T01)a('('o (lust, rp<1 ]ll'PIJl'1' :In(l 
1101l1',:l nieotine sulfate ]lJ'epal':ltion.:1 nicol'illt' 1:)(,Il(ollitt' ]lrl'pal'atioll, 
zim' <lithio('arbamntl'-amiIlP ('ol1lplpx ,yitll po1yl'thylplll' pol,Y:'llllidl' 
(%,I.P,) and (1 awl C Habbit Hpppllpllt "'l'I'l' most ell'petin' of till' 
lltatpJ'iuls tpsteel, 

Cokel' (21)), in a. l'ep)J('atl)([ PXPPl'iIl1Pllt, ('oatp(] l-~-(\al'-ol(l applp 
shoots with materials to Ill' tcstpd alJd PXI)()s('(l blllHlll's of Ihcll1 in a 
rahbit-infestl'c1 :l1'E'H, IIp found l'Pjll'IIPnt !)(ia pl'omising bllt zil1(, 
clithio('arimlJlatE' with polyC'thyll'lIl' polysnlfic1e and II pro]ll'it'tal',\' c1ee1' 
l'ppellent we1'P il1cll'pe(i ,'p, 

Tholllp:::on alld .\rIlJOUI' (("J) found thn!' rosin-ethyl al('ohol gave a 
11 igh degree of Pl'otp('{ ion Trolll rabbi t:::: bOlH' oi I \\':1::::::1 igbt'ly 1e~~ repl'l
lent: l'rpelll'nt !}fia \l'a:; still Ips::: ell'ediyp: and ;0J),( '" a ('olllllll'rcial 
Ill'C'jlal'ation \\'hieh contains a zinc dillIPthyl dithioC':lrb:tnl:Jte-eyelo
hexylallline ('om plex and jlol,,'pt'h,,-h'llP poly:::lIlli<ll' :::ll~p(,lI~ion, ga \'e 
110 Pl'otcctiOll, Trees tl'pated with h,D,C, \\'PI'(' fl'l'IIPI':lIl,'" pafl'n 11101'(' 
t'1mn controls, 

"'e!ell (81) l'l'purte(] zin(' dilllethyl llithi()l'~,dulla(('-('ydolH'xyl
:llllillP ('olllplpx. l('[l'apthylthiurHlll nlOllosllllidp. t'(ralltl't'h~'lthilJmlll 
dislIlfidp nllel tl'initl'ob(,lIzpnC-:lnililH' (,()ll1plpx of Y:Jll1P in I'Ppt'lIillg 
t'ahlrits, T1H'sl' l11atpl'iab \\"(,I'e ('oJJlbiJ1pd ",ith nrlh('si\'C's pol,,'pthylpl1P 
polysuHidp, llyetll' latps, 01' .\l'ocl<m:i for applie:Llioll to (h(' h'pps, 

Hp:::SPI' and Y"('!eh~' dt'lllOI1:,tr:tll'd that tl'i JI it l'oiJl'll%PII('-a!lilill(, fol'
lllulntiolls nppli('(l to tr('Ps in Y:ll'yin,!.!:. ('OIH'('llll'atjolls ga,'p jll'ote('
tion against I'abbit damngt', TIlt'y noted a phyto(oxie ('11'('('(" Oil sOllle 
('Oil ifl'l'oUS sp('('ie;-l, 

Materials Injurious to Trees 

It' W(lS PH I'I~' I'l'('ognizl'd thai I'a hili t I'l'jll' lll'll t lllatpl'inIs migbt hr 
injul'ious to trpcs Hild {lip lill'l':ltlll'P 1'l'{'Ol'd" IlHlIl," il1c;talH'Ps in ",hi('h 
dalllagc l'l'~l1ll('(l fl'om fhpil' \I"l', ('alllPl'OIl (I.n ('OIl!'i<lPI'l'd frain oil 
illjlll'iolis to plants, Bin'l'!" ((is) o[):-'l'I'ypd thai oils :Ullt gl't':ISPS \\'Pl'e 
to :l ('Pl'lain (IPflTl'P injul'iou:-, to tTN'!', (~uill (fn') :l(l\'i!-'l'd against 
Hpplying fl'ns (n.l' (0 yOllllg tt'Pl':" J'alinl'I' (fJ.1) t':1uliolll'(l agaillst 
applying to woocly plants pt'Pjl:lJ'ntioll:' ('OI1Udllillg pNl'oh't11l1 ill allY 
fOl'm, Ziirn (fJI) l'l'pol'(p(l thai' uppli('alions of gas fat' 01' pP(TOl(.'11111 

·1\(''':;'('1', ;[PI'III111\ IIIH] ,,'pl('h, :[:1('1;: 10', TilE BESI'!.'!'S {W FIEIIl .\:'\11 1';:\'C'Losnm 
1';XI'I';m \11':'-'1';; WIT! I '1'1:1'\ JT IlO lIE '\ ZI'::\ E-,\:\ II 1:\ E FOB \1 l'f.,\TW:\,;; ,\;; 1l.\BBIT HEP!':I.Lf':;\"I'S 
SI'IWl,\I.IWI'OHT. I', X, Fish :l1l(\ \\,ildlilt' XPf'\., WUtlli!'.. It(',", L:lI! .. J)p 11 \'\,l', l(i JIll 
HJ;j,l. 1I'I'o('pssP(I.] 
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mio'ht cause 11101'e damage than wOlll(lmbbits. Lantz (.i/)) stated that 
COlJ. tar, pine tnr, tarred papf'l', and various oils \"ere likely to kill 
trees. At the Oklahoma Agricultural Experiment Station (61) coal 
tal' and llxle grease were reported injurious to ,Young trees but axle 
grease ,""as consic1ered safe 'for use on trees 5 or (j yeal's olel. Talbert 
(73) cautiOlwd that paint, coal tal', axle grenfle~ and concC'n1:l'ated oils 
applied as rabbit 1'epe11en1:s I1Hl.y cause seriOlls injury or dC'arh to young 
trees. Sul:i'nl'ized linseed oil applied to ITces as a rabbit repellent 
caused severe injlll'y in IllHny instnnces, althongh }[an('y (5.3) in IO\m 
and Blail' (11) in CanHda 'founel it noninju1'iollS. Ifnrn'}, (40) rc
ported inj11lT in somC' ('nses 1\-he1'o the sult'urizt'd oil had been thi111Wd 
",ith gasoline :1'01' appli('atioll as a spray. Hc attributed this injul'Y 
to the pl'csenee of lloll\'olntile kerosene 'fractions in the low-test gaso
line employed. He l'eportC'd serious injury also to certain treefl and 
!'hl'uhs when turpentinc IHtd been used to dilute the sulfurized oil. 
1\:C'],]' (..,p') reported tests :-:h<nyillginjlll'Y from l'n\\- llllC] boilefllillsee<l 
oil, creosote, axle grcasc, crank case oil, Hnd soml' paints. 

~rane,\' p'.l) :/'oulH[ i"lwt a coppel' sulfatc-raw linsl'l'd oil mixllll'(' 
killed tl'eps; and that lime-raw linseed oiL whitt' ]Pad-raw linsC'ed oil. 
all(] ('OPPl'l' CUl'bOllarp-l'n\\, lillseecl oil mixt'iJl'(~s all ('llused bark injury, 
~('hnH1C'r!l reported that the copper carbonate-raw linsC'cd oil l)I'cpa
ratio]] can:-:l'd bark inju!'y lIDless carC' waf) exercised in mixing. A 
hC':n'y coat oJ this pl'C'jl-lIratioll sCC'llIed to dl'l)L'C'SS gr(m'Ul H1HIllC'lillitC'l,Y 
('llllsed roughC']]ing of the bark. an indieation 0:1' injury to thc epid('l'
mnl luyC'l'. Too thin II c011sisll'n('Y eallse(] the matel'ial to 1'UI1 <l(mn 
(hp tl'unk giying ('h:111('e JOI' injlll')' at' the point o'f llcculllulation aI' 
the hasp. 

XpilsOll (fj(j) fOllnd inllic'ntions that fOlll' pI'pp:mdiol1s IlP ('ollsillpl'('([ 
('0 ill' pll'p('('in' l'Pjlellpnts l':lU>'PC[ injlll'Y to tl'('('S, hIli tJlis was 110(' (Jl'fi
nitl'lr l'shlbli,dlPll. (':1I'<1inpll and I ra\'l](' (J(n OiJSPITPd, l!OWC'YPI'. that 
(I'P(,S' iTPal'pd with XC'ilson's l'l'sin-linsppd oil mixtuI,t' showed cl('finil'(' 
p\'idplH'e of l'csiTicred growth. Coker (.lO) l'Cl)()]'l't,cl I'hal' l'PjlcllC'1l1 
!Hia causcd illjUI'.V to ('Ill surfU('PS of 11'C'c \yOllllcls :\11([ fllightl'y dHnHlg'ed 
['prtnin ~-yC'al'-old elol1nl applC' sto('ks. 

These rc('ol'cls of thc scan'h 1'01' a satisfacior'yl'ahbit I'Pl)PllpnL COIl

{illuing through more than 1:30 Yl'Hl'S, illclicai:e thpimpoI'hlll(,C oJ su('ll 
a nlate1'in 1 to g'l'OWCl'S oJ woody plants. '.I'll(' \ridenll'ie1'y oJ (Tl'at
IIll' 11 Is l'Ppol'i'ed a~ ell'l'l,tin' pl'o\'e that :t great mall,)' flllhshlncps posSt'!'s 
l'C'jlcllcni' projlPl'1 ips to SOlll(' (]t'gTC'e. n O\\'l;'VCI', !'lie l1ln ny im4111]('PS 
ill which a ]'(']lelll'1lt ",as fOlIlHl sntisfndol'Y by 011P inH'stigah)l' 0111,\' 
10 he ]'('pol'led Ils('ll'-;s hy l\lIothpl' show t-ltat ('ol1<1itioIlS gl'('nl'ly inflUPlll'I' 
wltat I'abbits will pal'. Appnl'l'I1I'ly it is PHS,)' 10 ]ll'o(('(t h'cps fnllll 11]('s(' 
jll'>'I-; wl1('11 Illl' Stl'PSS fo]' ,rood is no{' gl'l'al', but as Pal{(>I'~()n urn \'(,
IIlal'l\pd ""lIwlt is ]'('(]Ilil'p(l {o 1'(']1('1 ;lhulIg]'Yl'ahl>iL'~ 

REQUIREMENTS OF A RAfJBIT REPELLENT 

"'hell ('X P{']' i11 IPltt s OJi jlmll'l'i i ng' II'Pt'S fl'Ol1l l'H hhi ts \\,PI'P 1Il1dt'l'takpn 
h\' the C1tt'\'PJlIIl' 1101'1 i('lIll IIl'a 1 Fi<'ld :-ilaliol] it \\'HS (l(>(,idl'd I'hal a sut
israet,ol'j' 1:('1)('11('nl should. llWl'i til(' following recl1li],PIllt'nt-s: 

IJ) l'I'otp['j' \Yom1,\' plantH [1'0111 Higllifil'tlllj' :injlll'Y by I'abhit:s. 

• 


, 


(~) Ill' lIollin:iUl'iollH to t"Pl'H alit! 1'111'I.11lS 11'11('" applil'f1 at ;lllY SC'flSOII. 

