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A. Environmentàl Contamination bl ChlorophenoXl Herbicides 

Bach year· about 27 million acres of cropland in . the Canadian 

prairies are eprayed with phenoxy herbicides (Maybank and Yoshida, 

1969). Of theapproxima.tely 20 million pounds of 2,4-Dand NePA 

applied ta crope, considerable quantities can escape ta non-target 

areas.The hazarda of herbicide drift to agricultural crops are 

well recogniz.ed as reports of damage to bOx elder trees.ll rapeseed, 
~ 

sunflo'l>lers, sweet. clover and shelterbelt trees are common. In south 

central Saskatchewan, for example, it is impossible to find a box 

elder tree inJuly that does not show symptoms of dam?ge typica! of 

that caused by 2,4-D (H~ and Grover, 1967). 

D~-DS spraying operations the herbicides cc~tri~utc 

miçronized panicles and/or volatiles ta the atmosphere. Even after 

the herbicide has contacted the s(\il, plante or other objects, 

volatile chemicals (either the original herbicide or its degradation 

products) lI'IB\Y' reenter the atmosphere in vapourform (Foy and 

Bingham" 1970) ~ 

Maybank and Yoshida (1969) have demonstrated that under· 

recommended spraying conditions in Saskatchewan, up to 30% of 

ground sprayed, 2,4-D is 8ubject to drift. 

Grover et al. (1972) experimented ri th 2,4-D drift and 

volatility at Suffield.ll Alberta. They ehowed that· within the firet 

half-hour alter conventional ground spraying, up to 3~ of the 

butyl ester wae collected as a vapeur drift, in addition to the 



drift. Therefore, :i.t i9 by no means an exaggeration to say that 

over 50% of a 2,4-D ester application can go into the environment 

as a pollutant. 

Tho cmly concern expressed by the agricttlturalists is that 

herbicide moverent rnay damage sensitive crops or ornaméntals. In 

fact the Alberta v/eed Control and Field Services Branch recommanda 

. spraying heav.y doses of herbicides in stubble fields and along 

fence rows during the fail, as drift or vo lat Uit Y present no 

probleJIl3 at this time (Anon., 1972). 

It i5 often said that the biological signif1cance of these 

ver,y lov concentrations in the air have not yet beenestablished. 

The tact that there is documented damage to other crops, shelter-

belts etc. indicates that there i9 conclusive biological 

eignificancc •.. \'lhat 15 upsetting i8 the fact that there i5 no one 

looking for corresponding damage in the natura! environment.t-iost 

ot the noticeable plants, e.g. trees are relatively resiatent to 

2 A-D. Thu9, when they are dame.ged, the dose must have been ver,y 

high. Even when the trees are not damaged, how ma:n,y ehrubs and 

herbs have been affected without being noticed. 

Because spray drift and atmospheric contamination are an 

&Mual fact of lire in western Canada, perhaps one of the moat 

serioue and atthe SaIne time most subtle threats towlldlife 

resources from the agricultural uae of herbicides is that of the 

unintended impact on non-target ecosystems. 

In an attempt to evaluate the llabitat damage rèsulting trom 
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herbicide contamination, not only toxicity but porsisténce have te be 

considered. For example, re4tively similar degrces of phytotoxicity 

of decom.position· CM be strongly habitat specifie. In terrestrial 

agricultural so11s, degradation rates are generally quite rapide 

Rssidues typicé,lly persiBt for only l to 4 weeks (Sheets and Harris 

1965). In contrast, phenoxy herbicides can he ve.'17 persistent in . 

wetland ecosystems. 

In laboratory exper:iments, Hammett (1972) found that although 

2,4-0 acid wasreadily degradedby aquatic organisms, the isopropyl 

and butyl esters of 2,4-D were degraded at oruy haltthe rate, and 

phenoxy herbicides (3,4-D, 2,4,5-T, 2(2,4,5-TP), the ioooctyl ester 

of 2,4-D, MCPA and.2-CPA) could not be degraded at all. 

