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INTRODUCTION 

Southeastern Okiahoma has the possibility of becoming one of the 

leading areas in beef production in the state. The path toward this 

goal has several problems that need solvingo Probably the most severe 

ot these problems is brush controlo At the initiation of a brush con• 

trol program scrub oak (Qgergus spp.) are.· invariably the species con

sideredo Treatments a.re focused on the aa.ks because of their dominance 

in the overstoryo Proper site selection, good management and the use or 
selective herbi.eides is the most, effective way of changing worthless 

brush land into valuable grassland (13)o Brush sprayed in connection 

with the Agricu,lture Cost Sharing progr~ should be very closely super

vised and areas where winged elm. (Ulmus alata Michxo) is a problem 

should not be approved for payment under this program (.5) o The pre

sently recollitrl.ended aerial application of 2,4,.5, triehlorophenoxyacetic 

acid (2,4,.5-T) for the treatment of brush is usually effective in the 

control of the oakso After the oaks are controll~d, grass production 

is drastically increased and winged elm, if present, often increases 

in stature and abundance. Ontil the oak is controlled winged elm is 

usually only part of the understory .. Due to prol:ific seed production, 

a rapid growth habit, and resistance to presently recommended aerial 

treatments i'or brush control, winged elm very quickly becomes a serious 

problem (17, 27, 47, 48)o Many ranchers in Southeastern Oklahollla have 

reported winged elm to show .a rapid recovery after aerial treatments 

for brush control (35)o 

The purpose of this study was to ftnd chemical lflethods of control 

for winged el.mo Different chemical methods of application, and the 

susceptibility of various si-zes :of trees-were studied~: . '· 

'l; 



LITERATURE REVIEW 

Qrqwt.h Ha.bitso The winged elm belongs to the family Olm.aoeae and 

is a native, perennial, cool season planto The species completes its 

growth and flowering by July, according to Gould (lS)o It is medium 

in size, has a ma.xi.mum spread of 50 to 60 feet, and may reach 80 to 

100 feet high (18, 26, 34). It_has a lacy, or somewhat drooping habit. 

A special characteristic is the corky, persistent wings, or projections, 

often found on the branchlets (l8)o 

Winged elm generally occurs only s.s scattered trees in mixture with 

other hardwoods. It is not a major component of any forest cover type 

in eastern United Stateso In the Central States it occurs as a minor 

species in the white oak, black oak typeo 

The perfect flowers are vernal and appear before the leaf buds 

unfoldo They are born on drooping pedicels in short, few-flowered 

f orcicles o The fruit is a sam.a.ra, ripening before or "With th_e unfolding 

of the leaves (J8). 

Ecological Factorso The soil requirements of winged elm are much 

the same as for .American elm as is evidenced by its rangeo The species 

can be found on a great variety of so.ils occuring in the Southeast 

United Stateso Winged elm grows fairly well on dry as well as on rich 

moist soils, according to the United States Department of Agriculture 

(46)o Usually winged elm is- found on dry gravelly uplands, less commonly 

in alluvial soil on the borders of swamps and the banks of streams, and 

occasionally in swampso The area of winged elm inhabitance is Southeast 

Virginia, Southwestern Indiana, Southern Illinois, and Southern Missouri 



and southward to Central Florida and the valley of the Guadalupe River, 

Texas; ranging westward in Oklahoma to Garfield County, as stated by 

Sargetn (JS) CJ 

Annual precipitation within its growing area averages 45 to 60 

incheso One-half or more of this precipitation falls within the warm 

months=-- April to September~ The growing season averages from.180 
.· 0 

to 300 days, and average annual temperature from 55° to 70 (45)o 

Under favorable climatic conditions winged elm is a prolific seed 

producer and seeds are viable soon after maturityo Seeds will germinate 

as high as 96 percent soon after harvesto If the seeds are covered with 

more than one-fourth inch of loamy soil, they would not emergeo After 

germination the most growth of the seedling is above the soil line, but 

after a few days development below the soil line increases as the above 

soil portion of the plant slows down (24)Q 

Cqrnpetitiyenesso Putnam (35) states that winged elm in open con• 

ditions grows rapidly, but many of its hardwood associates will exceed 

the diameter growth of the species in the openo Under forest conditions 

its growth rate is usually considered poor in relati.on to its associateso 

Elwell (12) found that in a transplanted nursery winged elm grows 

rapidlyo The elm plantings were approximately three years old and were 

cut back to 24 inches above the soilo At the end of two growing seasons, 

stem diameter had increased an incho Height had increased 37 inches and 

limb length had increased 35 incheso This followed very closely the 

findings of Dalrymple (6) in a winged elm release stud.yo Winged elm 

diameter, height, and leader growth was greater in the overstory control 

treatment than in the untreated check plotso 



Qhemigal Contto;l,Q Macy·: chemicals have been tried i'or the control 

of winged el.mo 
;.::· 

Some of the• ones, like the older ones, have not been 

satisfactory as i'ar as the control of winged elm is conoernedo The con-

trol of woody species by an aerial application is most effective in May, 

June and early July (4l)o 

A limited a.mount 0£ research has been done on the chemical control 

of winged elm itself, Elwell (ll,12) and Dalrymple (6) have been active 

in research on the winged elm problem in Southeastern Oklahoma. Darrow 

(7) has reported. that general recommendations can not be made for the 

control by aerial spray application on bottom-land hardwood mixtures con-

ta.ining elmo It has b~~~-- s.tjlr~eq. _ t)),~t w:\.,nged elm is res:;i.stant to aerial 

application (12). In other areas it has been reported that it has been 
I ' 

controlled to some degree by recommended aerial practices (2)o The 

available soil moisture greatly inf'luences the effectiveness of any 

chemical treatment (l, 9, 14, ;O, ;6)0 

Foliar. The pre.sently recommended aerial treatments for blackjack 

and post oak control 1~ two pounds acid equivalent of 2,4,5-T plus one~ 

half' to one gallon diesel oil in three and one-half to tour gallons water 

per acre (10, 20, 29, 37,44)0 

It has been reported·that transplanted winged elm five feet tall 

have apparently been killed with 2,4,5-T applied as a simulated aerial 

treatmento This was on a limited basis of three bushes transplanted out 

of their natural environmento The bushes were treated April JO, 1963, 

and rated for defoliation November 11, 196Jo The elm were sprayed at 
I 

the rate of two pounds 2,4,5-T, low volatile ester plus one-half gallon 

diesel oil in four gallons of water per acre (12)o 



In some areas of the United States winged elm has been reported 

intermediate in susceptibility to foliar treatments of 2,4,5=T (2, 25)o 

In other research (3) winged elm was reported to respond rather immediately 

to a foliage treatment of 2,4,S~T. It was reported that one week after 

treatment winged elm was one of the first species to show effect after 

sprayingo Two weeks after treatment, winged elm was reported to have 

turl'l.ed browno Defoliated was the descriptive term three weeks following 

treatmento The fourth week it appeared dead and eighteen weeks later it 

was in full leaf againo 

Injectiono Several non-foliar methods are used to control brush 

species resistant to foliar treatmentso Non-foliar methods usually give 

a higher percent kill as well as a greater assurance of killo 

One of these is injection, a slow and laborous method of treatment 

for the control of brusho Injection is done with the aid of an injector, 

which is a two ... inoh oylinder about four feet long with a. slightly convex 

bit on one end a.nd a. valveo The tool is filled with herbicide and oa.:t'riell:"., 

After a tree has been seleoted, the bit is thrust into the trunk and 

enough solution is released to fill the incisiono One.,inioisioin is made 
'' 

per inch diameter at breast height (DBH) and the incisions are made as 

near soil surface as possible (32)o Trees injected in the dormant season 

often will leaf out in the spring but will die if injected properly {4)o 

The method is very effective on almost all species if the herbicide and 

carrier are selected wisely, and the administration of the treatment is 

applied with careo 



The most common injection treatment is to apply 2,4t5-T ester, 

four pounds active, diluted to 1:9 with diesel oil (9, 27, 30, 43, 46)o 

This combination has been reported as an effective year round treatment 

on most hardwood species9 Carriers suggested here have been diesel oil 

and waterg Du.ring the growing eeason there was no difference reported 

between 1:9 and 1:18 ratios of 2,4,S~T and diesel oil or water (22)o 

Bullock (4) reported injections with li9 and 1:19 ratios of 2,4,5-T and 

diesel oil to be very effective, on all species, including elm. 