" Keitl'nelPl', .\. L"p. 1'('1'1'111":\ I ('OI'I'I'I'[I01HIl'Il{'I', .J ;III\HII'~' 1\1;-)-1. 
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~B) Adhl'l'r to plant'" ill all kilHl" 01' w('athel', 
(4) Retain repellent vower at least through an ('Ilfil'l' lI'illil'1'. 
(u) 	ne 1101l110isonous to farm animals in the aIllOllllf'f; II'hi('h thl'Y would be 

lik('I)' to gt't from tl:r:lt'('(1 tTees and shrllh;;, 
(6) He suitable fO!' application either with a brUSh or a~ a spray, 
(7) 	Be cheav enough so that fanners and ralleh('r" call afl'ul'u to use it 

libel'ally in Im'go plantings, 

EXPERIMENTAL PROCEDURES 

Tests with Rabbits in a Corral-Materials on 
Young Elm Trees 

Most of the tpsts 'were conducted in fi rflbbit-tight corral fiIter the 
methods of :Maney (52,53), Harvey (38), find Neilson (60). The 
enclosure 'was about twice as long as ,yiele find covered approximately 
1.7 acres. ,A. fence was constructed of standard woven wire, 5 feeL 
high, fastened on the sides of the posts :facing into the conn.l, Over 
this wire waS stT('tclwcl I)-feet-\vicle poultry netting, extending 1 foot 
belo\\' the ground surface, The fenee was made dog- and coyote-proof 
on t-lw outside by an oypl'hanging projection cHITying three strands 
of barbed wi I'e, 

The landim,ide the corral ,yaS cle:m-tilled to eliminate an vegeta
tion and then plantell to young Siberian (Chinese) ellll trees spaced 
~ feet apart in rows 10 feet. npart, Experience had shown this species 
to be a :I'n:vo1'ite rabbit food, Matprials to be tested were painted on 
the trunks to a height of about 30 inches, The tests were conclucted 
beh\'een gl'O,ying seasons\yhich, in the climate of Cheyenne, gtwe a 
long period for exppl'in1C'lltafion. 'Vith the coming of wal'lll weat]ler 
tlle tests 'wre snspencled, as i('wHsimprnctical to control all growth 
of ,,,eeels alld g-rass during" ill(' p.To\l'ing season n,l1dl'nbbits ate such 
fomg-e ill pre-/,pl'('nce to t11p t]'(,(,8, 

In IH'plll1linary tl'ials rnbbit,s I,,-ere cang-ht: by V:Il'iOIiS l1Iethocls and 
put into the corral. After the first f('w y('ars the animals ,Yere (ll'iven 
into tlle corml by thr 1)(,I'S01I1)(>l of :l 'Civilian Conservation Corps 
camp, Gellt'l'ally by such :t drive about 100 rabbit,s wou lel be j 111

pOll11deel, This lHlIl1bpl' SOOIl would be I'pdnced by deaths clue to 
exbaustion or exC'itpmcnt of the cll'ivp, to injurips canSI'd by fright-elled 
)'abbits bumping into th(> 1'(>n('(', to viciolls .fighting am01lg themselves. 
or to natural ('nw~(>s, so that within a f('w ,,"eeks ollly about 40 would 
11(> rpmaillintl', .\1- b('s(', corl':tllrd wild I':lbbits have a high 1110l'tality 
lind th('I'P was a ('ontillual ['('duet-ioll of the Jllll1lbp], \l'it'hill th(' el1('lo
SIlI'(" 'Vh('n thp population d('cl i 11('(1 to l(>ss tllall 10 I'a bbits. anot'hpl' 
drive was made, 

, 

Thr cOJ'J'allecll'nbbits wel'e pl'Nlominantly white- and bln('k-htill'(1 


jackrabbits but o(,C'Hsionally a Je\l' eottollhtils were jnclutled, AftPl' 

the first shock 0-1' j 111 POUIICl'i Ilg was oWl'the ani mals se('l11pd content-. 

They ,,'ere not starved hut" nlways had available lmy, water, and hlock 

snlt. However, ('h(' tl'ees ",el'r the only su('crilt'nt fN'cl inside the ('01'

ral. H:1bbits uSlla.ll,\' sLad'('(l rating 'tll(' 1:t't'I'S the first night- nf(-(']' 
hE'ing imj)oullclPd, 'VithilJ it 1'('11' clays th('y hadced the I1nh'catp(l 
('0111:1'01 tn'('s nll(l (hosl' ('ont'l'd with til(' less ]'Plwlll'llt mat"prials, 

He('ol'cis \\'('1'(' takpil at illtl'I'vn]s to cll'iPl'lllill(, t-llP ()I'(lpl' oJ PJ'('i'l'J'

http:uSlla.ll
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('IICt' ill l'atin~, flll' t'xh'lli' of injuJ'y, and th!.' h'n~th of iini(' 111P lllail'
ria Is l'l'ta i ned their l'q)ellcllt properties, ,"hen suc('Pssi \'e J'l'Hdi ngs 
slH)\\'''c1 no ;;ig'nilic:1l1j' illert'nSp in (lamagp, thp I'xlwl'inH'J)1" wm; h'l'I11i· 
natl'd HIHl tile trees wcre p"llcll out. By rcplantillg' and by 1'('lwaled 
rabbit clI'in's it was possible to complete two 01' three ('xperimPllts 
from fall to spring;, Tbns, \yithin a i'ew yea],s a large lllll1lber of 
I11ftterj ills wel'e screened, 

III the earl,v years of thl' I'xpel'i Illl'nts no st'atist ica 1 tl'e:timent of 
data wns lWCeSSal'Y, ;,lost oi~ tl)(' mnJel'ials fnih-I! to giye Pl'o/('('tiol1 
and \I'Pl'e promptly cliscal'clN1. Latp1', IllntL'I'ials ~ho\\'in,!2' npJll'peiahlp 
1'epell('nc)T were ,!2'ivpn more cl'itieal conlpal'ison, For thpsp ('xI)(,l'i
ments the l'HlldolllizNl block design was PlllploYNl. tT::;llully (-iY(~ rcp· 
licntions \I'CI'C' lIscd and Pitch iTPainlC'nt was applil'<l to five trpps ill 
each l'Pplieaiion, D:dn wpn' hlkpil on tlll' indi\'iclual tTl'l~ bnsis, Ex
tent of <lHnla~e WHS jlldgpd by tl)(' <lnlollllt of /!llHwin/! within tlw 
It'eated nl'Pl1 of bn !'k, 

Tcuts With Rabbits in the Open-Materials on 

Carrot Pieces 


Tn later ,Yrfll'S it bpc'nnll' I1PCPSSlll',Y to (I('\'rlop somp othp1' pl'O('rc/llI'P 
for e\':Linating l.'('pelipllis, bl'l'anse ]ll'I'SOllllt'1 ntt-Ill' (,i\'iliHI1 ('OI1SPI'I'a
Lio1l ('orps \I'(,J'P 110 lOl1ger :lvn illlblp fol' I'abl,it· <l!'ivps, .\. sil1lpk 
nwtltod was del'ispd, ",ltpl'phy piece'S 01' eHI'l'oh, \\'PI'l' ('oatpcl witll nil' 
lllaiprials to bl' testpcl al1d pxpos('(l in places fl'pCjuPlltpd b~' rabbits, 
C:UTot·S arp l'plislip([ b\' I'llbbits ancl <ll'P ('Hh'll IIll1ell JllOJ'l' rNldily thall 
t1'P(,8, It ,,'ns ·I'Ullll<1. 'thl'1't'i'ore. that about as erit'ieal n tp:-;t· ('olild bp 
obtainpd \I,it'll eUl'l'ots in thp Otl(,11 a.s with tJ'pes and I':lbbits pn('losc(l 
in n eOITal, pro\'idpd that I'nbbits we!'(' plplIt'iful in i"lw tesi" HJ'PH and 
t'hal: t('sting was dOll(' at it 8Pn.:-;011 Iyhpll sllC'culent llel'bagr was deficient 
in tllelo('nlih', This Illptl}()(l elinlin:lt'ecl Hn\' lInl1ni'II!':!1 react'iolls I'P
sulLinl!' fJ'(lI11'('ollfinptrll'ni" of niP tpsi' allimalH, slieh as ('lwllge iJI 'food 
1)]'pfl'l'('ll('PS, Both j;lt'\;:l'ubbits alHl ('oHoninils WPI'P prpsPllt· ill tlw 
(-pst· arens, 

'I'll(' ('al'I'ots WPI'P cut illto C',vlilldl'i('nl pi('('Ps of i~ail'ly unifol'm size, 
Ii was found that tl1r pipct's sho1l1d be slllHll; OthPl'",isp, tlll' rabhits 
slltisfipd thpi!' appel'ites by pating only tlll' contTols and did not bot'hel' 
thl' (Trllted ('al'l'ots, 1 t· was Ip:ll'J)('(l, nlso, that' too Ill:lnv h'('atllll'nts 
should not 1w sP{: lip at· OIlP lOl'ution, liS i"l)(' rabbits wi their j'ill o·f 
('aITot·s by pat'i JIg t 11OS~' t I'PH ("pel wi t'h l('s8I'('IIPIIl'nt ma teJ'ials and left
those' tha t wou Id hn \'(, hN'n paten by ll1lll.!!:ril'l' I'n bbi ts, 

A stitl' wire :dlOlit 18 illchc's l<;n~ \\,jih a loop at one el1(1 ,yaS run 
till'Ollgh PHch piC'C'e of ('lll'l'fJt, so ('hat \\'11('11 the win' \\'as si"tlC'kinto 
the soil i"lw ('HI'J'ot· piPl'p Wtls abollt a foot fronl tlw ,!2'I'OIlIl(l. as sho\\'11 
in liguJ'c 1. This arJ'ang-cHlenl kept the ('alTots abO\,(, tlw snow and 
fa('iliiatpd lalJPlillg and l'pc'01'(l taking, The bc'st condit-ions f(w these 
('xpPI'illlvnt·s \\'Pre found to be :L light· snow COI'PI' on the gl'ollncl and 
fnii'ly lIlild winiPJ' 1('l\\l)(,I'ahll'~" ~lIbzpl'() wcathp)' (lanlngl'Cl the eaJ'
rots, apparently making tlwlll Ipss palatable and softening t1WIll so 
that tl1(',)' a 1'(' cli(Ji(,lIlt to ;'('('P Oil nlf' win's nJteJ' thawing, T!'e'HtJm'nts 
W('.!'\,' nl'J'lul~('(lillll \'alHIOIllized hlo('kdpsign, 

Ikfol'C' a)) ('xjlel'illll'lli' \\'a~ st't III' llili I'P:I.I'Pt! (,HI'I'ot~ W(,I'C ('.'.:]>osp(1 for 
fip\'l'I'all1ig'llt'1{ in (lifJ'el'('nt local'iol1s to (lptl'l'lllil1(, the' pla('('s fJ'('(PIPllt('tl 

• 
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"'IIii'm: I. ['iI"'"'' Ill' "llITnl" 1'"all'll \\'ith llulll'I'j"l, III lil' tl','lt'd fill' I'''"PUPIII',\' III 

rallhil,., 

11\' mlllJit" alld to !!:l'l titl' anilll:!l" <I('('II,.tOIlIPd to patin!!: C:I1'I'ole<. Till' 
lrplil'atioll,. of titl' ('xpl'I'iItH'lI[ WI'I'(' tlll'lI I()('a(l'd a('('(~rdillg1y, ['''11
ally all l'Xpl'riIlIPllt \\,:1,. ('Olllp1I'tl'd ill I",.." lltall H \\"('1'1;:, IJata \\'I'I'P 
tnk(,ll :I" dp"('I'ilJ~'d fOl' till' [I'I'P", Fi!!:liI'I'" /'01' Iltl' l'XII'llt or ('aliltg 

(fig,::!) W('I"(' nrlJitl',u'ily p"tn!Jli,.IIl'd :lIlt! ,,('ol'l'd n" follo\\'",: 

1. .\0/ paipll. 


::!, 0111' hitl', n:-; though "alii pI illg' to ll'-'( palatahility. 

;1. .\I,OI'l' lliall (lIll' Ili I (' IJIlt II"" [Ii,tll h:!1 r PH (I'll. 

+.•\[on' thall lial r l';t((,1l1111[ nol lo(alh' ,'OII,.lIllll'd. 

d. Tot a lIy l'OIJ,.IIIIIl', I. ' 

. 

, ".<,..~,f
, ' ~ 
'I 

I.'/(.l't:~. :!.' E~.;tI'1l1 oj' ""till,!!; by l':lhl,it:< 011 pit"'I''' 01' ('III'1'oIS 1'1"1\'("<1 \"illl "iltl'n'111 
11I:111'1'illl,;, 1"1'0111 Il'f't 10 l'i;,!1l1 Ih",\' 1'''IJI'P''''III: ,\, XIII ('Hll'II, I:!I IJIH'IIiII', .:;, 
JlII"'(, 111:111 (JII(' hil .. hilt II'"'' 111:111 lIall' l'atl'II, ,1/ 11101'(' IIInli IIHII' pal"11 hill lIul 
IOl:llly ('''II~IIIII('d, Hlld ,:;J (olnlly l'IJII"lIl1l(',L 