Not all aquatic environments are as fa.vourable for herbicide 

degradation as those ueed by HemtllStt. For example, Delmco (1967) 

fOWld that in tool deoxygenated 'uaters, it took over 13 times as 

long to degrade 2,4-D than in warm acrobic waters. This. fact 18 of 

particular importance in westem Canada, as wetlands in t.his 

edaphicalJ3 rich area are charaeterlzed br cool, deoXygenated 

bottom. waters. 

Of even greater env1ronmental concern is the faèt that 

herbicides canaccumulate in aquatic sediments. For example, 

Smith and Isom. (1971) reported on the application of up to 100 

poWlds of the buto:x;yethanol ester of 2,4-D per acre to reservoirs 

for water millf'oU control. Eight hour" after application, the 

highest amount found in the water was 64 parts per billion. 



However, after 24 hours the milltoil contained over 8 mg/l., and 

afterlO months 58.8 mg/le were found in the bottom sediments. 

The reality of the danger in allowing herbicide to reach 

wetlands is strongly emphasized by Norris (l97l).From field 

studies of forestry àpplications of pheno:xy herbicides 'he found 

that residue persistence was not a problem in soils or streams, 

but cautioned tha.t: IIApplications of herbicides to marah,y areas rnay 

result in high-level, long persistence of chelllical residues in 

nearby streams. Special care must be taken to avoid treatment of 

such arass. 1I 

Although expertmental toxicity data are available for many 

aquatic o~ganL ms, virtually nothing i8 known about the, effects of 

herbicide drift into prairie wetlands. Indications a.re that even 

relatively small amounts of herbicides can recognizably alter the 

structure and functioning of wetland ecosystems. Walker (1971) 

has shown that 0.5 ppm of sodium endothall applied to a small pond 

selectivelykilled certain submerged plants and rechannclled energy 

flow through decoœposer organisme., In response, a wide-range of 

invertebrate populations were sjsnificantly atrected. Similarly, 

Walker (1962) demonstrated that l to 4. ppm of 2,4.-D reduced a 

large number of benthic invertebrate populations within one week 

of application. 

A vegeta.tion study by Walker and Wshrhahn (1971) in 

Saskatchewan, although not dealing with herbicides, provides 

cj.rcumstantial evidence for tho effecte of herbicj.des in wetlands. 
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ln this study, tho relationshipa bet-ween variation in the vegetation 

and environment ~re investigated in relatively undisturbed, non-ta 

slightly salipe, shallow marsh habitat, all surrounded by large are as 

of wheatland. Of the ma.ny physical and chernieal parameters studied 

they found tr.a.t the wster chemical conditions resulting. from high 

rates of decomposition ..,ere the most important in determining the 

distribution of plant species. Although theauthors suggest that 

the ciecomposition was a result of natural winter die-off, such 

cOllditions are a typical aquatic ecosystem response to pheno.:xy 

herbi4;:ides (Wa.llcer 1971; Smi th and Isom 1971). The fact that aU 

the wetlands studied were surrounded b7 wheatland indicates'that 

thcy could be exposed to herbicides. 

If plant speci.es composition in prairie wetlands·. ia baing 

affccted by herbicides, the responsé should be ref1ected throughout 

al1 trophic levels in the ecosyetem. Work by Dwyer (1970) in 

Manitoba indicates that the who le biota of wetlands in agrieultural 

and non-agrieultural lands ls reeognizably different • Although 

both . study araas were on the same soil type there were reeognizable 

ditferenees in the distribution and abundance of submerged planta. 

Populations of aquatic invertebratee followed a similar. trend. In 

the agricultura1 wetlands free owimming invertebrate's were dominant. 

Close ta ~ of aU invertebratea owere amphipods, whereas in the 

non-agrieultural lands this group made up les6 than 1%. 

Sinee phenoxy herbicides are known to aecumulate in pond 

sediments they could be selectively toxic to bottomorganisms, and 
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be instrumental in changing aquatic invert~brate fauna from balanced 

benthic and freesw'inmling assemblages to a less diverse fau.na. with 

primarily froe sW:ÎI~ning populations. Further, oocause of the knO'wn 

ability of herbicides to persist in aquatic ecosystems, wetlanciB in 

the vicini ty of cropla.nds could be functioning as herbicide sinks. 