Injections two inches from the soil line are more effective than 

injections placed 12 inches high (33)o Good control has resulted from 

the injection of low volatile ester of 2,495=T in carrier at the ratio of 

1:9 with 8 mlo of solution per injection (34). Others have reported the 

application of 5 ml. of solution per injection (32)o The triethyla.mine 

salt formulation of 2,4,5-T is as effective~ as the butoxyethanol ester 

formulation when applied as a frill treatment with the exception of very 

latter part of the growing season, as reported by Keating (23)o 

The success of the injection program is almost entirely dependent 

upon the efficiency of the crewQ If the following six steps are carried 

out the effectiveness of the treatment is increased (l9)o 

(1) Incisions must extend completely around the treeo 

(2) The incisions are placed as low as possible on the stemo 

(3) Incisions extend into the wood or xylem as deeply as possiblea 

(4) Injection cups filled with chemicalo 

(5) Incisions spaced two inches aparto 

(6) Injection cups horizontal to the groundo 

There are many advantages to the dormant application of chemicals for 

brush controlo 



Basal Barko One.part 2,4,S=T, four pounds acid equivalent per 

gallon in 24 parts diesel oil is the most coilllllonly applied mixture for 

basal bark treatmentso !Dw volatile ester 0£ 2,4,5-T mixed with diesel 

oil are most effectiveo In some cases a mix of one part 2,4,5-T and 

7 

50 parts diesel oil have been used (34)o May is the most effective date 

for treatment (16)o 

'l'he basal bark treatment with 2,4,S~T was reported as intermediate 

on winged elm since resprouting occurred after treatment (2)o Basal bark 

treatments at the rate of 16 pounds of 2,4,S~T in 100 gallons of oil will 

control woody plants up to 5 inches DBH and also several species that are 

tolerant to foliage sprayso The treatment should circle the trunk, and 

the spray should be continued until soil immediately at the base of the 

tree is wet from the run=offo The spray can be applied at any time of 

the yearo 

Treated Stumpo When woody plants are removed by cutting, 2,4-D or 

2,4,5-T applied to the freshly out stump will keep most species £:rom 

sproutingo The mixture should be mixed with one part herbicide in 24 

parts diesel oilo The stump should be circled with spray until there is 

run~offo Complete coverage of the freshly cut surface is essential, 

especially where the wood and bark joinso Treatments can be made any 

time of the yearo Some shrubs and trees that tolerate foliage sprays can 

be killed by this method (20, 28; 39, 42)o 

One of the most promising new herbicides is picloram (4=amino=3,5, 

6-trichlorophicolinic acid)o Nation and Lichy (31) have reported that in 

the eastern United States that after two years winged elm has been con= 

trolled 99 percent with four=tenth and seven=tenth pound of acid equivalent 

picloram per 100 gallons of watero One hundred percent control was obtained 



with lo4 pounds picloram per one hundred gallons of watero Also, 100 

percent control was obtained with 4 pounds of the ester of 2,4,.5-To 

Since the sprays were applied as leaf~stem sprays with total coverage 

being desired, the gallonage rates varied according to the density of 

the bru.sh but in general ranged from 200 to .500 gallons per acreo 

8 

Observations made two months after application indicated a slower 

"brownout" rate on the brush treated with piolorum as compared to the 

brush treated with the ester 2,4,SfiT (JJ)o It was also reported that 

winged elm was more resistant to a lea£ spray than to a leaf-stem spray 

of seven .. tenths pound of actu.al piolorum per 100 gallons of watero 

Piclorum has also been tested in the form of pelletso Wiltse (49) 

has reported control of winged elm with 60 pounds of tordon per acreo 

Piclorum as a soil treatment gave good defoliation the same growing season 

i.t was appliedo The .piolorum was reported to have given taster reaction 

than did fenuron (J•phenylal, ledimethy-1 urea)o Fenuron was also reported 

to be slow aoting by Peevy C,J)o 

Tests show the application of fenuron at rates of one and two table~ 

spoons of pellets (4 to 8 grams of active fenuron) per stem ·to be an 

effective control (8,34,40)0 This single tree treatment was more effective 

than broadcast applications at rates up to six pounds per acre on the con= 

trol of post oak and blackjack oat in Texas (8)0 Peevy (34) reports that 

fenuron is more effective tor controlling upland hardwoods than other 

herbicides applied in the same mannero 

Winged elm grown on upland. sandy or sandy loam soils is included in 

range brush control in some loeationso Five or six pounds actual fenuron 

are recommended (21)o The application of fenuron by airplane was advisedo 
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Fenuron has been tested for the control of upland hardwoods applied at 

the rate or one gram per inch of DBHo Strip application or fenuron shows 

promise for control of winged elm in some areas (22)o Application of the 

treatment is recommended in the spring from bud growth to full leaf develop= 

ment (21, J4)o 



MATERIALS AND METHODS 

Experim,nt I - The effect or different treatments on the control of 

winged elm. 

A rocky upland site in Haskell County in eastern Oklahoma was selected 

for this study. Throughout this experiment "small" refers to trees 2 to 

J inches DBH and Hlarge" to trees 3 to .5 inches DBHo The treatments were 

applied to the two sizes of winged elm in a randomized complete-block 

design replicated eight times. Dates of applications were between June 13 

and 15, 196211 

The following treatments were applied1 

(1) Girdle Burn - The tree trunks were burned six inches high from 

the soil line with a compressed kerosene burnero The burner con

tained kerosene under pressure and burned through a coilo The 

fire was held on the small trees for JO seconds and large trees 

for 45 seconds. This treatment was an attempt to simulate the 

effect of a range fire on :!:;he.trees. 

(2) Injection - One part of a four, pound per gallon 2,4,.5 ... i,r 

butoxyethanol e.ster in nine parts diesel oil was injected, 

approximately one inch above the soil line. The incisions 

were cut at a 45° angle. Solution was allowed to flow into 

the incision until the incision was barely overflowingo One 

injection was ma.de per inch of DBH. An average of 5 mlo was 

applied in each incisiono 

(3) Basal Spray - Eight to 10 inches of the lower trunk were 

sprayed until there was adequate run-off to slightly :moisten the 

soil around the root collaro A solution of one part 2,4,5=T 

ester and 24 parts diesel oil was UE?edo A hand sprayer with 

lG 



a pressure of 20 psi, 80015 fan type nozzle was used to spray 

... laach tr.unk .. for .12 .seconds ·oni.the small trees and 17 seconds on 

the large treeso An average of l~O ml. was applied to each tree 

trunko 

(4) Treated stump· Elm trees were out 0££ three inches above the 

soil line with a chain saw .. Each stump was sprayed with the same 

mixture and sprayer as used in treatment three. The stump was 

sprayed until there was runNoff and the soil was slightly 

moistened around the stumpo .An average of 45 mlo was sprayed 

on each stumpo 

(.5) Untreated stump - This treatment was similar to four except no 

chemical was applied to the stumpo 

(6) Foliage-stem spray .. Trees were sprayed with a mixture containing 

three pounds active 2.4,S-T ester in 100 gallons watero A hand 

sprayer with extensions on it plus an adjustable nozzle were 

used to spray the foliage and stems. The foliage was sprayed 

until it dripped with sprayo One and one~fourth pint was the 

average applied per treeo The wind was vecy cal.mo 

(7) Dessicate Foliage~ The spray mix tor this treatment was six 

parts DNBP (di:n:i.tro ... o .. sec-butylphenol as Dow General) .and 40 

parts diesel oilo .An average of one and one-eighth pint of spray 

was applied to each treeo The rest of the treatment was exactly 

like treatment sixo 

(8) Check - Nothing was done to the trees what were designated as 

checks" 

The trees and stumps that survived the first treatments were retreated 

June 7, 19630 Three trees survived the basal bark treatment, one small and 

one largeo They each received a basal bark retreatment of 2,4,5=T ester, 
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16 pound active ingredient per 100 gallon (AIHG) diesel oil. The mix 

was applied the same way as the first basal spray treatmentso Trees 

that survived the earlier treatments were girdle burn, spray foliage, 

dessicate foliage, and untreated stump. These tour treatments received 

a foliage-stem application of three pounds 2,4,5-T ester AIHG watero 

Treatments were administered exactly as the two previous foliage treat-

ments. 