I 
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Phytotoxicity Tests 
Mah'l'i,t1:-; (,()Il~i<1('l'(,tl qllP,;tiol1alll(' 1'01' Hpplie;ltion to planls and nIl • 

sho",i nl-( sign i Iku Ilt 1"Ppl'lIl'llt pl'O(ll'lt ie;; \\'('1'(' t('sll'c1 for toxicity hy 
npplj'illg tltl'lll to l:'tl'IllS HI1(lll'an's of YCIIIIlI-( pl:1I1ts ill till' !!I'l'l'lIIl011l:iC', 
At (il's[ "Ollll!!.' Sllllllo\\"l'l' ;;el.'dlil1!!.'s WPI'P lI"pd, bllt latel' tUlllato seed
Jill!!.'S W(>l:t' ;;(";"litlltl'd bl.'t':tusl' thl~ tOlllato is !!.'PIll'I'alh· 0101'(' sl'nsitiYe to 
ehc,ni('uls, j .. llY injuriolls tpllcil'n('ips \\'(,I'P quickl)' <lPP;lI'('1l1' in 1"(>
c111(,('c1 !!.To""th, StPlll t'oll"tl'idion;; 01' s,,"pl Ii Il!!.'S, Ip;;ious, I('H I' withp]'in!!.' 
and dropping, dis('oloratioll of ti"slI(' b(,llPnt11 tIll' ll'l'atnH'llt, o!' dPllth (l'l' 
the plants, This (p;;t \Yas pprllHjlS 1110]'(' riWll'ollS than I\";lS 11(>('PSS:lI')" 
fo!' llIatC'l'ials that w('rp to 1)(, ll:'l'd Oll clO.l'lll:llll tl'(,(,S and ;;lll'lIbs: Itu\\"
(,Y(,I', rt'jlpl Ic>lIb ",il It no l plIdl'lH'Y I () phyiotox/ei ty \\'PI'P IH'pdl'd 1'01' :::,1 f(> 

nppJi{'ntioll In all kind,. of plnnt,. :It :Illy ....pasOll of IIIp ,\'pal', 

MATERIALS USED IN REPELLENT TESTS 
DUl"in,!! IlIOl"P titall two d('('allt>:; or l'x}H'I'illlt'lItill,!!:l gl'l'Ht 1l!;lllY llHtit'

rials and lllix[ (!l'P;; in di Il't'!'{'lll eOIH'Pllt I'n lion:; \,'PI'l' (t';;(('<1 fOl' 1>1'0
{('(,tin!!.' tl"PPS f!'Olll !'al,bils, Poisol1:" as "ll<'it \\'P1'(' l'xclud('d f!'oJll tltl' 
hl'!!illl(ill,!!.', Pill'II,\' }l{'(';lll::'t' or <lnll!!.'p[' to li"psioek 1111! Ino:'t!y j)(lt';W:::l' 

IHJi;';oIJ npplipd I() [I'Pl':-; (';(11 t!p:-;lI'O,\' l'nhhi!;.; ollly nt'lpI' tlu'), llUvl' e;t{'('ll 

ll(('(l'PP:--HI!(l. of ('Oll!',.(', IlIP illlPlIt \\it..; I() PI'P\"Pll{ :-;u<'11 (lalllagp, 

Oily Substances 
D(:spitp 1'['1'1111('111 1'l'JHl!'t~ oj' (iallingl' 10 plallt" fl'ol1l oily ;;1111;:1 n11<'l'S, 

iIlYl':,,(i!!HtO!':-; ('Olll illlll'd 10 1'l'('O!lllllt'lld {]1l'1I1 ill l'alJIJit 1'('lwllt'lIt", 
Thl'('(' oi \;.; ad \'()('atl'd fO! t hi:-- PI( "IHN' d IIL'i llg tlll' p,lI'ly rll i!'t II's \\,('I'P 

IlllJl'ieatil!g oil ((if!). 1i1J:-\>p(1 oil (.N,', 'J,J, 'J,J, rjo), alld fbh oil (fif/), 
'IY\!('1! t('..;tt't! fot' tuxil'ity to ,\'Ollll!!.' tOlllnlo phlllts. all thJ'PP oils p1'O
dlH'l'cl illju!',\', 'fill' h'i\yp:-; \\'i1/l'<1 sllol'(I," nftl'l' (l'patlllPllt aile! \nIp]' 
.wllmwd amI (li('(l. ~tl'JJJ" nl~(] \\'PJ'l'illjm'l,d , although the tliltCl'cnt 
oil:"' did llot PJ'Odlll'P IIH' ":l1l1U l'1l'p('{:;. 

('01H){'O ~1I(Jt()r Oil ~l1, ~Il, ,t Ill\wicutillg- oil, was ll':lst injl1riolls to 
"l('lll~, ft killl'd IllO,,( or r1lP tl'i[,hOlllP:-> and paJ't of tltt' l'pic/I'I'lll:d ('('II;;, 
'I'hp1'(> Wtls it lwlicpnbh' iJH'l'l'a~l' illthp dinlllt'tl'l' of "tl'lll;; \H'll(';llII tlIP 
tl'PHIIIIl'llt, l'pslIltill.!!.' !'l'OIH HII il!l'J'P;tH' ill !Ill' IWllt/WI' of ('orlicHI jJill'PIl

d\)'lllll ('pll;;, Hoikd lill"!'l'll oil Ill'odu{'pd \J!'I)\\'l1 di,,('o\()l'at ion lllHl 
('iUIS!'(! a :;lig-1I1 ('()II:-;!I'i('lioll Ill' till' ll'l'att'd p:\J't. .\11 [I,idIOHll'S \\'('I'P 

killpll n;:, \\,\')'1' HID;';\ 0 r !Ill' l'pidpl'lllH I t'l,II;:" TIll' 11IHh'l'!)'i Il.!!,' l'OI'lil'l\1 
)l:tI'Pllt'hyuIa ('('11:- j'('slJulIdl't[ by di"jdil1!! SP\'p!'altillll';; a" tll(lll!!lt :::tilll
l"al('<1 by t111' injul',\' to 11ll' ppidpI'lll:tl ('1'11:4, Fi"l! oil }ll'odlll'PIl injul',\' 
:,il!liIHI' to that ('Hl1"pd by Jiw-ppc] oil bm ItJOI'P :->(,\'l'I'p, 'I'll(' ppi<il'I'lllal 
111,\'('1' Wl\::: ('omph·[('])' Idll!'!1 allll (he inj Ill',\' ('xl ('IHIt'!i Ih l'OII!!h t IH' 
('OJ't('X ill plan';; HII(l into till' ":lsl'lllal' I 1:-;,. Ill', I nll'I'j'Pl'PllCI' wi(h III\' 
c'ollll11l'tiIlg :-y:--tl'1I1 wa" illdit-alt'd hy It It'lH\t'\Il'y to pnt Ollt :H'I'jall'ool:-
nbm'(' tllP tl'pnt('d hand. 

('()Il~idN'ill,!!.' (Il(' 1'(,"lIit-: of this tl's{,{h(' ill.i \1 I'Y to S\l1\f!O\\,PI' :::l'l'llIill~-: 
('HII:::('d h,\' oil" ill t>:Il'liPI' IriHk HlId thl' fl'l'I)IIl'1l11'pfl'l'PIH'PS .ill Ji!PI'atlll'(' 

v(L',. f(J. J?', ,)'.'1, ~(J. "I , ~fI, ,:,J. m. (if, r;.J, (j8, i.i. [1/) to dalllngt\ rl'OlIl I 
appli!'UI iOJl:-- ('Olltaillill)! !.!TI'II'-P,., oils. Uti'S, and OlWllIil' :::()I\'llllt~, till' 
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REPELLENTS TO PROTECT TREES A:..~D SI1.RUBS FROM RABBITS 

authors finally decided to discontinue the uSe of all such materials 
ill rabbit repellents. 

Carriers and Sticlcers 
1tfany materinls tried as l'epellcnt;.; w(>t'e ('oll('cntmted solutions or 

were in crystal] ine or po,ydel' forlll, rcqui ri ng SOI11(' ki nc1 of vehicle 
with which they could be mixed berore they could be painted 01' 

sprayed 011 tl'ees. It wns fountl: nlso, thnt some l'Ppellel1t materials 
did not remain on the trees long enough to pl'o\'id(' 111 uell protection, 
being washed away by rain OJ' meltillg snow, blowil off b," wind, 01' 

abraded from the tl'l'es by blowing: sand. The nel'c1 for eHniel's and 
stickers bec'ame Hc'utt' aTtpl' oils ,1}l(l tal'S we 1'(' ('lil1linntC'l1 :fl'oll1 all 
fOl'mulas. EWlltualh" it bp{'HIllP p"iclpnt' that fill(ting' suitablp eHl'L'iers 
a nd sti('kl~rS -j:Ol' l'l'l)('ih~lll 111<\ tl'l'i Hb wn~ n" i III POl'j a ;It as Ii nding suit 
able repellents, 

Yariow; ",aXe". gUill=', resins, nnd tl)('il' pn11l1"ions \\"PI'e tried; also 
glycerol, bentonite, dlatomaceouR t'lll'th, silka W'ls, l'ubbp1' latex, and 
different kinds of glues and pnstes, :Finnlly the seal'ch led to \nIter 
emulsions of asphalt. .Ai: fil'st till'se ellllilsions ,yere made in the labom
tory by variouR metllOds but btel' ('olll11)l'I'('ial pl'ep:u'atiol1s 'were used, 

, 
Asphalt emulsions ha YP I1HUlY adnll1tag'ps. TlIp,,' are ehea p, readily 

obtainable fl'Om dPalpl'!' ill bllildprs' :-\Ipplil's 01' peU'OIl'11Il1 byprod\lC'ts. 
are generally nOlltoxie to p!ams.t'ol'lll tOllgh. long-lastillg ('ol1tings, 
(':lll he I"hilllH'd ,,-itb \\':\iPI' to nil\" t\p:-;il'pd ('on:-<i:-;tl'IH'\'. and al'(' f"iIPlll
!-ieh-es somewhat J'l'P('llt'llt to mbbits, ' 

Asphalt emubiions. l\OWt"-('I'. art' not i<it'al \"ph;e](';; :1'01' repellents. 
Fifty-Iive brands of ('oI1lI1lPl'('ial asphalt Pllluh,:jons were tested for 
miscibiliry with repellent matt'l'ials. It was fOllnd that all of them 
were made with alkaline ell\u]siliel's and tht'l'efol.'c ha(1 ll. j1l'onoullcNl 
allmline rea('tiOll. _\li-hollgh tllp,v mix('d. ],p:ulily with alkaline repel
lents, the addition of any slIh"tnllc<' that lO\\'PI'p(1 til(' pH to the acid 
side broke the emulsion_ Tlwl't'!'o\'e. lwfol'P twill!! lllix(ld with acid 
repellents these l'lllltlsioll:-; 11,1(1 to 1)(' "t':~bilizpd, TlIi~" was nl'('ol1lplishecl 
by .addillg to t1H',l'llllll:-jol\ ('al'bo"'ax (n poIYl'th,rlplll'-gl,n'ol pn'pa
,'ntlOl1) 01' OIlP () [ (11(' n'l'PlItl,\- dpyp10]ll·d h(JlI~('I\()ld detl'l'gPllts sHch 
as })l'£;'ft. Slid'. TI'l'I1(1. \.('1. alld otllPl'!', 

Each of -+ llOlIf"oxil' J'('pt'llplIf 1I1HIPl'iab W:ll-' mixl'{l with each of the 
55 commel.'cial asphalt ('II 1 lli:-iollS. Tht, I'('sulting I'elwll(lnt. mixtures 
were tested for toxi!'ity to ,rOIlIl,U' tOlllnto plnnts, 'Of tlIt' pl'epnl'ationc;, 
43 pl'oducedllO illjlll'Y, nil illdicatioll that Illost ('()llllll(~1'('ial asphalt 
emulsions are elltil'ply snJ(' 'fOl' USt' Oil plallts: 12. of Hl('1ll cansed slight 
injury to youn,!!: tOlllllio foliage,l:-'lIdl slight toxicity pl'obably \\,0111d 
not be significallt if tlIp:-;l' I'PpplJl'llt pn'pal'nJions ,,'('l'l' IIspd 011 dOl'lIlant 
trees alld s11 l'ubs, Ilo\\"p"l'I', Iwfol'l' all,\' a"plIa It Plllltlsioll not known 
~o be s,d'e is apfllil'd l'xt(·II,.;jn'iy to gl'OWillP' plallt!'. it "lIolild be tested 
for toxi('ii'r Oil n :-:11111 II ::t'n]P, 

I' 

Ol'dinal:.\" aspll;llt-('ontnilling 1'(,]>pll('nl"s al'l', of' (,Oll."St', bla('k. This 


~olol' is 110t objpdiollnblp ill WiJHlbl'pnkl-', woodlots. ()I'l'lwl'Cls, 01' plant

lngs fol' erosion cOlltl'ol 01' ,!!"illlH' l'O\'(II\ but it is oiJjPl'iiollnlJl<.' Oil ()I'Il:l 


mental plants and Oil 1lIIl'''PI'\, Sff)('k to be 0.11'('1'('(\ for sale, Gl'('t'll 
asphalt emulsions arc on t'hl' '1)I:II'kl'[ Hlld wOllld 1)(' pl'('ft-l'uble ,\-hel'
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ever the black color is undesirable. However, they are more expen..: 
sive than the ordinary black product. Experiments haye proved that< 
repellent mixtures prepared with green asphalt emulsion are less 
repellent than those prepared with black emulsions. Therefore,when •green asphalt emulsion is used as a carrier, the amount of repel1ent 
should be increased to about twice that recommended for use with 
black emulsions. 

Fear hm:; been expressed that dark coatings formed by asphalt mix
hU'es might absorb 1110rc of tl1e sun ~s heat and thereby increase winter 
sUl1scald on trees. In treating tllOusands of windi))"eak and orc1mrcl 

. ' t.rees with these preparnJions d lll'ing the last 18 yeal's, no such injury 
has been obsel'ved. Any tendency toward inereased sUl1scald, how
ever, could be reduced by covering the asphalt eoatings on the south 
and soutln\'est siclt's with a reflecting paint made by mixing aluminum 
powder 'with 'wntel' emulsions of '~inyl resin Ol' acrylic resin. 