The widespread use of herbicide formulation which are able to 

conta.minate the. emrironment may be taking modern agrtculture far beyond 

its obviou8 level of environmental uniformity to the point where the 

p:r:odu ct ivity and dive rs it y in portions of the natural environment la 

markedly reduced. 

• 
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DocumentA. 

'l'AULt: [,7. The LC;u (or vnriou5 lish to 2,4.D. 

-------_._-----
}'ormu ln lion 

-----_._-_._-----_._-------------, 
Bllt)'1 J·:~t(:r_. ___ • _____ _ TJllrlcquin fi~h .. ________ • _____ . 

OI~ir:·l,·l'rop)'lcnc diamine .. _ .• _. _ . Bln!.'gilL _. • .. ________ • ____ __ 
Blllyl Es!C'r._-.-.-. ____ ••• __ . ____ _ BI u('gi Il. _ _ _ _ .• _. ___________ _ 

But yI )·;>;tcr ........ __ _ B1ucgilL ______ • ______ ._._ 
Hninbow tmut .• _ .. ________ •• _ 

Amine. __ . ___ •. _____ ._. ___ •. ___ _ Hainbow tronk .. : ___________ • 
Ethylhl'xy e·t~>r .. ___ ._._ Lake E!n('rn't1 "hiner __________ _ 
Ethyllll'x)" Ester _______________ •• _. Lake Emerald :ihincr _________ •. 

Hodilllll SaiL. II nr!rf')IlÎII fi~h. ______________ _ 
boprnpyL _ . . . __ • .. _ .. _ BI Il l'gill. _ _ _ .. _ • __ . __ • ___ . _ • _ 

ProP.I'lellc Glycol Blltyl Ether Ester .. _ Hni:lbow lrout. ___________ :. __ _ 
Hainbow troIlL _____ • ________ _ 

BIIlyl EstcL __ . ________ .. _. ___ . _ nillr'gilL. ____________ _ 
;\li:l:':d Blltyl am! Isopropyl E}5ters .... B!u('gilL _______ • __________ _ 
Butoxyelhanol E~tcr ... ___ ._._ • ___ B1ucgilL. •• ____ • __________ •• _ 

Bll1cgilL. ___ .. __ ._. ______ • __ _ 

~:lpo~urC Le .. (ppm) 
1'tmô (IIr) 

24 1.0 
24 4. 0 
24 4. 9 
24 10 
24 2ilO 
24 2ilO 
24 280 
24 (j20 
21 1,160 
48 O. S 
48 O.!)(j 
48 1: 1 
48 1.3 
48 J.5 
,18 2. 1 
48 3. 7 

The m III \lllllm ktlw.1 ('ollcrni ra t ions (ppm) of 
2,-t-D \\'l1ieh prodneed a kill of fish-food ol'§!anii'l1ls 

exr('C'dillg 2:j pCl'Cl'nt nre the following-: DaJi'lliÏ~l~ 
0.2; Euc!lp"is, 0.6; Tlyallclla, O,G; PaZaemonetes, ' 
0.8; A III l'ldrtf! l'Jo Il , :s.O; !'([cll!ldip!r(x und 7'·mmea, .. 
·ta; OUlllX, Acdcs: n,nel Allopllcl(,8: :.3,5; Chi/'ollo-
1n1l'~ll;O; Pl!y.~/I: 5.b; amI [/Cli.WlI1ll, 7.5 (Zisrhka.lc" 
1952). 
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Source 

Alnhn:;tef. HlG9 
D3.vi:; and Hughes, 1963 

If 

If 

Alahnstcr, 19f)(j 
Alnba,:ter, 1!}(j9 
SWllber find Schenk, 1!l\l3 

/1 

Alllhn;:!cr, HI69 ' 
J.'WPCA, 1!l68 

'/1 

Dohmout, 1 !)(j7 
FWPCA, 1!l(jB 

Il 

Il 

Bohmont, 1967 

Jo'rom. David Pimente1. 1971. Ecological Eftects of 

Pesticides on Non-Target Organisms. 
4 
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B. An ASSe~5!tlent of Blanket Herbicide Sprazing on Rights-of-waZ. 