Experiment 2 - Basal and foliar treatments of 2,4,5-T as they are 

affected by tree sizeo 

A rocky9 lowland site in Pittsburg County in eastern Oklahoma was 

selected for this study. The treatments were applied in a randomized 

complete·block design replicated 10 times, each replication consisting 

of one treeo Winged elm about 2, 4, 6, 8, 10 and 12 feet tall were 

selected for this study. Four treatments were applied to each sizes 

(l) Stem-foliage spray - The spray was applied to each tree until. the 

foliage and stems were dripping with sprayo This was done by 
• 

directing the spray on all sides and t.rom different angles of the 

crown. The spray contained four pounds of active 2,4,5-T ester 

in 99 gallons of carrier. The carrier was comprised of one part 

diesel oil and fnur parts of water. 

(2) Basal Bark - The 2,4,5-T ester of 16 pounds AIHG diesel oil was 

sprayed on the lower eight inches of the trunks of 10 trees of 

each size ... The trunks were sprayed until there was enough run

off to wet the ground a.round the root collar .. 

(3) Stem-Foliage Spray check - Cheek received no treatmento 
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(4) Basal bark checks - These trees received a basal bark treatment 

as in treatment two but only diesel oil was appliedo 

Treatments were applied the morning of June 6, 196'.3, with an adjust

able nozzle on a hand sprayer. At 8:JO aomo that day air temperature was 

86° F and soil t,mperature was 78° Fo Wind was 5 mopoho from southeast 

to northwest. Weather was clear. 

El;periment J • The effect of five herbicides compared on winged elm. 

A shallow and sloping soil in Pittsburg County in eastern Oklahoma 

was selected for this studyo Winged elm trees for this study were from 

one to one and three-fourths inch DBHo Most trees were approximately 10 

feet tall and were part of the understory of larger American elm and oako 

The following 13 treatments were applied in a randomized completee 

block design replicated 10 times. 

(l) Granular dioamba 10 percent (2 metho.xy '.3, 6 d.iohlorobenzoic acid 

or Banvel-D) was applied at the recommended rate which was two 

tablespoons per inch DBHo The chemical was placed within six 

inches 0£ the trunk on all sides by hando 

(2) Dimethylamine salt of liquid d.ica.mba was sprayed on the soil in 

a ring six inches around the base of the tree. The spray was 

mixed at the rate of four pounds of aoio per 100 gallons of 

solution, using water as a carrier .. One""fourth pint of solution 

was sprayed on the soil per inch DBH • 

. (3) Dicamba was applied at twice the rate as treatment twoo 

(4) One-half pound of liquid picloram (potassium salt) ADiG of 

water was applied as a foliage=stem spray until the leaves 

dripped with sprayo This was accomplished by directing the 

spray on the foliage from all sides at different angleso 



(5) Picloram was applied as in treatment four except one pound 

of picloram AIHG of water was usedo 

(6) Granular picloram, 10 percent, was evenly applied to 25 square 

feet around the base of the trees at a rate of five pounds aoio 

per acreo 

(7) Granular picloram was applied as in treatment six except that the 

rate of tordon was 10 lbso aoi. per acreo 

(8) Granular fenuron was applied at the recommended rateo The rate 

was one tablespoon of fenuron, 25 percent, applied to one-half 

to one square foot of the soil around the base of the treeo This 

was equal to 1279 lbso fenuron per acre on a broadcast basiso 

(9) Prometone (2, metllc:>xy bis .Lisopropylaminil'-s-Triazine) was applied 

at the rate of 10 pounds AIHG spray mixo The remainder of the 

mix, 971 gallons, was composed of four parts water and one part 

diesel oil. It was applied as a basal bark treatment and was 

applied in excess of norm.al basal bark treatmentso The trunk 

was sprayed until there was enough run-off to completely wet 

the soil around the root collaro Approximately 120 mlo was 

applied per trunko 

(10) Prometone was applied as in treatment 9 at the rate of 20 pounds 

AIHGo 

(11) This treatment was applied at the rate of 20 pounds AIHG, prometone 

and two pounds of 2,4,5-T ester was added to the spray mixo 

(12) The 2,3,6-TBA (Trysben 200) was aP,plied at four pounds active 

per 98 gallons watero Treatment was applied as a foliage spray 

as were previous foliage spray treatmentso 



(13) Check plots had no chemical treatment of any kind applied. 

Treatments were applied June 5 and 6, 19630 June 5, the wind was 

five m.p.h, from southeast to northwest. Air temperature was 89°11' and soil 

temperature was es0r. June 6, the air temperature was 86°r and soil temper• 

a.ture was 7.S°F. Wind was .S mop oh• from southeast to northwest. 

Experiment!• The injection 0£ 2,4,S•T in winged elmo 

A shallow and rocky soil in Pittsburg County in eastern Oklahoma. was 

selected for this study. In this experiment, trees were injected with three 

rates of 2,4,5-T ester in three different carriers, The objective of this 

study was to measure the effectivenes~ of different diluents and dilutions 

of 2,4,5-T (butox;y ethanol ester) when applied by the injector method. 

The following treatments were applied to a randomized complete-block 

design replicated 10 times. 

(l) The 2,4,5-T ester in water at the ratio of 119, 1:18, and 1:27. 

(2) The 2,4,5-T ester in diesel oil at the ratio of 1:9, 1318, and 

1:270 

(3) The 2,4,5-T ester in base oil at the ratio of 189, 1:18,and 1:270 

Each winged elm tree. was considered a plot. The incisions were ma.de 

and the chemicals applied in tW? independent operations. An injector was 

filled to two-thirds capacity with water to add weight to the injector and 

to insure a deeper incision. The immediate vicinity of the tree stem was 

cleared out to provide uniform working conditions. Four incisions were 

made per tree as close to the soil line as possible, horizontal to the 

soil surface. With the aid of an automatic syringe 4 mlo ~f injection 

mix was inserted into each incisiono The winged elm trees were between 

two a~d one-half to three and one-half inches DBH and average 18.,5 feet 



tallo Treatments were applied December 22, 19620 Soil temperature was 

44°F and air temperature was 52°F at 1:00 pomo 

werime;t, ~ - The injection or 2,4,.5-T in American ellrJ., (Ul,mus wr19ana)o 
A flat, lowland in Noble County in North Central Oklahoma was selected 

for this test. The treatments were applied exactly as treatments in experi ... 

ment fouro Experiment five was located in Payne County, Oklahoma, near 

Stillwater. Treatments were applied February 18, 1963, and soil and air 

temperatures were 41 and 48°F respectivelyo Treated trees were 2o5 to 

:3o5 inches DBHo 

Experiment 6 - Comparison of different phenoxy herbicides and basal 

applications on winged el.mo 

The site for this study was on a shallow and sloping upland in 

Haskell County in eastern Oklahomao The obje~tive of this study was to 

determine the effects on w;i.nged elm of 2,4,5-T ester, 2,4,5-T amine, 2,4-

D ester, and silvex (2-L2,,4,5-Trichlorophenox:if Propinoic acid) and 

different methods of applicationso 

All plots were established on a gently sloping, shallow, and rocky 

soilo Plots were laid out in a randomized complete-block designo Each 

treatment was replicated 10 times, each replication consisting of one 

treeo 

The treatments were as follows: 

(1) 2,4,5-T ester, 2,4,5-T amine, Kuron (propylene glycol butyl 

ether ester of silvex, and 2,4-D ester were each mixed with 

diesel oil at the ration of lg9 and applied as an injection 

treatmento 



(2) The 2,4,5-T ester, 2,4,5=T amine, silvex, and 2,4--D ester 

were mixed in diesel oil at the ratio of 1~28 and applied to 

the trunks of the elm. trees as a basal sprayo 

l'l, 

These treatments were applied December 21, 1962g The temperature was 
0 .38 F at lOa.30 aomo Weather was oloudy and dampo The day bef,ore the treat ... 