During recent yenrs den'!lopmellt of wah'1' emulsions of synthetic 
plastics has pL'ovi(kd additional nOll phytotoxic CHl'riers and stickers 
for rabbit repell{·nts. 'Yf'lch (8,') repoJ'tecl -fa\'ornble results from 
the nsc of elllulsions of pol)'etllyit'llt' polyslllfi<1e, IIycar latex, and 
..:\.roclo1's ns tldhesivt's i!Ol' r,lbbit and deer l"epellents. Asph:tlt emul
sions, however, nre cheapl'l' a lHl !lUi,\' fOl'lll more permanent coatings. 
The chief ac]n1l1tnge of the lH'W rt'pelll'ill c1lr1'iers seems to be their 
development of thin, 110urly trallspal"ellt films on plant surfaces. Such 
films do not detract from the :lplll'n mllce of plants and can be llsed 
on growing plants withont appreciably l"educing the sunlight reaching 
the foliage. Being almost compktely tram,pal'ent, such coati11gs ,
should not eneOlll'nge '\\'inter sllns("tld through increased absorption 
of the sun's ]Wflt. X either shou hl O]('y p1'0(111('p inj llry such as ~iather, 
Gensch, and Barton Ui.n considered as probably caused from ex
cessive heat absorption by (iul'k-C'oiol'ed spl'uys on young pine needles. 

Emulsions of s),nl'ilptic plastics that proved suihlble as carriers and 
stickers for l'l'pe]lPnt materials in tll",,(' expel'il1lpnts were vinyl resin 
and Hel'yiic resin. 

Repellent Materials Screened 

As had been inclieniccl in the literature, llIost material!'; applied to 
trees ex('rtec1 at lenst a slightly deterl'cnt cfred on rabbits. Fllfor
tunal'cly, slight: repellency'is of little practicnl importance in pro
tedillg ITees 'fI'OIlI these pt'si~. HO\\'('\'PI',:I fe,,' materials proved 
to be att:.l'ae/'rlnls, c. g., aluminum paint, glul" and emulsions of paraflin, 
for t:l'('es trenicd with !';1I('11 I1lntel'iais \\'Cl'(, caten in preference to 
ulltreated trees. Jnelllsion of an afh'(leinlli' in a mixture tended to 
redllC'c I'he efl'('('{iv(,lI('s:-; of l'epcllent ingl'ecli(·nis. 

The principal malpri:ils festpd, l11('il' ntting ns l'cpellents, and their 
tendcncy tOW:Ird phytotoxicity arc given in the appendix (see p. 26). 
His impl·aetic.tl 10 ilwiucle the dahl. fl'Olll all the ll1:dl'l."ials tested over 
the 22-yt>lU' pel'iod. Taule 1 shows rpsul!s of :1 typical experiment 

1 ('0111 11Il'I'l'in I nhul1illlllll pnillts hn\'ill~ nlllyl H('(>tntC' 01' (\I'yill~ OilH as carriers I. 
nrc toxic- to pl:IIIIS amI nltrnetiyc to rabbits. Such ]1nints nre not recoIllmended 
'for use 011 (:1'(>('1:;. 
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·~~'\ii~itlll.:'!br':ra:U,,e"'d' fabbits in. the e~r1y years of the investignti~il&, tlie 
:ti!'eaitmei11t~ being applied to young elm trees. There were: five treat

five l'eplicntions, each tl-entment being applied to five trees 
" tion. Trees were scored on a scnIe of 1 tq, 5, a score 

" " ',' no injury nlld R score of 5 representing f3el'ious injury 
.~tJ'(ficient ,to cause the death of the tree or its killing back to the gl'ound. 

1.-DegJ·ee of dmnage 1 on sire dates by c01'ralled mooits to 
ymmg elm treeoS tl'eatecl1/Jith dijf-el'(,l1t 1'('j)('llellt8 

'Ingredients and treatment number \ .Tan. ( .Jan. \ ,Jan. \ Feb. ,leeb. IFeb.,I U I 20 i 27 :,~ 10 i 17 

J,Coppersoap,£shoiI,reSiJl________ !~~:-t~~;_' 2. 5~'. 2. 6;- 2.751-;;0-1 
2,SulfonatedlinseedoiL ___________ 1.02 i ..1..72! ..l.Og! 5.00 5.00. 5.00 
3,Sulfonal (commercial repellent)____ 1. 28 2 ... 13 : 3. ,52 j 3. 70 3. 85 [ 4. 04t 

-l,R~~ia~i~~~~~_~~l_~~_e!~s~~l~~_~o_r~ 1.15 \ 1.62 :: 3.31 3. -to , 3.63 \ 3.77 
5, Control (untereated) ______ .. _.. _.. __ ! +. 88 , -I. \)..1 I .J. 97 .'5. 00 ; 5. 00 I , 5. 00 

I ' l 

1 Differences required for signifieanee: 1 percent leveL w__ w ____ .. __ .. w_______ ___ __ ________ O. 2-1 
5 percent len:!l.. ___________ .. _____ .. ______ " _____ ___ _ _ ___ _ _ _ _ _ __ . 18 

.' 

It is evident that treatment Xo. 1 had the best Jastin!! ctuality, while 


treatment No.2 soon lost its I'r:pellency. Treatmcnts Nos_ 1, 3, 

and4 were not significantly different in eJI'eetivene5s at the first weekly 

reading, but after 3 weeks Xo. 1 wns definitely $uperior to the OdIN' 

treatments. All these matel'ials h:l\-e since been supcl'secled by better 

repel1epts or ones less toxic to plants. These results are presented 
merely to illustrate the wfly ill which tile \'arions materials were com
pnrecl and evaluated. In latel' yea 1'5 si rn iliar proee<1ures were fol\O\yecl 
with dahl, obtn:ined from lI1nterials applied 1"0 C:1l'l'ots. 

Considerable eneoura!!ement was !!i \'('Il t'lll' project ill 1VaG, when t:11e 
DuPont chemieal COl\lpany furnished ::OI1lP ol'!!anic suiful' eompounds 
for trinl. Al11on~ them wpre preparations ('ollt-aininp: HO percent of 
tetramethylthillram disulfide in powder 1'01'111 and 50 per'('ent of tetra,
ethylth.uram rnonosll1Hdeill liqnid sllspellsion. Bol"h proved to have 
pronounced rabbit repellent qualities. Fol' spvel'lll years aftcr their 
t'epellency was dis('oYel'('(l thpl"(' was no ('omlllel'('ial soul'ce of these 
two compounds. COnS('qlH'IIt1y tll('l'p wns no way to dptennine whether 
they would be practical I'm: liSP as I'ahbit repellents. Later,:l prep
:~mtion containing flO pel'N'nt o'r tetl'al1)('tl1ylJl1iIlI'Hl11 c1isnlficle was put 
on t11e m:lrket as a flln!!ici(le under t1)(' lI:lme of Al'nsan.. At present 
there nrc two additional preparations sold 1111<1('1' the names of A1'as:m 
SF-X Hnd Tel'sall Til. PH('iI contaillillg 7:'1 PI'I'('('lIt of t('t1'allwl:h",l
thimilll1 dislilfide. Theil' prices make thC'se products practical for use 
in protecting pl:ll1tations of tl'CPS amI shrllbs 1'1'0111 I·nbhits. Tetra
ethylthinram mOllosulfideis 110t yet in commercial prodnctiol1. 

in an expel'imPllt in which sOllie of the repellent Jll:d:PI'ials wel'e 
COlnpnl'ed by applying tlH'm to carrot pierC's :Inti exposing them in 
pJac~$ frequented by rubbits, the following (kgL'e~s of dilmage were 
obtillned: 



DEPT. 


·.1 . 
C JJegree.o!

Ingretliehts and' 
C 

treatment number: !lall1age1 
1, Copper c:Ll'bollntp., COPllel' sulfate, dr;\' lime·sulfur, synthetiC i.'esin, 

and ethylef\e dichloride, Formulll 9611 UIO) -------______--::.~-.1) 4.,5 

2, R::iJisf!~~l;)l~-~~~~~~~i~:~-~~~~~~_~~~~~~~~~~_I~~~~~~~l~~_~~:~~~~ 4.6' 
3, Ai"llhnlt emulsion, \\'00£1 alcohol. ('oppel' e:ll'hOllat(' I,n----------~ 4,0 
4, Asplllllt emulsion, cliatolllll(,potls earth, lime-sulfur (2)._____________ 2.0 
5, Rpsin Ilnd eth~'l alcohol (81') ____________________________________ 5.0' 
6, XicofulIll', 1 part; asphalt- l'lIlulsioll, 10 plll't;'___________________ 1.0 
7, Tetraethylthiuram monosulfide, 1 part: nsphnlt emulsion, 10 1IIlrts__ . 1,5 

.8, Tl'tl'amethylthiu1'H1il disulthll', 1 lllll't: nsphalt Plllllb;ion, 10 PIU'ti"___ 2,0'
9, Control (untrpatcd carrot piN'es) __________ •._____________________ 5,0 


Different'e I'cqlliJ'pd 1'01' si,rniti!'anc-c: 

(i perc-pnt IPH'L________.___________________________________________ 1,84 
1 pel'('('[H Jen'L _________ .._______________________________________ 2.50 

'Mean of fonr repIiC'n tiOIlS, 

'Treatments Kos. 1, :2, ;). and:) "'el'E' not signifieantiy better tllRn No. 

9, the untl'eated l'ontl'ol. \"hiJe treatments Xo~. -1-, 6, 'I, and 8 were not 

enten by mhbits to a sigllilil'!lnt I'xt!;'Ilt. Toxicity tests showed that 

treatments Kos, 1,:2. and,~ eallsed injury to tomato plants, .As ""ill be 

seen from this expel'inlent, as \\'('11 ,)S fl'om the eyalnation of materials 

in the apPPI1<lix. most ])1'C'pa rat"ions \\'el'E' de(kiellt in some respects as 

rabbit I'Ppellents. 

OUTSTANDING REPELLENT MATERIALS 
AftPl' the tpst,,; hnd eliminafPl1 all pl'pparation:' that showed little 

01' 110 I'epelleney and tllOsP thai' JlI'O\'P([ toxie to plants, there relnained 
on1}' fou r ou tstan<li ng I'PI)(' IIpn t· muteri a 1s. The," \\'('I'e the pl'epal':l tiolls 
of tetl'fllnethylthiuJ'aJll (li:'lIlfidp and tp(I'ul'tln'lt1tilll'am l11onosulfic1e 
and two ('olllllwl'eial ni('otilH' illspctici(it's-Xll'oflll11e containing 40 
pel'cent of nicotine in solntioll. and Blat'k TA'af ·W containing ~O per
('ent of lIicotine in tllp for III of H ni{'otilH' Rulfa(-t' ;;ollltioll. Ea('h of 
thesp 1'0111' Ill,ttel'ial:; \\'Il!'n mixed ill tlw propPl' pl'opOl'liolls Wit11 II suit 
able carl'if'I' sf'emp([ to 111('Pt mo:;( of the J'ecfllil'pments of a satisfactory 
l'abbit l'rpellC'nt. XiC'O/'lII1H'. tptl'lll11eth,df'iliul'alll disulfide. alld tetl'H
pt11,\'lth i urnm mono:-iltllidp Illixl'd I'(>adi Iy wi th emulsions of asphalt and 
synthetiC' p1astic:-l.Howl'\-er. nicotine slIlt'atp. being acid, booke the 

,

emulsions of asphalt. H \\'<1:: found tllnt thi:: ([illieulty conlcl J)(' pl'e
, 

,'pntt'd by adrlinf.! to till' nsph,t1t l'l11ulsion a :'talJilizl'I' suth as ('lIl'bo
wax OJ' Ollt' of tilt' hOl1:::;ehol<1 <1C'tl'J'W'llt:l, Stabilizel's were not needed 
when nicotillP :-'llifatp 1\';\,.; llIix!'d \\'it'll s,\'llthpt-i!' plastie Pl11l1lsions. 

Preparations Containing Nicotine 

As thC' l'f'pl'll('nt adioll of H nil'olilH' pl'ppal'ati()1l !lepPIHls lIpon tl1e 
amoLlnt of nicotinC' ill the appli('atioll. it was dp:-;il'('(l to determine the 
Joss of nicoti ne dUl'illg III ixi Ilg Hnd. II ppl icatiOI1 and ,tftel' the treat
ments had aged, ~[jxtlll'l''' of Xi('ofull1C' nlJ(l of nicotine slIlfate wet'e 
prepared with knowl1 nllioullts of Ni('otinC' in asphalt emulsion with 
and without a sta hi1 izPl'. '1'11('se pn'pat'atjolls \\'P1'e spread on sticks aJld 
exposl~d in thl> In bOl'H tOI'Y, :-ltlLllple;; lI'el'e Hlutiyz('d fol' nicotine im
mediately aftel' appli('atioJl and at illtel'y,)ls thereafter. As nicotine. 
volatilizes reac1i.1y in alkaline solution the pH of each mixture ,vas 

I 
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d~termill('d and tllC vtilnc illclllrlecl in tllt' table. l1t'snlts of these 
• mYldyses nre showli ill taLk~ 2. 