Cloac to one million acres of land in Alberta are used as 

r1e;ht.s-of-way for roads, railroads, pipelines, utility transmission 

linos and il'rigation projects (Oetting 1971). For the most part, 

this property i8 not owned by the utility agencies, but is a public 

reSOUl'c::e. Howevcr, vegetation control on these lands· io normally 

accornplished in the JOOst economicall,y advantageous wsy to the 

specifie ageney, with no consideration of the public. With certain 

exceptions, sueh seeding highway rights-of-way, the almost 

"univcrsally practiced method of vegetation controlhss been to 

blanket spray wlth herbicides. Blanket sprayL'lg i5 considered 

ch'Jap, fast, and .it has been strongly promoted by chemical 

JIWlufacturers, spray companies, and federa! and provincial 

depal't.ments of agriculture. As a result J large are~s of highly 

visible public property have been repeatedly defoliated in the name 

of vegetation management. 

The Canadian public has been reacting strongly against these 
: ~. 

practices on the hasis of aesthetic damage and the loss of valuable 

wildlife habitat.. As a result of public pressure, New Brunswick 

and Nova Scotia have ~cently banned the use of herbicide on 

rights-of-way. In Alberta, the utility companies and government 

agencies a.re receiving a large number of complaints. 

By and large, the herbl.cides presentl,y used ori right-of-way 

maintenance are nût directly toxic ta higher a..-dma.ls. Thus, the 

8 
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usera of the chemica.la say that the)" are not harming. wildlife. 

However, in terme of' food and cover requirements, the us.e of. 

herbicides may be an extremely importantlimiting factor. 

The objectives of vegetation control on rights-of-wûy are 

generally twofold. First, there is the requirement to remove or 

Bupress forma of' vegetation whlch physicaU.y impair the function 

ot the utility. In most cases trees are the offonding plants. 

The second objective ia weed control. 

A basic knowledge of plant succession phenomena suggest that 

b.lanket epraying i6 ecologically unsound, and in tact has a builtin 

feed-back mect~ism which increases the requiremente for further 

spraying. 

Rate of changcctirvcs for successional plant communit!es are 

usually convex, with changes occurringjoost rapidlyat the 

beginning (Odum 1969). 

Rate of 
change 
of 
community 

B 

Time 
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Right-of-way plant communities should be managed to be in 

stage B of the curve, whsre the rate of change ie slower, and shrubs 

provide stability and competition to weeds and trees.lnstead, the 

rights-of-way are blanket sprayed so that they remain in stage A~ 

This i8 a much simpler biotic community, with a high rate of change, 

offering little inherent stability or competition toweeds or trees. 

It if; said that denuding the offending brush of· foliage 

brings on green gr.as3 growth. The ecological inetabilities of this 

"green grase grpwt.h" is illustrated bythe fact that blanket weed 

sprayil1g has to be conducted annuall,y to satis.t)r the criteria of, 

the Weed Control and Field Services.Branch. 

Egler(l953) found that between the majority oftrees and . 

shrubs, the trecs are more resistent to foliage sprays than the 

ehrubs. Thua, by the time the trecs are fi.nally killed, the shrubs 

and desirablecoarse herba are practically annihilated. Blanket 

spraying in doses high enough to ~ trees 1eaves only grase 

cover. There islittle wildlife cover, and there is mdnjmal 

competition to offending trees and weeda. Blanket spraying for 

weed control on these areas is required annuall,y, andevery 5 years 

or less for treecontrol. 

Egler (1953) hasdemonstrated in the U.S. that desirable 

shrubs are part, of the initial fioristie composition.. If blanket 

spraying i8 not done, and only the offending trees are sPot treated, 

a shrub herb-gra$s community develops which 18 ecologically more 

stable. It provides excellent wildlife habit.at, and offers 

, . 