ments were applied there was one inch of rain, The trees were two and 

one~half to three and one-half inches DBH and averaged 15 feet tallo 

The basal sprays were applied with a three gallon hand sprayero A 

pressure of 20 psi was used with an 80015 nozzleo The spray was directed 

on the lower 8 to 10 inches of the trunk of the tree for 12 seconds. This 

applied between 77 and 80 mlo of solution per treeo Eighty mlo of spray 
I 

was enough to wet the lower 8 to 10 inches of the truri,k and to wet the 

immediate soil around the base of the treeo 

Injection treatments consisted of making the inc~sion of the stem a 

separate operation and appl~:rig.,th~ chemical as descrfbed in experiment 

The amine formulation of 2,4,5-T was suspended i~ oil with constant 

agitationo 

Experiment 7 m Comparison of different chemicals and basal applications 

on American elm.o 

A site in Noble County in north central Oklahoma 1.vas selected for 

this studyo The preceeding experiment was applied to American elm~ with 

the addition of Silvex in the oil soluble amine formo Test location was 

near Stillwater in Payne County, Oklahomao Date of application was 

Febnary 19, 196.3, and air temperature was 51°Fo T:ree:s were 2o5 to 3o.5 

inches DBHo 



Experiment 8 - Natural mortality of winged elm seedlings in natureo 

An area in Haskell County in eastern Oklahoma was selected for this 

studyo The natural mortality of winged elm seedlings was observed in this 

experimento Seedlings two inches tall and in their second growing season 

were used for this studyo The seedlings were in their natural environment 

under heavy brusho This experiment was replicated five times and ea.oh 

replicate was nine square feeto .Mortality rate was measured throughout 

the growing seasonso Readings were taken by dividing each yard square 

replicate into 16 sub units and counting the seedlings in ea.oh sub unito 

This experiment was established June 15, 19620 Light reaching the surface 

of each replication ranged from 250 to 1500 foot candles in one replication, 

to 500 to 3900 in another at mid dayo 

Experiment 9 ~ The effect of water extract from winged elm seed on 

germination .. 

This experiment was initiated to determine if there is an inhibitory 

compound in the distilled water extract of winged elm seedo In test A, 

40 grams of intact winged elm seed were placed in a 500 mlo beaker and the 

beaker was filled with distilled water and covered with foilo In test B, 

56o9 grams of intact winged elm seed were treated as in test Ao 

The seeds were allowed to soak for the desired period at room tempera= 

tureo Nine mlo of solution was removed and used to moisten a germinaticm 

material (Kimpak) which had been placed in a Jo5 inch square plastic boxo 

~ine mL distilled water was used as a moistening agent for the checkso 

Seeds of various species were placed on the moist germinating material, 

whieh was under a lid sealed with masking tapeo Seeds were allowed to 

germinate at 30°c under alternating light in a germinatoro Species used 



to measure germination were alfalfa (Medicago sativa)~ current year 

crabgrass (Digitaria sanguinalis), two year old crabgrass, tomato 

(Iqcopersicon esoulentum.), pearl millet (Setaria italica), winged elm, 

and cucumber (Cuc'lUTJ:i.s sativus)o 

Both studies were replicated five times in a randomized complete

bl.ook design, each replicate consisting of 25 or 50 seedso Percent 

germination and total length was measured. 

ExpetimenJi: 10 • The effect of shade on the growth and development of 

winged elmo 

:l9 

This experiment was designed to evaluate the effect of shade on the 

growth and development of winged elm seedlings. Two year old seedlings 

were removed from their natural environment and transplanted into flats 

and allowed to recovero After recovery the seedlings were thinned to 

eight per cent flat and placed under 50, 75, and 88 percent shadeo The 

shades were made of plastic shade olotho The flats were watered regularly 

and the seedlings were allowed to grow for one growing seasono 

This experiment was replicated four times, each replication consisting 

of eight plantso Length, dry weight and number of leaves were measuredo 



RESULTS 

Experiment 1 • The effect of different treatments, including 2,4,S=T, 

on the control of winged el.mo 

Almost all the treatments showed some effect 16 days after treatment,· 

the exception being the large trees treated with the basal bark treatc 

mento Both large and em.all trees ot the two foliage applications showed 

an immediate response to the 2,4,5~T and the DNBPo Both sizes ot the stump 

treatments showed no response after being out offo The girdle burn treat• 

ment showed the least effect of any treatments, except the basal barko 

Only the lower branches of the trees treated with girdle burn showed any 

effect at allo This effect was probably from the upward movement of the 

heat during the burning of the lower trunko 

All the foliage on the small trees receiving the basal bark spray 

had turned yellow or brown 16 days after treatmento fhe large trees 

receiving the same treatment showed no effecto With the injection treat~ 

ment, all the leaves on both tree sizes were brown or a bright yellow 

from the bottom of the crown to the topo All checks were green and 

appeared normalo 

These treatments were observed closely for the entire growing seasono 

Thirty-six days following treatment trees in the injection and foliage 

spray plots had turned brown completely and the leaves had curledo The 

treated stumps, both large and small, had started to dry out and crack 

from the center to the edgeo Basal bark treated small trees had 100 

percent brown leaves and they were cur~edo The large basal bark trees 

were somewhat lacking in the overall effecto 
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Trees that had been girdle burned only had the lower one=fourth of 

the leaves showing effect after 36 dayso In trees treated with DNBP for 

dessication, all the leaves had turned brown or dropped off, but some of 

these trees had showed evidence of feathering or resproutingo Most of the 

resprouting occurred on the main stemo 

There were 62o5 percent of the untreated small stumps that had started 

resprouting 36 days after treatmento The number of sprouts per stump ranged 

from one to thirty and from one~half to three inches lcngo Three of the 

large untreated stumps had resprouts ranging from three to eight per stump 

and from cneQhali' to three inches longo All oh~cks were green and actively 

growingo 

At the end or 68 days all treatments except injection and treated 

stump had green leaves present, either from feathering or leaves tha;t'. were 

never a.ffeotedo 

Initial defoliation was excellent on both sizes of the dessicate-

foliage treatmento However, feathering was rated as much as ten on some 

treeso Hereafter, defoliation ~s expressed in percel;l~ and feathering is 

rated on a Oto 10 scale with O=no feathering and lO=severe featheringo . ' 
. ' 

The feathering originally started on the lower three feet of the trunk but 

eventually spread to all parts of the tree on branches larger than one inch 

in diameter .. 

Every untreated small stump had sprouts ranging from two to six inches 

long and possessed from t'WO to fifteen leaveso Less t,han half the larger 

untreated stumps had sproutedo The number of sproµts ranged ,from five to 

thirty with the first sprouts emerging from between the bark and wood of 

the stumpo Oyer one=half of the'se stump tops had started to crack as the 

treated stumpso 
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The spray foliage trees had good initial defoliation but cme=eighth 

(l)f the t,:rees in each s:l.ze had begun to feathero These feathers came from 

b:1:•w1:nt1ci.hi:'.ls and twigs primarily smaller than one inch in diamete:ro 

.Moist trees in the small girdle burn and all in the large class 

appea~ad completely recoveredo All trees treated with the basal bark 

·tre1.19/tment, had at least 9.5 perce:nt defoliation with no :f.'eatheringo 

Al.so, 68 days after treatment a population increase of chewing 

c:a.terpilla:r·s we:t·e observedo The worm was the variable oak worm (I;iete,..tQgamp§!. 

.man.~ l)bldyo )o Some of the leaves of winged elm and the oak were eaten 

by the cat,e:rpilla:rs but probably not enough foliage was removed to influence 

·the treatmentso 

Fifty weeks following initial treatment a more complete analysis of 

the treatments could be r11adeo Injection and treated stumps were the only 

treatments that ha.d u.ri.animo·u.s apparent kills of 100 peroento The control 

sh((ll~m by girdle burn on small trees, untreated small stumps~ large foliage 

spray~ and small dessicate spray was zeroo 

The feathering on all other treatments was rated low~ f?X©ept for 

DNBP a.:nd spray foliage treatments, which were rated 4 or 5o Defoliaticm 

cm these same treatments was low except for basal barkv -rr,rhicll was rated 

between 60 and 90 percento A leaf absence of lJ perce;nt was determined 

for the ghdle burn treated treeso Leaves were not absent from a:ny 

localized area, but the absence was spread evenly though the crowno 

Checks were nornalo 

Untreated stumps had sprouted and sprouts were 15 inches longo Spray 

f«:llliage and dessicate foliage had less than 2.5 percent apparent kill with 

slight to strong featheringo 



a~eal bark treatments were made on three trees which were not dead 

from the previous basal bark treatmento A foliage~stem treatment was 

applied on July 7, 1963, to every tree in both size ranges of girdle 

burn, spray foliage, dessicate foliage, and untreated stump (Table l)o 

Again as in the spray foliage treatment before, all trees were rated 

97oS percent on defoliation two months after sprayingo Trees that had 

girdle burn the first treatment had begun'to feather. All basal bark 

trees were 100 percent defoliated with no featheringo 

Twenty"'·three months, · or during the third growing season after the 

first treatment, and eleven 1110nths after retreatment~ the kill appeared 

g@~do Injection, basal bark, treated stumps, and large untreated stumps 

were rated 100 percent. Small girdle burn was rated 9808 percent and 

large was 100 percent defoliated with feathering of 08? and 4o0 on the 

small and large trees respectivelyo 

Defoliation was rated high on trees that received a treatment, and 

feathe~ing was low on all but the large girdle burn and large dessicate 

foliageo 

All trees that received a treatment or a retreatment were defoliated 

over 88 percent 27 months post treatmento However, the treatments of 

girdle burn, untreated stump, spray foliage and dessicate foliage had 

permitted the trees to feathero 

It should be pointed out that after 1962 these trees were growing 

under extremely adverse conditionso The long term average annual precipi~ 

tation for the area was 40 to 45 incheso Du.ring 1963 only about one=half' 