TABLE 2.-Becovery of lIi('(}tine from mi,rtw'es l)1'ep(()'edwith !.'1wwn 
amollnt8 0" l1icoti71cin asphalt cJlluhion 

?\ieo( illc rCCO\'ercr! on

;-------'""'----- 1\fix! ure pH 	 , 
f .Jan. ,Jan. r"ob. 1 Apr. 

,___L;') 1__26__16__~_ 

Per- Per- Per- Per
Asphalt emulsion ancl \\'at('1' pills- I 

1 rent cent cent cent?\icofllI11C ______ •. ..,. _________ _ D.4. I 78.3 72. 9 64.4 57.6?\icofumc, C'arbowax, aeir!2 __ . __ • ______ _ 6. !) I 97.3 86. 5 83. 8 73. 0 
Nieotinc sulfate pl\lf 

C'arbowax_____ . 5.7 1100 0 88.9 77. 8 74. 1.D!'efL ... _.,-,. , 6. 8 , 03.4 67. 2 67.2 65, 6 
Trend. _. _. 6.8 i !l6. 7 95.1 95.1 86, !l 
Smf."", .. 	 7. 6 ! 06.7 68.8 68. 8 65, 6
yeL .... . 	 6.8 82.0 73. 8 ! 78.7 65.6
Fall.. _.... 	 7.., i !l5. 1 62.3 55.7 47, 5 
Gh('('I'. . 	 .. _. 7.., 

I H1. 8 G5.6 G3. !l 5D,O
1\lix!u!'('s abo\'!' II Il 7,0 (:t\'{'IWW or ., ":tlll 

plcsL. _. _.
..• 	 no. 5 67.., 6J. ;I 57, 4 
jVlixtu!'es h('low pH 7.0 (aw'mg<> of ij ~alll" 


pl('s)._._ • __ ....... . 

~ - .......... !l3. !l 83. 3 73, 0 


1 Hampl('(l inlll1('diately aft('!' being mixed mul appJipd, 
~ i\fotaphosphoric acid aclcl<>cl to lower pH (0 a('icl ~ide. 

Each of the mixtm'cs initially ('ontaiIH,(I appl'oximnh.'ly 1 part of 
nieDtine allmloi<1 to 25 parts of other illgl'(,tli('nts,F'or pUl'pose" of 
('alcu1atiol1 the. quantify o·f llicotillC in ('adl mix(III'e was ('onsid(,I'ed as 
100 pel'cen t. .A s will be seen fronl the pel'l:entages l'eco\'(,I'ecl iIIIme
diately afh~l' application (.fan, 5), .IllOst mixtllrt's lost appreciable 
ni('otine dm'.ing mixing and application, .All tlpplieatiolls showed :t. 
I'NIII(,('ioll ill lli('{)tilll' on aging, .\ Ika lillP lllixtlll'PS p.·(,ll('rally los( nieo
tin(' mOl'e rapidly and in g)'calt't' nmol1l1is than did :1eic1 1}I'('PILl'ati0I1S, 
OWI'I1 p(,I'iod of about:~ months the Joss in nllmline mixtures rllllg('d 
hOlll alA, ('0 .52,:3 percent as cOl1lpar('cl wilh 18,1 to :3,1.~~ percent in aciel 
III ixtllrl's, 

Jtis (',"i(/(lnt. ho\\'('v('l', thlt!· IIwitind of detel'g('nt uSNl to stabiliz(' 
Ole asphalt l'lHllision 11l:1,r inflllC'IH'C the loss of l\ieotinc l'('!!lu'cllPss of 
th(' pH of (he l1lixtun~, For eXllmple, with nicotine sllifate, Trend 
pl'o(lutNl a mixillrl' having :t pH of 6,8 which, ovet' a period of about 

t 

:3 months, lost only 1:3.1 percent of its n1eofine. VC'I also !.!ltve a mix
f:lll'coi: pH G,8, but (hi:.; pl'('pal'atiolJ lost ;).:JA pel'('ent of itg nieot-illC' in 
the Sil.me period, .\,g-ain, two detergents Surf and Vel pl'Ocluced mix
t\lI'('s ench of whi('/l lo'it actA percent of l"heil' nicotinC', HO\\'l'vel'. (·he. 
mixture made Winl SUl'f had n pH o·f 7,6, ,,,hill.' the one lllac1r w.it:h 
Vel had. It pH of' G,H. All tlw hOllsehold d('I"(,I'gentl'( t~'st"d st:\hiliz(~d 
the emulsioliS sa!'j",fnl'lol'ily, bul (hl' ('Ireel' on Iht' rel(,llt-ion of nieo('ine 
jlItlw mixhll'e ntl'iNl with'lll(' (]C'i.(,I'gT'nllls('d, 

Both of til(' COil lI1H'I"ci ni nit'otill(' i))'('pul'uliolls found ("() bp efrl'diy(' 
l'abbih'cppllents cont:tinl'(140 (><'I'{'(,I1(' of nieotil1('in soillti()ll, Hl'lwa/:rd 
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test's with (1i (I'C'rpnt C'onC'('nh'nf'iollH S1H)\\'('d I'hnt 1 pad: o'f: nicotine prep
arati.on ('0 IO pal'!::; oi' asphnlt (>l1lnlsioll-\ntl('1' mixflll'l' nlftde a satis
factory 1'(']>('l1l'IIL III this propoI,tion ('hl' lllixlul'l' contained ;~,G:3 ~)e\'
cent of nil'otille, thC' actin' ill~l'('dip11L Hl'pplh'IlC'), (/('cl'l':tscd l'llpidly 
as HlC C'olleenfnttion \Yas ImH'I'('d helmy this p(,l'C'('ntage, The pro
portion of \\":It(,I' n'C[llil'C'l1 with nil' n;·qrlwlt l'11l111siOIl to givr the desire(1 
consist-PIlC'.\' ,,-ill yal',\' with tlw <lill'l'I'''nt l)J':m<ls of nsphalt emulsion, 
\,Yhen XiC'of·'.lllP is lIsr(l nc: tlll' SOlll'(,(, of ni('oiillP \\'i(holl{ Hcidification. 
about:2· ]lal't~ of thp ('ol1111H'winl Pl't'p:lntlioll !OhOllld be ll!Ot'(1 to 1() p:ll'f's 
of the asphalt e!llll bioll-wa(Pl' lllixtJn'l" i:f :~ IOIlg:-lastin~I'l'l)(ll1ellt is 
desired, 

,.\.s lW(',-iollsly m('n(iolle<l. \\"11rl'p ni('olilll' c:nlfa{'l' if; 11sC'd \\'itll aspha1t
1'111111c:ioll it: is ilL'('L':':::H]'\' to <1,1.1 n stnlliliz('1' to Illnin{aill nIP C'lllllision, 
rt was fOlllHI that 1 p:lit of Itoll"pltold d('{pr!!:PIlI to 10 PHI'is of asphalt 
Pl1lltlsioll gnn' :-n(i:-!'a('loI'Y I'l':-ult", ",1\('11 10 parts of this Illixtnl'p was 
C'olllhilH'cl witlt I p:ll't of !li('of ill!' ~lllfai'l' (pl'oportiolls hy wl'ight'), 
It i;; bplipn'd Iltnt tlw illPlrp<'!i\'p l'l'SIJitS oIJI;lil1pdln- (';ll'lliIll'lI and 
IIaYJlp (Un with 1 IWI'( of flIP llir'otillP slll f:llp pl'l'p:lr'atiol1 to til pal'ts 
of asphnlt PlIlIIlc:ioll \\'('n' dill' [0 nil' lo\\' ('ollt'PIl1:ratioll of ni('otilll' in 
tl1(' l1lix[l1l'(' and ttlS() to thl' f:1<'i lhnt IlO s[allilizPI' was plllplnyl'll. 
\Yithont n :--lahili;wl' tllP asphalt ('PlllI" to c:pparatC' frolll HlP watl'r 
soll1tiOlI of II i('oti Ill' ;--Itlfall', Hlld IhllS fl'l'l'd from nil' ]Jl'otl'(,ti\'C asplmlt 
Jillli. tlH' llicoliTH' \Yoliid ,,(JOIl (,\-:l]>01':lte frolll tltt' tl'pt';;, 

For tIl(' la:-t JS ,\'p:u,::, ui('oliIlP-nc:plw It Pl'PPUl':lt iOlls hn\'e hC'en 11s('(1 
by peJ'SOllllP} of till' ('}W),l'1l111' IIortil'nltul';.t1 Fipld ~Iation an(1 by St'y
el'al ('OOIH'm!Ol'S to Pl'o!('('i ol'('h:JI'c!S. \\'lll<lbl'ptlk:-:, and oJ'namental 
planting:, froll1 hnl'k-gl1H\\'illg h)'l'!lbhitc:, 'Xo SiP:llilil'anl J'alJhit dam
:l!!P h:I:-; ht'L'1l fOllnd Oil [n'(':' ]ll'OIH'J'ly ('onipt/ wil h ("PSt' l11aterials tlnd 
O;)(~ tlpplil'atioll in tIl(' Jnll l"ts C:lIl1i('pd (0 gin' [ll'Oil'('i ion O\'t'I' willtl'l', 

Preparations Containing Organic Sulfur 

EXPPI'illlPll(~ pl'O\'pd tilat tn 1)(, l'1l'p!'!in' a I'ppl'llpllt (,()nt;tinin~ 
(P(I':lIlH'lll,\-hhilll':llJl disltllidp ,,]wl1ld ('olltnill 1.:(1 PPI'('('llt of thl' adiyo 
ill~l'Pclil'IlL HpPl'l1l'IWY \\':l~ Ilot si!!llilkalltly ilH'I'l'nspl! at Ilip'hpl' ('on
('I'lltratiolls huI' dp('I'l'n,..NI as (Ill' ('Ollll'llt \\'a~ Imn'l'l'd 1>(llo\Y (hi:: 1)l'l'
('pnlagp. i{p]iplll'1l1 Illix(lll'\':- h;lyill!.!, nppl'oxilllatply ('his {,OI)('pn(T(t
lioll of Ip(I'HIl)('lllyI1l1illl';t1ll <iisllHidp ('nn 1>(' Illa<lp with 1'11(> t11J'c(> 
('OIllIllPI'l'ial f'LIligic:idp:; a~ follow'> (pl'Ol)(lI'(iolls HI'C' by ,,-,'i~h() : 

Al'HSall. 1 pH 1'[ ; nspll:JIt Plllll biolHyatt'I' III ix( 1I1'e. n pa 1'1:-:, 
..:\J'<lS;t1l ~I" X OJ'Tl'I'S:l1lI,i.1 part: a:-;plt:tlt l'lllllisioll'n':ltL'l' mix

ttll'L'" n parts. 

The .\.ms:tll pt'l'pnmtiol1 is foJ' application wilh n hl'w,h only, It 
is not possihh' to thill this Illix[lll'P to a spl'nyillg' ('(Jllsi:--(l'll(,'y without 
the adiw iJl!!I'P(/iPIl(' lH'ill!! dilLltpd Ill'lul\' tlll' ('Il'l'c{in' "Olll'Pllil'ntion, 
,\l'mmll ~F,:X 01' T(,INIIl' I;; ('all lH' uspd m; SOlll'('PS or [pll':lllw('llrl-
thillJ'Hlll cli;:ullir]pl'ol' [lrl'pal'atioJ1s 10 Ill' applip(l as s]ll'ays, " 

TIlC' nllHHlllt of wal<'l' ill tlw a~]lhn1t Pillldsioll-wa[PI' lllixhll'P rt'
qllil'pd fo gin· (lll' PI'OPPI' ('ollsislpll(',Y wjll <il'pl'IHl llpOll IhC' ill~l'(1di(,llh:; 
us('d llnd, tl1(' IlW( hod of Hpplir':I[iOIl, I,'nl' ('xal11plp, ~\I':lsnll 1 [lHI'!' to 
() pal'ls 0'1' ill(' nspllalt Pllllll~ion-\\'tllrl' llliX(IIJ'l' \l'illl'l'Cjuil'l' mOI'(' ",af('1' 
than AI'<lH[l1l ~T""-X 01' T('l'sall 7;), 1 pHI'( (0 D !Hl!'!S Ill' asphalt f'llltdsioll
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• 
\Y:tl'PI' IlIixtlll'P. .\l~o, rlifl'PI'PIl{ bl'HIH1s of asphalt 1'11I1IIsioll ('ollhlil1 
tiilrel'Pll1 :llllOlIllts or \\":lIl'I', or ('Olll'SP. lIlixiul'('S to b(1 spl'aYl'd I'('(jllil'!' 
1ll0J.'C' wntC'1' th:lll 1'1I0s<' illtench'd fol' hl'w,hin:.r. It is not possildl'. 
thel'l'fol'e. to :.rin' l'X:lct :l11l01l1ltS of \\'n[('I' and :Isphalt l'llllllsioll to bp 
lIsed. bill olll~" till' PJ.'opol'tioll of till' 1'(']lplIl'll! to thl' asphalt Pll1lllsioJl
·watel'mixtlll'(I, III (ll'ciPI' io obhlin 111(, {lpsil'pd ('fJllsistl'Ill'Y it will l){' 
ll(lC(lss:tI'Y fo {lo SOIlW (,XPlII'illH'lltill:.r \\'ith til!' Jllal('J'inls sl'i(l('/:('(1. 