• 
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competition to t~ea and wecds.As an aded bonus, leS8 maintenance 

ie required, so that it is mor~ eeonomical to the utility agencies • 

It i8 rather i~onic that manufacturers and promoters of 

agricultural chemicals arc in a sense, managingecosystems for 

their own economic gain. Y.nowingl.y or- not, by promoting blanket 

herbicide spraying, they are catalyzing a biolog:i.cal. feed-back 

mechanism based on the homeostatic properties of ecoeyatems to 

j.ncrease the requirement for their products. Thus, agriC1.ùtural 

cbemical companiea are managing ecosystems for an eèonomic return 

il 

far more successfully than the wildlife profession ia for a wildlife 

return. 

'l'he management 01' vegetation COlIlJlluriitie9 on right~-of-way 

should he baaod on sound ecological pr1nciples, not just economic 

ones. The communities should be rnanaged te> satisfy the pr:!Jna.ry 

users of the right-of-way, be aesthetically pleasing,and be of 

value to the.snvironment 8S a whole • 
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C.. ~}~cological Evaluation of Picloram. 

The Weed Control and Field Services Branch of the Alberta. 

Department of Agriculture has been strongly recommending the use of 

picloram on wastelands, fcncelines and native pastures.. The wide-

sprcad use of this chemical in Alberta could have very serious 

cnvironmental implications .. 

The properties of picloram which are responsible for its 

successful control of perennial plants (persistence, high 

phytotoxicity and movement in water), preclude its widespread use' 

in agricultural crops .. For example, f.ield experiments.in Ohio. 

showed that picloramapplied to the soilat 2 lb/A nin.emonths 

bcfcrc ~OwLlg, did INt ~rf~ct cOln or oata but causea 40 ~o ;0% 
. ' . . 
reduction in barley and killed alfalfa and soybeans (Herr. .. et ,al., 

1966). Keysand Friesen (1968) mentionthat grain crops, notablY 

wheat, are reduced in height and yield by as littleas 0.75 oz./A 

of picloram. 

Not only is persistence ot picloram a concern at the site of 

application, but .because ot its high solubillty in water, there is 

a danger of contaminating other crops through la.teralgroWldwater 

movement or contamination of irrigation water • 
. ' . 

Baur et al. (1970) treated several crop species withsi.ngle 

doses of very lo~ levels ot ,picloram. The rates usedwere similar 

to concentrations found in runoff water adjacent to andup to 2 miles 

from a 15 acre watershed treated with 1.0 lb/A of picloram. 

• 
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Depending· on the plant species and concentration, picloram l'las 

found to be both growth promotive and inhibitory. Thore WèlS a 

significant stimulation in dry weight of corn, sorghum, cotton, and 

soybean with treatments of 0.25 ppb, and cowpea at 1.0 ppb. 

HO'llrever, therc ware s ignificant reductions in the dry weight of 

corn, wheat and sorghum at 1,000 ppb; and at 100, 10, and 1.0 ppb for 

8unflower, cowpea and soybean respecti vely. Visual effects of 

picloram were noted on sunflowers at concentrations as 10w as 0.25 

ppb. Bovay and Scifres (1971) concluded that residues of 10 ppb or 

more in irrigation water could sever~ly affect thegrowthof sorne 

crop seedlings. 

'l'he majority of herbicides presently in use areèmployed for 

select.i va weeù contl'Ol in agricultural crops •. Evaluations of the 

performance of such herbicides are primarilybased on the efficiency 

of the éhemical in contro~ling unwanted vegetation and the tolerance. 

of the crops. Ho,.,ever, cropland monocultures arc, byfundamental 
'. '. 

ecological standards, simple and highly unatable ecosystems'. 

Stability in the. race ot biological, edaphic and climatic stress 1s 

gained only through vast subsidies of energy and matter. Thus, 

agricultural herbicides are used and evaluated in ecosystems where 

the energy input required to keep environmental stresses to a 

minimum is otten substantia.lly greater than the energy yield 

realized in the food produced (Brown 1971) .. 