the average moisture was receivedo The first seven months of 1964 were 

extremely dry too o 
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The average temperatures in the summers of 1962 a,nd 1963 in the field 

were approximately 4°F warmer than the long term averageo One the other 

hs.:rtd~ ·the winters t'c:r ·the same periods were about 4°F cold.er than the long 

't,®ffl &l,V®:l'.'/Jg{ilg 

'l'he adverse eond:1.tions o:f drought and higher tempera.tu.res in ·the 

summer caused these winged elm trees that were studied to be in abnormal 

state of existence during the testo 

It would appear "that of the eight treatments, only the injectionj 

basal bark, and treated stump treatments resulted .. in GOmplete tree kill., 

H~i..ieveri the stem=foliage spray following the others also resulted in a 

good apparent killo 

Experime~ = Basal and foliar treatments of 2,4,5=T as they are 

affected by t.ree si.ze o 

Resu.lts of the foliage spray are quite similar on all sizes after 

9 weeks (Table 2).. All six tree s:l..zes were rated between 7lo.5 and 97 

percent de:foliationo Each of the six sizes was showing some featheringo 

Feathering was rated from ol to lo9o Feather length ranged from .,1 inch 

to L 13 imihes long o 

The basal bark t:rea.tment, however\) was more effective., Of the six 

sizes o:f trees trea.ted, each size was completely defoliated and there was 

n~ feathering on any ,of the sizes treatedo The check was completely 

n~:rmal and the basal bark check showed no response of any kind to the 

treatment they receivedo 

Eleven months after treatment all trees that received a treatment 

were above 76 percent defoliations except the basal bark check treated 

treeso In every tree size the feathering on foliage spray was higher 

than on the basal bark treated treeso The basal bark treatment on trees 

of 2 to 6 feet was the most effective treatmento 



TABLE I 

EFFECT OF DIFFERENT 2,4,.5=T TREATMENTS ON WINGED ELM 

12 .. 5 Months After 
1st Treatment 

11 Months After 
2nd Treatment** 

15 Months After 
2nd Treatment 

Treatment Size Defol.. Feather FL* Defol., Feather Defolo Feather FL* 

Girdle Burn** 

Injection 

Basal Bark 

s 
L 

s 
L 

s 
L 

Untreated Stump** S 
L 

Treated Stump s 
L 

Spray Foliage** S 
L 

** Dessicate Foliage S 
L 

oO 
lo2 

100 .. 0 
10000 

87.,5 
62 .. 5 

2.5.,0 
o .. o 

0.,0 
12 .. .5 

Oo25 
o .. o 

o .. o 
0.,0 

o .. o 
0.,5 

1 
1.5.,01 
20 .. 0 

o .. o 
o .. o 

4.,0 
.5 .. 0 

4 .. 0 
.5o O 

0 .. 8 
OoO 

o .. o 
OoO 

o .. o 
Oo5 

18 .. 0 
14o0 

0.,0 
0.,0 

8.,0 
11.,0 

lOo.5 
9.,0 

98 .. 8 
100 .. 0 

lOOoO 
10000 

100 .. 0 
100 .. 0 

100 .. 0 
96.,3 

95.,0 
95o0 

0 .. 87 
4.,00 

OoO 
0.,0 

o .. o 
o.o 

1 
2o5 
0.,01 

o .. o 
0.,0 

1.,25 
0.,62 

0 .. 62 
5 .. 50 

99.,0 
99 .. 0 

100.,0 
100 .. 0 

100 .. 0 
100.0 

88.,0 
100.,0 

100.,0 
100.0 

100.,0 
95.,0 

100 .. 0 
99.,0 

008 
1.6 

o .. o 
o.,o 

0.,0 
o .. o 

1 
L21 o.o 

o .. o 
0.,0 

0.,0 
0.,5 

0.,0 
loO 

0.,0 
o .. o 

0.,0 
o .. o 
0.,0 
0.,0 

2.,0 
0.,0 

0.,0 
0.,0 

o .. o 
o .. o 

OoO 
1.,0 

Check S O .. O 0.,0 0.,0 O.O 0.,0 OoO OoO 0.,0 
L o .. o OoO 090 o .. o 0.,0 OoO OoO OoO 

*Feathering Length in Inches 
1 
Actual Number of feathers, the other feathering treatments are on a basis of O=no feathering, 

lO=e~t~nsive feathering ~ 
**A second treatment of a foliage=stem spray of 2,4,.5-T was applied to the girdle burn~ spray foliage, 

dessicate foliage and untreated stump treatments., 



There was only one tree with any feathering in the eight feet basal 

bark cl.asso This tree was heavily shaded around the base by Smilax sppo 

There was also only one tree besides this one that wasn't completely 

defoliated in the eight foot basal bark oatego:ryo 'l'his tree had no 

defoliation indicating that it was not treated or this was a new batch 

o.£ spray in the sprayer and the diesel oil was not sprayed trom the line o 

'l'he base of the tree did appear to have been treated. 

The untreated trees had no s;vmptoms of any kind and appeared normal. 

The oheok basal bark oil treated trees were not affected by the diesel oil 

in any visable way. 

Evaluations fifteen weeks after treatment, from the aspect of feather-

ing and defoliation, showed basal bark to be better than the foliage spray 

en all sizeso There did not ,appear to be any general susceptibility trend . . ' 

with regard to tree sizeo 

Ex.pe;d,ment 3 • 'l'he effect of five herbicides compared on winged elmo 

(Table 3) 

At nine weeks after treatment all trees that received a treatment were 

rated above 50 percent for defoliation except treatments Prometone 10 lbo, 

Prometone 20 lb.+ 2 lbo 2,4,5-T and TBAo No treated trees had any 

featherso 

Fenuron was rated at 10 earlier but four replications had 100 percent 

new leaves nine weeks post-treatmento leaves were smaller than one~halt 

the natural sizeo This regrowth was not due to :reathering because new 

leaves have emerged from old buds that previously supported leaf growtho 



TABLE II 

AVERAGE DEFOLIATION AND FEATHERING OF WINGED Ell:I 

THREE DATES AFTER THE APPLICATION OF 2,4,5-T 

AS A FOLIAGE SPRAY (FS) OR BASAL BARK (BB) 

Nine weeks 
after 

~reatment 

11 months 
after 

treatment 

15 months 
after 

tx:~atmen;t: 

Height % Def o Feather FL* % Defo Feather % Defo Feather 

4 

6 

8 

10 

12 

Check 

2 

4 

6 

8 

10 

12 

Check 

100.,0 

100 .. 0 

89o0 

85o0 

97o0 

9Jo0 

77,.0 

8Jo0 

OoO 

0.,0 

o .. o 
OoO 

L,O 

*Feather Length in inches 

Basal &.rk 

O .. O lOOoO 

0 .. 0 100"0 

OaO 10060 

o .. o 81 .. 0 

Foliar Spray 

Oo4 98o0 

0,,9 lOOoO 

loJ 91o0 

Ool 95o0 

008 82o0 

Oo9 96oO 

)o) 

lOOoO 

90.,0 

10060 

840.0 

97o0 

72o0 

70,,0 

99o0 

8Jo0 

92o0 

72o0 

80o0 

Feathering O = no feathering 10 = extreme feathering 

o .. o 

o .. o 

0,,0 
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Trees treated with 2,3,6 TBA were defoliated to the extent of 42 

percento Untreated trees (check) showed no abnormalitieso 

The amount of control had changed drastically 48 weeks latero 

Results among the treatments varied widely in defoliation from Oto 100 

percento Only four treatments appear to show any promise for the control 

of winged el.mo 

The treatment causing the best control was picloram granular at 10 
I 

pounds per acreo Apparent kill was 100 percent for this treatmento The 

o~ntrol with dicamba liquid at eight pounds, picloram liquid at one pound 9 

and pi.c:loram granular at 5 pounds were rated above 92 percent for defol= 

iation. 