Th(l 1(lll'aethylthilll':l11l IIiOIlOSlillidl' IJl'PP:lI':ltiollll~<,d ill Ihesl' stlldi(ls 
('olli"tlin('tl ,iO 1lC'I'('PIlt" of' t"lw :1('1 iyl' in:.rn'<.iiPllt-. EX]lPl'illH'IlI's sho\Yl'd 
that l. pnl't of t'his pJ'(l]larat iOIl Illix{'d \\'ith 10 P:ll'ls of :lspllHH Pllllll
SIOIl mad (I all <,11'('l'Iin' I'PPl'lIPllf. Oil this has is H ('Ollel'll! ratioll of 
nbout, 4,;-, 1)(II'('('1l1 of il'tl':tl'I'hylthiul':111l 1llOlH1SlIllidp i" I'('qllil'l'd ill :1 
l'l'ppllpllt app1i('atioll, 

Pl'('l-'l'llt I'ptnil pl'ic'!'" or thl' ill:.rI'PcliPllls Illnkl' IIH'sl' ollislandillg' 
l'pppll(,lli Illixtlll'l'S pl':ll'ticnl fcll' ,!!I'IHII'a1 liSP :lIH111H'il' pl'Pjlal'atioll is 
so silllp1p Ihai allY plallt :.rI'o\\'pl' l':tll IllitlW a ~:lti:,;f'a('t()I'Y 1'('\I('II(,1l1. f!: 
b ho]>p(l. 110\\,('\'('1'. til:ll ('Ollllll\'I'C'jnl PI'Pjl:ll':ltiollS Plllbociyillp.- tl1('S(' 

1nal'p\'i :Ils (,\'('11 t II :Illy wi II :I ]>PL':ll' Oil (hp III nI'kpl, 

SUMMARY 
Dalll:l!!l' fl'olll I':lhllil" i:':1 1illiit ill!,!' I'n('(ol' ill nIP !2'I'O\\'il1!! of I I'('(,S and 

:-.hl'II\)", 'PJ'(J!Jahly Ihl' clw:I]>(,,,t :11;<1 1l10") ('11'(·(,ti\'p !lll'n'll" of jlI'Oll'('
tioll fl'olll (h(':-'(, ]i('sl'" .1,,:1 {'hl'lllic'al 1'('p('llp11(' lilal l':l1l IJP appli!'d 10 
till' pl:lllts ('ilhl'l' \\'itll:t lll'll:,h 01';1,,;\ ~]lI':I,\', DIII'ill,!! lilt> 1:1:-.I:!:! ,\'pnl';; 
thp ('1](,\,(,1111(, Ilol'fi<'till 111':11 Fi('ld Sinlioll, 11(>:\1' (·hp\'PIIIH'.\\'\,o.. llns 
l'('J'(' plll,d a !!I'pnl Illall\, 111:1i('l'i:1l,.. and IIlixtlll'P" ill dili'(,I'PII( {'oli{,Plltl':I
(iolls fol' ],(III('lI(II1('Y Ic; 1':1 "I>it", 

.\1 fil';;t. {'OllqJ:ll'i"Oll:' \\'PI'P lIH1d!' ",ith I'HiJlJit" cOlllill(lcl ill :I ('(lITal 
ill whi('h \\'1'1'1' !!I'()\\,il\!! \'011 II!! ('11111 I'P\':-' ('o:I(l'd "'ilh till' 1<',,( IlInlpl'i:ll", 
L:lt('l', ('al'l'ol I')i('('p~ l'I'(;atl'ci' ",ilh tlH' ((',;( IlIal(,l'i:1I,; \\'(,I'P pXjlo:,p(lill 
lahbil-illfp:-Ip<! :lI'p:lS, XP:l1'ly alllil('~1' IIIHtpl'.!nls pl'()\'pd to iJ(' IIl1s:lli,,-
1':.I('(OI',V 1'01' pl'Oll'('( ill).!' II'p(,,; h(lCall"(' or toxil'ity 10 pin II!;;. ill:-lIl1i(,jPIlI 
l'p]lplh'IH',\'. 01' hoi II, 

FOIII' ll1:1i(,l'i:t1:, \\'PI'(, fOllnd, IImn'''PI'. Ih:\1 IlI('1 IlIo.;1 qf 11l('I'('(ptil'P
11Il'1I1 ... of }1 ';:Ili,;f:l('{oI'Y 1'l'pl'lh'II(' lIi('olilll',. lIi('oliIH' slill'nlp. 11'11':1
111('tll\·lthilll':llIl di~llllid('. alld (pll'np(II\'llltilll';\I\I IIIOIH),,"llicil', 'I'll(' 
lil'sl 1IlI'Pp IlJall'I'ial" :11'(' H\·:tilailip ill ('OIl'IIIIl'I'l'ial iIlSP(,ti{'idl':-' 01' fllll!!i. 
('irlp:;, Tl'tl':lPlltyllIJiIlI':l1t1 IOlo!l():-1I1Iidl' i:- lIoi yl't ill ('{)IIII1Il'I'('ial pi'o
dlldioll, \Y;llpl' ('lIlliI:-ioll'; of' n,;pllaU 01' or ('p:'lail1 s,\'IIII1<'li(' pl:lstiC':, 
1II'(j\'('(1 10 llt' ~lIif:\I>I(' \'phil'lp,; I'DI' :lIl,\' of 111l'."(' l'pj!pllpl:ls, f;'OJ'IIIJII:t:-; 
1'01' Ill:lkin!! 1'(']1('1](1111 lIlixi \1I'{'s HI'P g-inill. 

'1'11(' ]>1'('';(,lIi ('os! of I I Il' illg'l'l'di<'lIl" IJI:lk('s i( pl':1('lic:l1 II) fJl'()fp(,( 
plnllting-s \\'ilh Olll' of (1)(,:-(, jI"Pjl;lJ':l(j()Il", :111<1 I Ill' (':I';P of ('OllljlOllIHlil1g
fl'olll 1'(,:I(lil\' :l\':til:l!J!p ('Olllllll'I'cinl Ill:lII'I'i:ll.., IlI:1k(';; ill'(,:lsiiJlp f(l)' :1 
I.I'P(l gl'O\\'l'I,'lo pl'('pal'(' Iti" 0\\'11 1'('I)('II(,1l1. 
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APPENDIX-EVALUATION OF PRINCIPAL 

MATERIALS TESTED 


Acrylic resin emulsion. Not repellent. 
Aloes (Cape), 1 part of po,nler to 8 parts of asphalt emu lsi on

water mixture. Not repellent. 
Aluminum paint (commercial). Attractive to rabbits, toxic to 

plants. 
Aluminum sulfate. 1 part to:2 parts of asphalt el1lulsion-water mix

ture. S]jght repelleney, toxic to plants. 
Ammonium valerate, water. Not repellent. 
Amorphn bark (Amol'p1ict jr-utirosfl lJ'(I[Jl"(llI'~), infusion mixed. with 

asphalt eumlsion. Repellent for onl;' abollt a week. PO\\'llerp(l eh'y 
bark, 1 pn.rt to 1G paTts of asphalt ell1lIlsion-water 11Iixhll'c, Not 
repellent. 

,.\.safetida,l part to 11 paris of asphalt el1mlsion. XotJ-epellent. 
Asphalt emulsion. Vttriom' (lilulions, FlLir repellency, nontoxic 

to plants. 
Asphalt emulsion (green). Lpss I'Plwllent than black asphalt emul

sion, nontoxie to plants. Repellpnts mixed with gn'pn asphalt emul
sion were less repellent than ,,-itll black asphalt el11ulsion, 

Beeswax emnlsions (laborntory made). Not repellent. 
Benzyl disulfide, 1 01' :2 parts to 12 parts of asphalt enluh;ion. Not 

repellent. Very offensive odor. 
Benzyl mercaptan, 11Iixrel with llspllnlt emulsion in many eOi;centm-

HODS. Repellent only abollt a week, n. residue beinll' left: that was 
Hpparently attraetivp to rabbits, sligh!:ly to)"-ic to plants. Stench 
objectionnble in handling. 

Blooel, dried (fertilizer), mixed to painting consist'PIl('Y wit-ll water. 
~ot l'epellent, not adhesive. }\fixed \\'ith asphalt elllulsion, not 
I'epellent. 

Blood, rabbit, applil'd f')'('sh. Xot l'PIll'lll'llL 
HQneoil (col11l1lpreial). yprytoxietoplallts, 
Bordeaux dust (COlllllll'l'('ial fungicicle), mixpd with m;plmH, pmul

sion and ,mter to na inl ill!! ('ollsistency. Al ight l'Ppellency. 
Bye Bye Bhwkbinl ('ommercin.l crow repellent). Not repellent to 

l'alJbits. 
Carnalllm ",ax ('11111 bion (laboratory madp). N 01: rE'lwllpni. 
Callsl-ie wash.' (\\'asl-p PI'Or!llet of oil refilH'l'Y, eOlltainin!! muny w:tsl'r. 

1l1atel'ials waghl'cl fl'onl gasoli 11(' aml oils). III ixed wit'h nsphn It em u]
sioll to pllilll-illg consish'll('Y, Not rl'lwllt'nf-, foxie 10 pl:tnts. 

Cedar oil. Not l'('lwllt'IlL 
Clove oil. 'Xo!: l'P1wll("nL 
Coal tal'. Goocll'cpellenf', WI',\' i'oxic- to plallts. 
Copper t'ompollllc1 (\vlIsle (ll'o<illd of nil I'pfiIlPI',V. ('onhtining ('oppel' 

('OIll])()lllHls), mixl'cl ",it'll asphalt Plllltlsioll io painfin!! ('onsish~ncy, 
Vel'Y goocll'epellpnt, toxic to plants. 

Copper soap (coppel.' saTt oflil\oh'ic' 01' SiNll'ic acid), Good repel
lent, toxic: to plants.

Copper soap, :3 parts; lilIS(,(,([ oil, ;~ pads: rl'sill, 7 p:lrts,l Rlight 
repellency, toxic to plant:s, 

, Formula 11p\,pln!IP(] by lhl' p, :--;, I·'rllil' I )isl':l:<p Fipld Lallol'al'ory, Hood Uil'PI', 
O"P1-\"OIl, 
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COl'ona ){onse and Rabbit- Rl'lwl1C'nt (a ('OnlnIPI'('inl s:df'onatNl lin

H('ed oil pl'epara tion), Fa ii' repellency, tox it' {o pia n[s, 
CL')'stal No-Dry (col1ll1wL'cjal ,,'ax el11l1lHion), Xot 1'('jlC'llent. 
Cupric earbonate.T pa rts: asphn It, l'l1lulsion. -1: pa I'ts: \I'll [PI' to pi! int

ing-eollsistency. Hliu'ht l'E'ppllpnCY.llontoxi(' to plants, 
Cupric carbonate,'mixed to painting ('nn:-;ist('Il<',\' \"ilh lillsl'P{/ oil. 

nood l'e!~ellent, VPI'Y toxi(' {-() pl:l11ts. 
Cupric carbona[p Illixp(l with asphnlt: PlllIllsioll al1d \\'a(l'l' {o Il'in' a 

pl'ppamtioll coMaining approximately 10 IWI'('Pl1t' of ('OPPPI'. :-;Iig-ht 
l'epelleney, Xontoxic t:o plalltS, 

Cupric ('hlol'icle lllixl'(l with asphalt Pllllilsion and wnf!'1' to Illakp a 
preparation containing a PIll'oxil1la tl'ly :"i,n (ltlJ'(,pnt of ('oppel', Fairl'e
(l('llel1ey, very t:oxi(' to plants, 

Cupric oxi<1t, I1lix('d \Yinl asphalf' e111l1lsion and wah'I' to makp a 
preparation ('o.1ltailling approximately 10 IWI'('\'ll! of ('O[>P('I'. (}ootll'e
pellellt. toxic to plnllt:s. 