In contrast, picloram ia used in more natural ecosyatems 

where the herbicide treatment ia otten the oJÙy material input to 
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the system. It folloNS that an evaluation of the toxicit.y of 

picloram to vegetation must relate to the whole plant community 

within an ecosyetem contexte 

Pieloram containing herbicides are regarded as having 

conaiderab1epotential for the control of 'WOody and herbaceous 

plants on overgrazed range lands (Arnold and SantelmaJui 1966), 

(Scifres and Halifax, 1972), (Bovey and Scifres, 1971). The object 

ie to eimplif,y the plant community by killing brush .and herbaceous 

v~getation andpromoting more grass cover to sustain heavier grazing. 

The inho"rent danger in s~plifying natural ecosysteme is the 

possible impairment of their stability. Whereas ehort-tem yield 

ia cf prime importance in the artificially stabilized cropland 

Hystems, "Lheconcern in native rangelands is. for 1ong-term yield. 
. . . 

The stability ofa complex mixture of plant species may influence 

the average yie1d of grasslands over a longer periodthan,is·the· 

case with simp1er systems (Spedding, 1971). Further, a diverse 

range land flora ie less suaceptible.to serious 1oss.from adverse 

cliJnatic conditions or ineect damage (Vallentine 1971). Diversity 

gives UIOre buffering &gainet drought. A mixture of more or lese 

drought resistent'plant speciee, with appropriate.seaaonal growth 

patterns, may be more productive than an,y of the species grown 

alone (Spedding 1971). The ability of: the plant cOmnlÙnity to 

withstan.d drought ia of particular importance in western Cana.d1an 

rangelands where there are frequently successive dr,y yeâra which 

reduce the abundance and cover of the higher yielding grasses 

(Campbe)~ et a1.,1962). 



• 

• 

• 

15 

There. has been relatively little research <ione on the effects 

of piclcram on desirable apecies in rangeland ecosystems (Scifres 

and Halifax 1972a). Not only are brush and forbe affected but 

detrimental effects have also been found on desired range land 

grasses. 

Arnold and Santlemann (1966) treated established native 
. . . 

range in Oklahoma with picloram. at rates of up to 4 lb/A. Ali 

rates reduced fo~b production without reduction in desirable grasses. 

HoweverJl pre-emergent treatment with picloram at 0.75 lb/A prevented 

g.ermination of eide-oats gra.rna (Bouteloua curtiEer.dulé!) JI big bluestem 

(AndroE2.Bon gerardi) JI switchgrass {Panicum virgat~)a.nd blue grama 

(Bouteloua gracillis) in the greellhouse Jl and decreased yields at the 
'.; 

two and four leaf stages. Ali spocies became more resistent to 

picloram at advanced growth stages • 

Acccrding to Bovey (1971) persistence of piclorain in soil 

and the movementof picloram in water are not considered to be 

objectionable in non-croplandsJlbut are thought to be necessar,y to 

~rre8t regrowth of wood7 species arter initial defoliation bl" 

Coliar sprays. 

However Jl concern over soil residues folloWiilg picloram 

application to range lands and the sensiti·vity of senne grass seedlings 

lad to a study by Scifres and Halifax (1972a) on rootproduction of 

eeedling grasses in picloram treated soil. With picloram residues 

in the Boil, it was f'olmd that folil1o.ge of svitcp..grass 'tlas developed 

a.t the Qxpcnse of l'Oot production. There was no ditterential 
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inhibition of side oats grama l'Oots and 8h~ots, althou~h root 

penetration was inhibited when picloram was present in the surface 

inch of sail. Responses of the se t\ro species of grass seedlings 

to varying concentrations ot picloram in surface soU are shown in 

Figure 1. Scifres and Halifax concluded that picloram applied just 

prior to or following range seedling, or applied to badly depleted 

rangeland, could ftlrther complicate the rate of reseeding 

establishment. 

16 

In a subsequent experiment Scifres and Halifax (1972b) fO~"ld 

tbat picloram different1a~ regulated post-germination growth of 

range grass seedlings. Buffalo' grass (Buchloe ~tyloidel'.l), which 

was the most resiatent of five grasses, stuclied, ahowedsignificallt 

l'Oot length reductionat 125 ppb of picloram. . Again~ ~th all 

species, picloram had a greater effect on l'Oota than, shoots. ' 

The tact that l'Oots are clifferenti.a.lly affected by picloram 

could seriously impair the resistence of rangeland ecosystems to 

gra~ing and dreught. 