The rest of the treatments showed less control, and trees treated 

with prometone showed no defoliation at any time during the studyo Fif= 

teen months post=treatment most trees chemically treated had large defol= 

iation percentageso All of the treatments except one s~owed evidence of 

featheringo Control was normal throughout the investigationo 

E;x:periment .1± - The injection of 2~4,5=T in winged elm with different 

diluents .. 

The results of this study clearly indicate the superiority of the 

injection method of treatment over other methods for the control of 

winged elm.. All nine injection treatments showed excellent defoliation 

21 weeks after treatment (Table IV)o The only treatment that may be 

less effective as far as defoliation was concerned was the 294 95-T ester 

in water at the rate of 1:270 Nine trees in this group have a 100 per= 

cent rating for defoliationo The remaining tree had only 20 percent 

defoliationo There is reasonable doubt as to whether this tree was 

treated exactly as the rest of the trees receiving this treatmento 



Chemical 

Dicamba Granular Soil 
Dicamba Liquid " Dicamba Liquid " Picloram Liquid Foliar 
Picloram Liquid II 

Picloram Granular Soil 
Picloram Granular II 

Fenuron Granular " 
Prometone Liquid Foliar 
Prometone Liquid II 

Prometone 2,4,5-T II 

Liquid 
TBA Liquid fl 

Control 

*Chemical still acting., 

TABLE III 

EFFECT OF TREATMENTS ON WINGED ELM ONE TO ONE 
AND ONE-HALF INCHES DBH 

9 weeks 48 weeks 
post post 

treatment t eatment 
Tm.t., No .. Defol. Feather Defol., Feather 

1 71 0 69 2 .. 0 
2 74 0 87 3 .. 5 
3 77 0 100 1.,0 
4 81 0 98 4~2 
5 69 0 100 0.9 
6 90 0 90 0 .. 4 
7 100 0 100 OoO 
8 80 0 79 4.7 
9 0 0 11 o .. 6 

10 55 0 0 o.o 
11 29 0 57 0 .. 3 

12 42 0 97 JoO 
13 0 0 0 0 

Feathering scale O=no feathering lO=severe feathering 

15 months 
post 

treatment 
Defol., Feather 

84 1.5 
75 1.8 
97 o.6 
88 Ll 
92 0.8 
99 Oo2 

100 OoO 
86 0.3 
14 1 .. 4 
36 0 .. 7 
42 1.3 

72· 1 .. 8 
0 0 

~ 



Thirty-two weeks a£ter treatment the dependability of the injec~ 

tion method was more clearly ind.icatedo The 2,4,.5-T in water treatment 

at the ratio 0£ l:27 was still rated at 92 percent on defoliation; one 

tree was still rated 20 percent and all other trees treated with this 

rate maintained their individual ratings of 100 percento · The ten trees 

that received 2,4,.5-T in base oil at the ratio of 1:9 were rated 100 

percent, with the exception of one which had 90 percento This group 

of trees had an average defoliation of 99 percento All other treated 

trees were rated 100 percent apparent killo There was no resproutingo 

Seventy-two weeks post treatment all treatments were 100 percent 

defoliation with no feathering except treatment 7 which was rate~,Oo.5 

for featheringo 

The treated trees 21 months post-treatment demonstrated the depend· 

ability 0£ the injection treatmento All treated trees were completely 

· defoliated except checks which were normal. 
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Exper1rnent S - The injection of 2,4,5-T in American Elm (U:J,mu1 ameri91n1) 

(Table .5) 

All the treated American elm trees in this study show ve'ry little 

defoliation seventeen weeks after treatmentG However, the chemicals still 

showed some activity in the leaveso The standard treatment 1:9 ratio of 

2,4,.5-T ester is diesel oil appeared the best one year after treatmento 



TABLE IV 

EFFECT OF 2,4,5-T ESTER WITH DIFFERENT DILUENTS AND 

DILUTIONS ON DEFOLIATION OF 

WINGED ELM (as percent) 

Weeks Post Treatment 
21 32 72 

Diluent Dilution Tmto No. Defol De fol De fol 

Water 1:9 l 100 100 100 
Water 1:18 2 99 100 100 
Water 1:27 3 92 92 100 

Diesel Oil 1:9 4 100 100 · 100 
Diesel Oil 1:18 5 100 100 100 
Diesel Oil 1:27 6 100 100 100 

Base Oil 1:9 7 100 99 100 
Base Oil 1:18 8 100 100 100 
Base Oil 1:27 9 100 100 100 

Control 10 .o 0 0 

84 

De fol 

100 
100 
100 

100 
100 
100 

100 
100 
100 

0 



TABLE V 

EFFECT OF 2,4,5-T ESTER IN DIFFERENT 

DILUEN'.CS AND DILUTIONS ON AMERICAN ELM 

Weeks Post Treatment 
l 6 

Diluent Dilution TmtoNOo % Defol CSA1 AL2 % Defol 

Water 1:9 1 50 loO 27 70 
Water l:18 2 16 08 19 41 
Water 1:27 3 24 2o2 22o5 50 

Diesel Oil 1:9 4 60 308 l;o.5 100 
Diesel Oil 1118 .5 .50 la6 2.5 9.5 • .5 
Diesel Oil 1127 6 '26 l,O 1.5 40 

Base Oil 119 ? 80 lo4 9,.5 88 
Base 011 1118 8 60 l,8 2.5o.5 86 
Base 011 1127 9 20 106 Jl,5 72 

' 

Check 10 0 .o 0 0 

lcsA = Chemical still active in the leaves 
0 = no activity 10 = extreme activity 

Feather 

.l 

.. o 
~'i 

ol 
06 
oO 

o7 
o2 
ol 

oO 

2AL = Percent of remaining leaves that are affected by the chemical 

.32 



Experiment 6 - Comparison of different chemicals injected and basally 

applied on winged elmo 

All the injection treatments received a rating of 98o5 percent or 

better 25 weeks after treatmento The basal spray treatments were quite 

heterogenic as far as results were concernedo Ratings ranged from 3o5 

percent for 2,4-D ester to 96 percent for silvexo 

Thirty-four weeks after treatment the results were similar to the 

2.5 week readingso The injection treatments were rated 100 percent and 

basal bark treatments ranged from oS to 99 percent with the same two 

treatments being the high and lowo 

Sixty-eight weeks after treatment the injection and basal bark 

treatments were 95 percent or more defoliation and feathering was below 

)o)o 

Five of the eight chemical treatments that were applied to the 

trees had caused complete defoliation. The three remaining treatments 

had not caused complete defoliation and the three treatments had allowed 

the treated trees to feathero 

Experiment 7 - Comparison of different chemicals injected and basally 

applied on American elmo 

Neither method of application nor chemical was effective in this 

study 18 weeks after treatmento There was still some chemical activity 

in the leaves but it was not enough for controlo The following growing 

season was about the same as before, except most defoliation ratings 

increased about 25 or 30 percento 



TABLE VI 

EFFECT OF VARIOUS CHEMICALS INJECTED (I) OR 

BASALLY (BB) APPLIED TO CONTROL WINGED ELM 

Weeks Post Treatment 
J4 68 84 

Treatments Tmt. No. % Def'ol % Def'ol Feath % Def'ol 

2,4,.5-T(ester) I l 100.0 100.0 .o lOOoO 
2,4,.5-T(ester) BB 2 8lo0 99o0 • .5 97.0 

2,4,.5..,T(amine) I 3 10000 10000 .. 1 10000 
2,4,.5-T(a.mine) BB 4 o.5 100.0 )o) 49o0 

Sil vex I 5 100 .. 0 lOOoO .. o lOOoO 
Sil vex BB 6 99.0 100.0 .o 100.0 

2,4-D (ester) I 7 100.0 100.0 .. o 100.,0 
2,4-D (ester) BB 8 5o0 9.5.0 3.2 31.0 

Control 9 o.o o.o .. o o.o 

Fea.th 

.o 

.4 

oO 
4.1 

oO 
.O 

.,0, 
)o} 

.o 



TABLE VII 

EffECT OF VARIOUS CHEMICAlB INJECTED (I) OR 

BASALLY (BB) APPLIED TO CONTROL WINGED EIM 

Weeks Post Treatment 
,. :r .. 