C'UPl:jC sulfate, 1 pnl't.: n:,;pllaH elllulsioll, 1 P;lI'[ ~ \Ya{t'I' to paillfillg 
eonsistency. F.-til' 1'('lwllpllL \'Pl'Y toxic 1'0 pl<llrf:;, 

Cupric snHato, mixt'll \\'ii'h asphalt- (,1ll1tl~i()11 and wah'l' fo lIlakp a 
pl'epH.l'lLtioll ('onhlillil,g appl'oxilllat'ely ., pt'I'('PIII of ('OPpPI', (:oo<i 1'(', 
pellent, toxic to plant's. 

CUPI'OUS oxide, 2 parts; aspJwlt' enl11lsion. 1 (lnl't: \\,nl'('1' f'o painting 
('onsisi'plI('Y'~ Good 1'('1)('110Ilf, lIonfoxi('1'1l plallt:" .. 

Dayl'oll T1'('p HavPI' ('OlllllJ('J'('i;tl J'('pplll'llt 1'01' dOll'H a Ild I'Oripllf;-;), 
Xof pffpd'ivt' against l'abhilH, 

1.3-diphpllyig nallidilll' salt wilh dillldilyl dil'irio('al'/)allri(' Il('i<1.
Xot 1'('I)(>IIl'I1('. 

Da\\'If-o'oI1P ('OIlII1IPl't'ia II'PIH'lIpllf 1'01' doL','s nn<l l'O(JPllh;), Xoi' ('fl'('('
tin ng~il~st: I'abllits, . ' 

Dog-a way ('Ol11l1lel'ciall'C'pC'lIl'llt' 1'01' d()g~ nlid l'o<1(,l1tS), Xol' etl'(,(,
ti\'e llL','ninst l'nbbits, 

Dogzofl' (co""l1C'I'('inl PI'PPlll'a.{'iOIl fl(h(,I'fisl'd as a 1'(']>(>11(,111' fol' dogs 
and l'abbits). Fnil' 1'('lwllel1cy against I'abhifs. 

Downx (eoll1n1(~I'('ial wax l'llllibioll). ~(){ 1'('(>('11(>111. nOlltoxi(' 10 
plants. 

Elps:Il' (eol1llllel'l'ial Illni'('rial, h('illg a wast(1 1)I'()(lud in (1)(' '":1IlIl
fad II 1'(> of lil1lP-sll If11 I' ~pl'a.\·), jiixp<i wilh asph:tlt I'llllllsiol1 {o paillf'
illg (,OI1SistPII(,Y, (loot! I'PI)(>110111'. lIollloxie to plantB. 

1~INial', Illix('d {o pail1til1g ('oll:';i;.;lt'n('y with linsP('<1 oil. Sot I'('p<,l
1(>1l t. 

Elll,}'l IIlPI'('ap{nll, Illixed wit'ir asphnlt Plllllbioll ill dif1'PI'Pllf \'OIH'('Il
fl'af'iolls. Ht'(Jpllt'l1ey In!:itpd about H \\'('l'I" S(PIl('iJ ob,jPdiol1nblp ill 
Ira 11<11 i Ilg, 

f{'pl'l,,;t'te «,OIlIITlPI'('i:ll 'l'llll!!:i('i(ip (,Olltn i n i 1lU' Tn PPI'('(,11 t of ft'I'I'it' 
dinH'thyl tlithio(,Hl'barnate), i pad' to 10 pal:ls of' asphalt (,Illlt l.t{ion, 
Not I.'epellent. 

FplTie chlol'iclP, Illix('d with asphnlt l'1ll\rlsioll to Illal\(' :t J>l'epal'n
f ion l'ollhtillil1p: llppl.'oxillJHt('ly ,I,,;) pC'l'l'el1t of iron, Slight, 1'l']lpllplH'Y, 
n'I'Y toxk 1'0 plants,

I • ('npmm: oxidp-:1;;ph:i1f' t'1l'I1I1;;iOIl lui xl'n 1'(';; nl'" nol 1)1':11'1 i('nl fol' ;;pl'll,l'illg'. HI' 
till' ('OJ1P('I' I)xhll' qlli('I(J,\' I-'I'ttll';'; Olli' or 1·11[' diJlIll'lI pn'Jr:ll':ltioll, IlIHkillg' it :1111111;;1: 
iIllPOHi"iJII(' 1'0 ngihlJ'p tll(' Inixl!II'!' ;;lllIh'i('ntJ~' to in:-;III'(':1 1I11ij'o1'III lIJ1J1Ji('Htioil 
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Ferric hydl'Oxitll'. mixed with ll,..phalt t'1l11i1:-ioll to Illllk(, a prep:tnl
tion cOlltni ni Il!! a ppl'oxilll:l (el~' !l PPI'('PIl1' (1 r i rOil. ~I i,!,dllly I'l'lwlleni', 
llolJtoxi{' (0 plHlltS. 

Fenil' tluIJntl'. lllixe<l with asph:tlt l'lllld"ioll to IlIH];:l' a [H'Pjl:Ll'ntioll •
containing npproxilllatC'ly 7 Pl'l'l'l'llt of iron. i-ilight l'l'IWIIl'IH'Y: toxie 
to plants. 

FC'l'l'OllS suHatp. 1 pHrt; ll;;phalt C'mnlsioll. 2 PHl'tS: "':tit'l' to paint
ing ('onsisi:C'lI<'Y. (:ood ]'p]wlll'lIt. toxi(' to pln Ilt". 

F('1'1'011S lOulli<!p, lllix('(l \\'ith asphalt l'lllldsioll to Ill;)k(, :l prl'p:lI':I
lioll ('ol1htilling <lpproXilltatl'l,\' .j Pl'ITPllt of irol1. :--ilight rPIH,'lpIH'.\'. 
nollioxil' to plants. 

Fish alld \rildlifp ~(,ITi('p fOl'llllda !l(;a (Sfi). ('ollt:!illill!! C'OPIH'I' 
(,:ll'iJOIl:ltC'. POWdl'I'l'd ('opppl' Sill rat(', :111<'1 <1I'Y I i llll'-Slllfll I' a:' a('!in' 
ingl'('(liPllt!-', a;;plwlt PI111ll:.ioll :llld a :'YlltlH'ti(' I'psill as alllll'siws, Hnd 
(·thylC'l1t' d.iddori(le lUi tIll' thilllll'j'. Xot ptl'l'etin' ill I'('pelling rabbit:; 
\\'11('11 applil'd to ('HI'I'Ot;.;, although !:,(Jlll(' ('()()]lPI'atOl's report fa\'ol'able 
refults \\'h(,1l 11 pplipd (0 tl'\>(,;;. Toxic to plalli':i, 

[,'i"h tllld ,Yiltllifp :-;,'I'\'i('(, fOI'llJlIln (J,;) ('olltainin[! Rpzyl :J:~, 
pthyh'l1P (ji('hlol'itl(" a"phalt PIIIlIIsioll, ('O]lPPI' ('al'iJolI:tll', :l1l(l'liIlH'
:;11H'lll', i-ilight 1'('!lpI1!'1I!'.", toxic' to plallts, 

I<'i!:'lt :tlld \\-ihllit'l' ~1'I'vi('(' r01'Ill1lia (.j.;) ('olltaillil1!! asphalf ('Illld
SiOll, IlIl'thniloL <11\(1 ('OPPPl' e:tl'honat(', i-ilight: 1'Clll'lklll'Y, sli!!ht Iy 
(oxi(' to plants, 

Fi:-:h Hl1dWildlifp :-;(,1,\,[(,(, fOl'lllllla (3::i) ('ollfaining asphalt ('Illl"

sion, cliatolllH('POllS (,HI'tll: lime-sulfur (dr,)) , Hlld water, no()(l 1'('pl'l
lent, Y(,IT roxie to plallt:-:. 

Fi!-'h oil and J)Ul'O :2~().,.(IOf)1. Fairly 1'Cl)('1Ienc;)" toxic to p1nnts, 
Glue (animal). AUl'at'tin' to l'ltbbits. 
Glne (('n,.:ein), nUx<;>cl wit 11 \\'ail'l' to jlaillting consist(,l1CY, Xot 

1'(']1pll(,l1L 
I [ood nin']' TI'Pl' Paillt: I ('OIJIII 1(']'('ial pI'p]laJ'atioJl), Fail' 1'('1)(,1

It'Ill'\', 
l()l{ K(,pp" ()II' Hahhit:-- I {'OllllJll'I'('i:tI IlI'ppal'ali(Jlli . .:\ot pl\,('('[i\'(' 

i II IIlP:-l' t ('-;1:-:, 
La I'd, .:\o( J'ppp Iit'll!. 
Li1IH'-!:'11I rill' (liquid), Good l'p]ll'lIPnt. hilt wxi(' to !!]'()",illp: pl:lllls 

\l'11l'11 lIl:'P(1 ill ('OIl('Plltl':ttions J1('!·p ....",u·y to ),ppl'1 rahbit", 
LillH'-snlfuI' and Ji:-h oil :-;O<lP, Filii' I'l'Pl'lIPllt, toxic' to ]l1:tllt:-:, 
LiJ1lP-"ltfflll' and ghH', ~Iigbtl,\' I'PPl'llPIlt. 
Linll'-slllful' «11',\), llIixl'([ io paillting ('onsistl'1l!'Y willi a:-:plwlt 

l'l1lJtI:-;ioll-mltl'I' llJixt·lI1'p. (;oml "('[>P11l'l1t, toxic to plants. 
LillIP-slJI flll' (11'.\'), Jllix('d to paillt illg ('onsist('II('Y with liJl!'('pd 

oiL ~Ii!!ht I'y )'(']ll'lh'Jlt. toxic' to phllJt!'. 
LiJlW-;;lIH'111' (11',\'). ,-I ]><\1'(-;; ('0]1])('1' snlfatp,;} P:\I'(s: a"pllalt ('111111

siol1, (j paris, :-;Iif!'htl,\' I'l'pplll'llt, ;:,Iightl,\' toxi(, to plant!'. 
Xaphtltnll'llp (Jllotl] balls), lIIixl'd \l'ith \'HI,ioIlS nib-, and ()thl'I' ('al'

riPl's. Xot 1'('pl'llplIt, 
XaphlhalplH', l'C'siJl, <111(1 lill:'l'P(l oil. Xot l'elwl1(,1I1. 
XieofllJlIl' (,OIIlJlH'I'l'ial ill;;P!'!il'itll' {'(JIIt'ailling -In Pl'I'('Pllt of nico

tine), T('~t('d in many eOlJ('l'lltTtltiOJl;;: 1 pal't to l!J pHI'I:-: o/' a;;phal! 

• Hood HiH'r 'l'I'('(' I'l/iut \Yas 11111(1(' 11.1' thl' HlJod nil'('!' ~JI!'n) ('<ll1l1J:1IIY IlIo\\' 
!lpf'l1ll1'II, nl'('Onlill~ 10 till' 1I1'IHI1(,III('d 1'01'11111111 : I·HI POllIHI,; "I' r!'~ill,;; pOlllHts of 
rop!'l'!' ("lI'hOIl'lI(' [:;(1.. ;;;; 11('1'('''111 l. lill JlIlulld" 01' lI"h oil, (j .l!'nlloll" of lig-hl luhri
('atilJ~ oiL This l'ol':lIula WII;; fl1l'lIislH'd thl'OIIg-h till' ('ollrt(',,) oi' IJPUllY {'hildli, 

I 



• 
('IIl\il~iI)Il \,-;t~ nil px('pllplIl- J'('pplll'lIt bllt llicolillP wn:-- \'ol:llili%<'<1 l':Ip
i(ll.\' ill nlkalillP Illixlul'e: ~ pnr(s 1010 pari" of H"piJall PlIlllbioll made 
i Iw 1'('p<,IIPIII IOIlf!el" Im;tillf!. :\nllloxil' io plaut .... 

Xi("ofllllil'. 1 part: yill."l I'(';,ill ur ;lel'ylit' I'p"ill l'lIltil"ioll. 10 parts,
(;ood r('p('ll('llt, 1I01l1-oxi(' to plnn(". 

);ieotill(, (/11;'( ('OIlIlI1(,I'('ial ills('('ti('i<1(' ('olltnillill!!:\ PPI'('Pllt of ni('f)
till(,). mix('d with asphalt PllIllbioll alld watP]' (0 pailltillf! cOllsi:;t('Il('Y, 
Fail' l'l'pl'I1PIl('Y, ])oMosi(' to plallt;;, 

Xi('otilH? slllf'at(' (Blaek Lpaf Hl. ('OIlIllIl'I'cial ill:-(,(,ti('idp ('o1ttailli,,!! 
~[J IH'ITt'llt of l1i('olillP ill tI\l' fOl'lll 01' Ilit'otilll' :-,ulfntp), Tpslpd i'" 
IlIan,\' ('U])(,Pllt]'atioll:-': I part to 10 pal'ts of H:-,pit:th l'lllltlsiOlt witll all 
1'Iltuisioll :;tabili';PI' addpd \\':t;' :tll t'X('pI1Pllt I'PllI'IIPllt: 1I0111Oxi(' to 
plallt". 