It ls generall1concluded from the available toxicological 

data that the use of picloram presents no ha~ard tO humans, 

1ivestock or wildlife (McCollister and Leng, 1969; Boveyand 

Scifres, 1971). Whi1e thi., ie true fl'Om the point of view of the 

danger of directtoxicity, it cannot be aasumed thatthere are no 

bazarda to wi1dlife when habitat requirements are.considered. 

Wildlife species cannot be considered singular1y as they are 

in toxicity experimcnts. In their natural environment, they oceur 

(~ 
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as a nwnber or co-existing populations. The status oreach 

population cannot be simply defined, but involves an integration of 

many parta of the ecoaystem. Habitat requirements such as food and 

coyer are not constant, but vary both spatially and eeasonally. 

Thus, diversity of habitat 1s of major importance not. only to the 

number of species, but also to the well-being of indiviclual 

populations. 

It is recognized that herbicide use can benefit certain 

wildlife populations when it promotes heterogeneity in the 

lands cape (Springer 1957). Conversely, reducing habitat diversity 

'CaJl he detrimental. 

The use of picloram in non-croplands may presenta danger 

to wild.lil'e becauae of the phytotoxic afrect on such. a . broad. range 

of plant Bpectes. On native rangelands both livestock .a.nd wildlife 

reed extensively on browse and forbs as weIl as gràsses (Vallentine 

1971) • In tact,. brows8 and forbe are considered to be an asset to 

a range because they add.variety to the diet and enhance.the 

nutritional intake or both I1vestock and wildlife (Sampson 1952). 

17 

Â well balanced rangel nd 1S composed of browse and forb species which 

far outnumber the native grasses (Sampson 1952). Simplii'ying the 

system to onecomposed primarily of grasses impairs thevariety of 

; an:illla.l. species dependent on the native vegetation. Dive rs it y of 

plants 18 also important in providing a variety of plants for the 

changing seasonal needs of the animale. Herbaceous plants are net 

only of d.irect nutritional valuG as forage, but the killing of 



legumeo can result jn the removal of an iD'!portant hitrogen source 

t.o the plant community (Spedding 1971). 
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The application of picloram to non-croplands can have a 

greaterimpact on the vegetative community than the reductlon of 

woody or he rbaceous , species. The differential effects of picloral11 

on grass species, especially st seedling stages, may alter grass 

competit.l.on and furtherreduce the diversityof the community. The 

simplification cf the ecosystem may lower its resistence to 

environmental stresses such aactrought, heavy grazing, insect 

damage anddisease.Moreover, the fact that picloram can dama~e 

the roota of grass~s and retard secdling growth could inorease the 

susceptibility to such stresses. 

Silnilar proùlemB can occur in the treatment ofrights...of-way. 

In agricultural areaa or other types of land where there iB little 

caver, treatment With herbicides JIl8.y be detrimental to wildlife 

(Springer 1957). Pie10ram could be of particular significance in 

thia respect because of the broad range of species killed. Also, 

because of its persistence and mobility in water picloram's effects 

can be falt ovar· an area much widar than the original site of 

application. Scotter (1971) found that an application of Tordon 101 

along the 20-footldde international boundary between ,!aterton 

Lakes...olaciel' International Peaee Park killed trees up to 150 feet 

from that line as al'esult of spray drift. Also, phytotoxic effects 

were detected JOOre than a hu."I.dred feet down slopes. . It. should be. 

lloted that :In thia operation a particulatlng agent was used to 

tdniJnize drift. 

. 

.. 
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Althou.gh piclorr.rll ia not highly toxie to animaIs it has a 

high degrec of toxicity to u wide var~ety of plants. Its use can 
i 

fmidamental~v change the structure of plant communities, and as a 

result can b~ very detrimental to a wide variety of animal lire. 

It i8es~cntial that the use of picloram on non-cropland 

vegetation be cvaluated, not only from short-term. criteria, but 

on the long-tenn abiJ.it.y of ecosystems to mainté'.În stability in 

the face of adverse environmental conditions and to. EUpport both 

domestic and native anùnal life • 

19 
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