Treatments Tmt. Noo Defol CSA1 AL2 De fol 

2,4,5-T (ester) I l 50 .7 1.5.5 62 
2,4,5-T (ester) BB 2 30 20'.3 24o5 56 

2,4,5-T (amine) I J 70 2oJ 2lo5 99 
2,4,.5-T (amine) BB 4 0 o9 24.5 0 

Sil vex I .5 3.5 o.5 25o0 72 
Sil vex BB 6 50 loJ ).5o0 76 

2,4-D (ester) I 7 8.5 lo.5 '~.8~0 100 
2,4-D (ester) BB 8 25 o.5 ·77 ~o 67 

Check 9 0 oO .O 0 

Silvex (dacamine)BB 10 9 lol 4lo0 35 
Silvex (dacamine)I 11 88 2o2 2o5 100 

I= Injection · BB. = Basal bark 

1csA = Chemical still active in the leaves 
D:01=nno activity · 10 = extreme activity 

2AL = Percent of remaining leaves affected by the treatment 
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Feath 

lo2 
o4 

lo4 
0 

1.1 
2o0 

lol 
loO 

oO 

o2 
oO 
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Experimen; 8, - Natural mortality of 'Winged elm seedlings in natureo 

(Table 8) 

The purpose of this study was to determine the percent natural 

mortality of winged elm seedlingso Readings were taken during two grow-

ing seasons. The plots had an average of 118 plants per 9 square feet 

or .571,120 seedlings per·aoret1 There was a steady decline with time in 

the number of seedlings that su:rvived. The percent mortality increased 

as the number of seedlings decreasedo 

Date 

6/13/62 

8/3/62 

9/26/62 

6/7/63 

8/15/63 

TABLE VIII 

NATURAL MORTALITY OF WINGED ELM 

SEEDLINgs IN NATURE 

Replications 

...1... ~ ...l.. ...!:!:.. ..i.. 

)2 86 171 174 126 

28 .59 147 118 98 

15 40 107 63 37 

17 84 19 

1.5 52 17 26 

% 
Mortality 

Average b,ye;ca.ga 

118 0 

90 2408 

53 5.5o4 

40 7)06 

'Z?o.5 80o5 

Experiment 9 - The effect of water extract from winged elm seed on 

germination. 

Some of the species tested were more tolerant to the water extract 

than otherso In both tests tomatoes were more sensativeo In one test, 

the alfalfa in the 264 hour extract only germinated 4o0 percent, but the 

germination dishes were heavily infested by funguso Also, in both tests 



the percent germination of crabgrass was increasedo In the second 

test the crabgrass seeds produced that current season germinated 2o4 

percent when exposed to the 264 hour soaked extract, 

As the number of hours that the elm seeds were in contact with 

the water increased, so did the total growth and germination of the 

species tested, except tomato and alfalfao 

TABLE IX 

AVERAGE TOTAL LENGTH OF SEEDLINGS (IN MM) 

WHEN A WATER EXTRACT OF WINGED ELM SEED 

WAS USED AS A MOISTENING AGENT 

Experimen:tt A 

s~gIEs 

Noe Hrs, l Alfalfa grabgra.ss Tomatoes 

0 17.0 1Jo4 l9o9 
24 21.1 25.2 1908 

144 24.6 29ol 2.5o4 
264 12.1 2lo4 807 

Experiment B 
§fiCJI§ 

Noo Hrs, 1 Crabgrass2 ' 4 Alfalfa 
4 

Millet4 Tomato 

0 14.5 10o9 .5.5 0 7 
24 

;:;;:.53 
19,o? 16.9 BOol 

264 12o3 llol 8605 

lNumber of hours elm seeds had soaked in the watero 
.· ,· ·_·:i._1:,~ °G .~·-·.:.~~,.:.J:i.1-r; C:"1'1~,},· •. ~--''.·~,:~f;S~ _..3\J··,;·):1_-,j· 
2Current seasons ·crabgrass seed. 

3Average of six seedlingso 

4Average of 25 seedlingso 

Cucumber 

6Jo2 
7206 

lOlo.5 
11507 

Crabgrass 4 Elm4 

2lo4 19o4 
27o.5 17 .. 4 
3lo9 27o2 



TABLE X 

PERCENT GERMINATION OF SPECIES EXPOSED 'l'O 

WA'l'ER EX'l'RAC'l' OF WINGED EJ'.M SEED 

Experiment 4 

~fi~DjS 

Nop Hrs, 3 illa.JJ:a1 QraJi>grass 1 
Tomato1m1 

0 6608 22.0 56o0 
24 62.0 82 .. 8 22.8 

144 59024 84o4 27o2 
264 4.o 76 .. 4 lOoO 

Experiment B 
SPECIES 

Curowber2 

80 .. 4 
77.,6 
92o0 
8Jo2 

Noo Hrso3 Crabgrass5 Alfalfa1 To:mato1 Millet1 Crabgrass1 Elm2 

0 
24 

264 .. 

1 . 
Average of 250 seeds 

2Average of 125 seeds 

6906 
41.6 
40ci8 

84.o 
1208 
6.o 

)Number of hours elm seeds had been in the water 

4ileavily infested with fungus 

5Current seasons crabgrass seed 
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Experiment 10 - The effect of shade on the growth and development of 

winged elm. 

The intensity of shade drastically influenced the vigor and develop

ment of the seedlings. At the initiation of the study, all plants 

averaged three inches of stem growth above the soil with five leaves 

per stem. Growth of all parts of the seedlings appears to be decreased 

by shading. At the end of the growing season the seedlings under the 

75 percent shade had 3.3 times as much total dry weight as did the seedlings 

under the 88° percent shade. At the same time the seedlings under the 

.50 percent shade had 1.7 times the dry weight the ones under 75 percent 

shade, or a six-fold increase over the seedlings grown under 88 percent 

shade. 

Degree 
Shade 

88 
7.5 
50 

88 
7.5 
.50 

88 
7.5 
.50 

88 
7.5 
.50 

TABLE XI 

EFFECTS OF SHADE ON THE LEAF, ROOT AND STEM 

DEVEIDPMENT OF WINGED ELM 

Fresh Weight Dry Weight 
gmslplant runs/plant 

.1.58 

.428 

.649 

.069 

.183 

.281 

Root Development 

.220 

.963 
1.64.5 

.. 070 

.263 

.. .506 

Stem Development 

.089. .044 

.. 3.57 .162 
• .54.5 .. 271 
Total Plant Measurements 

.467 
lo748 
20839 

0183 
.608 

lo0.58 

11.0.5 
17.97 
20.10 

133 
18.5 
231 

110 
14.5 
171 

243 
330 
402 



DISCUSSION 

Experiments were conducted in the laboratory and in the f':ield 

to determine the effect of foliar and basal treatments on the control 

of winged elm. Also, the effects of the various ecological circum

stances on the germination, development and growth of the winged elm 

were determinedo 

The leachate from winged elm seed had very little detrimental 

effect on the germination or development of species tested, except 

tomato and alfalfa .. The development of the tomatoes and alfalfa was 

drastically reduced, particularly by the 264 hour extracto 

The natural mortality of winged elm seedlings was found to be as 

high as 80 .. 5 percent .fourteen months after the beginning of the second 

growing season. The seedlings that survived were affected by the vege~ 

ta.tional competition, particularly the degree of shading .. It had been 

noted that the removal of an oversto:ry from the seedlings resulted in 

a rapid increase of size and vigoro Where the degree of shade was the 

only noticeable factor restricting the development of winged elm seed

lings, the more dense the, shade, the less the seedling development .. 