Xi('otil1l' ;-;Ilifa(l' (-to ppl'('PIlI of lIit'otillP) I pal'L pili;' _ 
"illyl ]'('sill Ot' aet",'lie l'('sill. \() part,., (:()od l'ppl'IIl'IIt. l1(1ntoxic 

to plant:;, 
Fish oiL ](J parts, Ex(,plll'1It 1'('ppII£'I1I. (o:.;i(' 10 pia IIi:-, 
Fi~1t. oil.:W part:.;, Fait' 1'1'1'('11('111. to\i(, to plallts, 

, 
Fish oiL It) ]>al.'1:-:: l'p;,ill.~1I1HII't:;, (;()od 1'(']11'1](-111, toxil' to ]>Iallt:-:, 
(;111(', XO!- I'PIWll(,lI1. 
:-;Ial\p</ lilll(,. II part,..: 11Il'Iil'd _!!itl<'. I:, p:II'I,..: \\:ttl'l'. I::! p:tI'I:-. :\ot 

l'pppllpl1t. 
Lil1!-i(,pd oil. nood I'Pppl1~'ltl. Toxi(' to plallts 

);i('olill(, !-illlfa!p (Ill IWI'('l'lIt of lIi('otiltl') IIlixpd wit It a;-;pltalt ('1111"

SiClil was (,OllllJilll'rl witlt ":trioll:- ot.It(,I' IIlal('I'inl;; ill difl'l'l'PIlI ('olllltilln
liolls nlld (,OI}('Plltl'atioll,.., '1(('llIdillg- lJl'll%yl IIIPI'('api:tll, :;odilllll 
X:ln t Ita (I', tpI rallll'(It r It Iii 1I1'a 111 d i"lI1 fidp. t ('( rapt-It \'1 thi IlI'iIlll 1Il01l0SIII
lidp. alld fPI'lIltltl',' ",i(b!llt ;;ip:1I ilil':t lit 1,\' illlpr(J\-illg' its I'PPl' II I' II I 
]l1'l.-'l'Pl'iil's, 

XO-lIibl (colIlllH'J'('ial )l1'l'P:II':tlioll ('ollinillillg' ::!::! IH'I'('Pllt of %il1(, 
ditltiocal'IJ:tllla!(' antilll' (,Olllplt·X), I 111u't to I pal'! a,..ph:t1t Plllllbioll, 
Xnt 1'<,]>('I1Pl1t to rabbits, 

Paint (\\"YOlllill!! I Iig-It\\"ay /)ppal'tlltl'lIl 110ad ~(I'ipill!!), :-;1 ig,!t I 1'1'
]1('11 P11(',\', 'roxie 10 plallts, 

Pa I'a iii 11, .'II:my diJi'l'I'Pllt typp" of l'IIIl!I"iOlt,. \\('1'1' 1'I'(']Iul'pd :11)(1 

l<'s[l'd n:-; (':1I'1'i(,I'S alld :l1(I':t('(nllt;.:, 11pg';lI'II1(',,;.: of l'('pl'l1l'llt nddt'd (Itt' 
prpp:u'alioll;-; \\'('1'(' a((I'ndin' to ral)l,it:-:, 

!'(':lItll! oil. );o( l'qll'II(,llt, 
PP]l]lPI' (':1,"(,111)('), Illix['d with ao;pltalt (,1l1li1~iOlI in \":t1'joll:- ('OIH'PII

[raliolls, XOt" 1'('1)('11('])1, 
Pi('k II]>!!IIII) (!'OIlIlIll'I'('i,tl PI'Pllltrllfion), Xot l'p]lp lll'lIt.1I0( dlll'Hhll' 

:IS 11 ('UITjPI', 
1'ill[' tal', Fail'I'I'[lPI1(,II1. 
PolYPI 1t,\'I('nl' pol,\'sttlfidp ( 1', 1':,1', S,), XOI l'ppplll'lll. 
Poppy l'l'l'd oil. XOl 1'('(I('llplIl. 

H(';,ill-t'lltrl al('ohol (In, .\:,)1 I'Pjlplll'llt \\'11('" :tpplil'd 10 ('IU'I'oi:;, 


llolttoxi(, (0 ']>I:tnt", 
Hrgill :In<lli:;It oil. Fnil' 1'l']ll'lh·lli. toxi(' to plall!;':. 
/{p:-;in-lills('C'd oil (lJrI), I,'air 1'(']1('11('111. (!lsi(' io plaltt;;, 
Hl':;i nOllS Illlllpl'ia I:; rn'p]lH l'l'd as (,11111I:;ioIlS. i Ilell! dill!! h:t I:;it III () I' Pt' I'll, 

(':lllll<la bul;.:allJ. !!IIUi:l!'lllll. Hltd j'o;.:ill, Xul I'P]lPI1l'1l1. 
nl'z\'1 ({,ollll1l~'I'('inl !-i\'lllllt'{i(' I'('sill, not l'llllti:-;ifi('d) ..\({I':tdin· to 

I':thbi!;', - , 

I 
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llodeJ1t I'epl'llent (colllmercial produet of Casn(' ('11 PIli iea1 Co,) 
Slight l'cpellency. 

llosin oil. Not repellent. 
Rubber]:\ tex (tnlde 1I:11lIe "N"atlll·cscar'). lfail' l'epell('I1ey, toxi(~ to 

plants, 
Rubber latex nnd is percent of ni('otine sulfate solution (~o!ll:ti!lillg 

40 percent of nieotinc. :~'nil' repellent. 
Sod ilIll! sil i<'ate sol lit ion (wah'l'-glass). T11(' rJ'ee/i \'e, 
Stanley's Crow H('p('llpnt (C'OIlIIlll'I'eial pl'('parnlion). Fail'l), 1'C'pf'l

.len t: to 1':1 bb its. 
StyrC'ne resin elllulsion. Toxic to plnllts. Not l'('pplh'nt. 
SlI]phonal (<'Olll!l1Cl'cinl repplknt:), .Lacke(l lldll('"ivell(,ss. TI('pel

lenC')' i nC'onsistpn I, -fa iI' in SOll1P c'ases, i ne trerti \'e in oth('l's. 
Sllifolla/"('d eastor oil. InetJ'edin'. 
Sulfol1ated eom oil. 1111.' 11'1'('1 h·e. 
Slllfollat('<l linsE'l'd oil. ~Iall\' ('olllllll'l'ei:'] l)J'anlls tTiNl. also nWl1,' 

hatehes Pl'CP:l1'l'<1 aecol'Clinp: to'tlw fOl'lllllla of tll(' originat'or (.W), 
Y'('ry ['oxic f'o hmHlio pIll nts and ma ny l'pports I'Pc('i \'I'd of injul'Y to 
tl'C'es. Repell('m'.\'ill(,Ollsist('Ht-sOIlI('till1l'~ good, SOlllctinlC's POOl'. 
Hah'd only fai I' 1'l'lwllpllt' ill !'lIPS!' fests. 

Sulfonaled olin' oil. TlIl'tl'pdi\'('. 
SlIlfonaf'p<! I'app sl'l'd oil. Slj~ht:ly I'Ppl'llC'llJ. 
SUHIlI' :lIHl nspll:tlt ('l1llll~i()Il, Fnil'I'PIWlll'l1C'Y, 
SJlHul'. J part: I'JlIJl>!'I'lafl'x.;) pal'f:;. V'lidy 1'!,}WllPIIL 
Sulfur, ;i lbs,: snap po\\'dt'l'. :211 oz.: :Isnt'p(ida. l~ pl'.: hot, \',ntel' to 

Jllnk(' n past'p.1 Xolpll'l'din' ill IIH's(' lpst~. 
Tankagp ('fpl'tiliz(,I'). 1I1ixpd \"itlt watpl'. Not l'P lwllpllt. 
Tnnni(' :leid ill \\"ltpl'. Xot I'Pjlpll('J1t. 
Tetl':letllylthillrfll1l nlOllo~llllid('. mixed ",it'll asphalt ('ll1ldsioll in 

yarious C011I.'\'lltl'afioll:4.: I part to '!O IHll'ts ll1;t(Je an pX('l'lknt I'l'lwll(1nL 
nontoxiC' t'o plant·s, 

,\,pITal'thylthilll':Jm lllollo:mltid(' in nsphnll l'lI1l1bion l11ixpd winl 
ot hpl' 111;\ t l'l'i nls ill (Ii tI't'!'PIl t ('Oll(,\'11 t' I'a / iOlls :l lid ('Olll hi na t iOIlS,i 11('1 \ld iIll!: 
IIl'lIzyl lllPl'('aptan, lIieotill(, suifat<' solllt ion. so<lillill XHlllhatl'. alltl 
('tT:lllleth~·lthitll'al1l disnlfl(jl', witltollt si!!llifi(,:Il1tly inljll'o\'ing its 
I'e]lplll'ney. 

TpI,'anlpthylthiu!'alH disllltidl'. llIixpd with asphalt' PIl1111sionin 
\'a l'ioll;' ('on('pnt-I'a tions: 1 pal't to H) pa rts 111ad(' all (':'(\'(,1 ]Pnl' l'l'Pl'!!Pllt, 
lIolltoxi(' f'o pIa nts. 

TpIT:tIl1C'thyllhiul'alll (liRulfidl\ 1 pal'!"; "inyl 1'l'Sili 01' a(,1'ylil' l'P:,in, 
.lO pal'ts, Vail' !'l'ppllellt. nontoxic' fo piant:;. 

Tl'tT:tI1ll'thyHhiul'Hnl disullid(' ill asphalt pnlltlsion, llli~('(l with otll('1' 
Ill:lf:PI'ialsin ditrl'l'pnt (,OIH'Plltrafions and ('Olllhinnt'iol1s, in('lndil\~ 
Iwnzrl 1l)C'1'(';lphtn, Ili('ot:illl' suI t'ah' solution, sodiulll xnntlt:l/p, 1I11'c! 
!'l'tTH'pt-hylthilll'<Ull l1l()n()~llltidl\ WitllOUt signilic:ullly improving its 
1'('])<,I1PI1<:Y· 

Tr'('I11(,o na ('onJlllPI'Cial 11'('(' ;i1l!'!!l'I'Y ('01 11 l}()IIlH.l) . Slight: ]'('1)('1
Ipl\(·Y· 

'1"'(,111(,0 121 ('omI1IPl'eial t rep cHlI'g!'I'y waf'Pl'pl'oofing (,()1I1 pOll nd ). 
Not: l'epelh'nt. 

• 


, 


'l~oI'JlIlIla fUl'nisliNl thl'(lu~h th(' ('olll'l('sy of n. ,,',:'IloIT'II', :\11. Ad.or Kl1l':<('I'jC's. 
!-;lu.·lfllrldWlli, lOl\':l. 

I 
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• 
Tn'llleo nOD {Col1llYH,'rrial gl'llftingand buchling ('ompOllnd), Little 

01' 110 l'epel1t'lI('Y,
Tl'initl'oilellz(,I1('-Hl1ilin(' ('omph'x in H:'phalt (,lllllitiiol1, I part In 10 

parts, Fa il' 1'('pel1(,lI(,Y, loxi(' to plants, 
Yinyl resin el11lllsiol1, Xot' l'l'p~·llent. 
,Vax (co1l1m('I'l'ial f1oo], wax l'llHlIsiol1), Xot l'Cl)('lIent. 
,"ax-Lae (eoJll1l1l'I'('ial ('arllaulm wax e1l1ulsion), Xol 1'('1)('ll(·I1t. 
,rool fat (el'ude). Xot 1'('\>('11(>111. 
Xantlllll'C's-sodium, pota::;:;illlll, IWl1fa:;yl. and butyl-Illix(·tl \\'ith 

u:;plmlt emllL-:ionill I1J:1Il,V e0I1('(,1I('1':llion8, Xol l'l'pl'lIl'nt. 
Zinc carbonale i II a~pha1t ('llllrl::,ion, Fai I'I,\' 1'('\>(' lIel1l. toxi(' to 

plants.
Zinc sllll'a('p mixed ",ith u::,phall ('111111:;ioll Hnc1 \l'at(>1' to painting con

:-;i:;ten('y, Fail' I'('])('l\('n(',\'. toxi(' to planl:;, 
Z, 1. p, (l'oI1l1l1el'l'ial ]ll't'pal'ation ('olltaillillp::m (lPI'l'pnl of zin(' rli

thioenrlwl1laie :ulIilH' c'ol1lplC'x ill Jlol,Yt'lhylpllP polysuifi(\t'), '1'('-;t('(\ 
alonp and in ('Ollc'Plltml ion:' of 1: 1. l:~. l::i, and L: Ul in :ulphalt 
Pl1wh.:ioll, COIH'('ntl'ntioll::' of I: L all(ll: ~ :,Iightl'y l'l'pl'llrlli' to ralll,!!"s, 
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