Seedlings that grew under 50 percent shade averaged lo05 gmso dry weight 

per plant while 88 percent shade only produced a total of 0183 gmso dry 

weight per planto 
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In basal bark treatments elm trees responded differently to various 

concentrations of 2,4,5-T ester and carriero A difference in the response 

of tree size up to 12 feet tall was not uniforrno The 2 and 6 fto trees 

were killed and the lO feet trees were 97 percent defoliated, while the 

4 and 8 feet trees were rated 90 and 8; percent defoliation respectively@ 

A standard ratio of one part 2,4,5-T in 28 parts diesel oil did not give 

100 percent kill of trees between 2.5 and 3.5 inches DBH. Win~ed elm 

2,4,S~T ester AIHG diesel oil in addition to the standard basal bark 

treatment to give 100 percent killo A single basal bark treatment of the 

standard ratio of silvex in diesel oil caused 100 percent kill in winged 

elm trees 2o5 to 3o5 inches DBHo 

The standard basal bark treatment on American elm trees 2o5 to 

3o5 inches DBH was inferior to the same treatment on winged elm treeso 

Four pounds 2,4,5~T amine, silves ester, the oil soluble a.mine of silvex, 

and 2,4-D ester AIHG diesel oil was inferior t~ the sa.rtW ratio of 2,4;S=T 

elmo However, the same conce.ntration of sil.vex in diesel oil was more 

effective on both species than other materials tested when applied as 

a basal sprayo 

Injection of 2,4,5-T ester, 2,4,5-T amine, 2,4-D ester or silvex in 

diesel oil at the ratio of 1:9 killed 100 percent of the winged elm trees~ 
I 

The 2,4,5-T ester in base oil, diesel. oil, or water at the ratio of 1:9, 

1:18, or 1:27 resulted in 100 percent kill of winged elm trees 2o5 to 3o5 

inches DBRo None of these chemicals diluted in diesel oil at the ratio 



of l:9 resulted in 100 percent kill on American elm treeso American 

elm trees injected.with silvex (oil soluble amine) in diesel oil at the 

ratio 0£ la9 was completely killed howevero 

Foliar sprays of DNBP in diesel oil at the ratio of 1:40 or three 

pounds of 2,4,.5-T ester in 100 gallons water was not totally effective 

on winged elm. trees 2 to.5 inches DBH. Neither was four pounds of 

2,4,.5-T ester AIHG water ;applied as a foliage spray. Picloram at one 

or two quarts, or 2,J,6-TBA at two gallons per 100 gallons diesel oil, 

did not control the winged elm trees 12 feet tall. Liquid dicamba in' 

water at the rate of 4 and 8 pounds AlllG water was sprayed on the soil 

around 12 feet tall trees resulted in 7.5 and. 97 percent defoliation 

respective4'". 
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The recommended rates of dicamba or fenuron when applied in a 

granular form resulted in· only 84 and 86 percent defoliat.ion respectivel;yo 

Two of the most effective· granular applic~tions were .5 and 10 pounds 

a.i. per acre of picloram, which resulted in 99 and 100 percent defolia

tion respectively. 

A very effective but difficult to apply treatment on winged elm was 
' the chemical treatment of a freshly cut stumpo Kill from this treatment 

was 100 percent while untreated stumps had regrowth until they were 

sprayed with a solution·that contained 16 pounds 2,4,.5-T ester .Amo 
. . r 

diesel oilo The spraying of the untreated stumps after regrowth was 

present gave 100 percent apparent kill of stumps from trees that.were 

3 to 5 inches DBH.. Smaller stumps were controlled 88 percento 



Of the t!eatments tested it appeared that the injection, treated 

stump, basal spray and granular applications had the best promise for 

the oontrol of winied elm. Each of these treatments will be slow to 

apply on a large acreage basis with the possible exception of the 

granular f'orms o 



SUMMARY AND CONCLUSIONS 

Injection and stwnp treatments £or the control of winged elm. were 

by far better than other types of treatments, followed very closely by 

basal bark. It· was .clearly shown that the injection tre~tment had a 

wider range of adaptability and effectiveness than any other type of 

treatniento 

Fenuron and dicamba lack effectiveness when compared to 2;4,SuT 

for winged elm. control, but pioloram. was effectiveo American elm was' 

somewhat resistant to the normally effective treatments for the control 

of winged ell11. Treatments that were rated 100 percent kill on winged elm 

only defoliated American elm 40 to 50 percento American elm was effec

tively controlled with silvex daoamine in diesel oil injected into the 

trunko 

Natural mortality ot winged elm seedlings was extremely high in 

nature and the reduction in number was primarily due to vegetational 

competition. Water extract from winged elm. seed stinl.ulated both germina~ 

tion and growth of some species tested. There was a definite increase 

in the number of leaves, root and stem development, and dry weight of 

plants grown in 50 percent shade over plants grown under 88 percent 

shade. 
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APPENDICES 



Day 

1 
2 
3 
4 
.5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
1.5 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2.5 
26 
27 
28 
29 
JO 
31 

TOTALS 

Norma.12 

Departure 

TABLE VII 

DAILY PRECIPITATION IN INCHES AT THE STUDY AREA, 
QUINTON, OKLAHOMA, APRIL l TO DECEMBER Jl; 1962 

Apr. 1 Ma'l y ·Jy.ne Ju,ly , Aug. ' , Sept 9 · Oct 8 , 

0.04 
0.11 
0.86 

Oo.52 

Oo0.5 
0.61 
Oo2.5 lo20 
Oo42 1.70 
0.09 4.90 

1.70 
Oo3.5 

0.29 
0.3.5 

0.23 0.02 
0.14 1.4.5 
0.23 0.03 

J.4.5 0.03 1.00 
0.01 0.06 )o29 0.67 
0.70 0 .. 09 0.71 
0.15 

0.10 0.22 o.4o 
0.18 

1.02 0.29 
0.80 

3.20 

4.13 2.14 3.41 4.40 4.16 4.97 8.70 

4.09 .5.72 .5.92 2.80 3.04 )o82 J.64 

0.04 ... 3 • .58 -2 • .51 1..60 1.12 1.15 .5.06 

1From Climatological Data, Oklahoma, 1962. 

Nov. Dec. 

2.00 

1.89 

1.60 

3.60 l.89 

3.08 2.30 

0 • .52 -0.41 

2From Climatic Summary of the U.S. 1931-1952. Normal was for 
McAlister, Oklahoma 



TABLE VII, (CONTINUED) 

DAILY PRECIPITATION IN INCHES AT THE STUDY AREA, 
QUINTON, OKLAHOMA, JANUARY l TO AUGUST 6, l96J 

Dav Jang Feb. M!r, Apre May June ,luly Aug, 
l 
2 0.24 0.59 
3 
4 0.33 
s 0.88 
6 0.07 
7 
8 Oo08 
9 Oo25 
10 Oo26 
11 0.34 1.11 
12 0068 
13 
14 Oo94 
15 
16 lo90 
17 
18 0.12 
19 0.33 0.03 
20 
21 
22 
23 
24 0.70 
25 0.18 0.27 
26 2.80 lo28 o.43 
27 
28 0.15 
29 o.4o 0.58 
.30 0.52 1 .. 40 0.22 
.31 

TOTALS 0.88 Oo58 2.06 .3.28 3,.79 3.50 4.77 0 .. 75 

Normal1 2.63 2.95 3.21 4.43 5 .. 32 5o92 2.80 .3 .. 04 

Departure -1.75 -2073 -lol5 -lol5 -3053 -2.42 1.97 -2 .. 29 ... . -·--- - ··- ··--···-

. - . 1 - ........ ···- ··---- . 
From Climatic Summary of the Uo S. 1931-19520 Normal for 
McAlister, Oklahoma. 

Sept0 

0.21 

0 .. 53 



TABLE VIII 

DAILY MAXIMUM AND MINIMUM AIR TEMPERATURE (°F) AT THE STUDY 
QUINTON, OKLAHOMA, JUNE 7 TO DECEMBER .'.31, 1962 

~~ AUii:J;U!l: ~e;r;i:t'u Qg:t'io i'2X11 
Day Max Min Max Min Max Min Max Min Max 

•l 84 70 82 68 88 66 60 
2 88 72 92 68 86 74 55 
3 94 68 93 69 78 63 80 
4 80 67 80 60 70 
5 96 78 79 63 100 68 72 
6 98 84 92 64 100 70 65 
7 98 74 104 80 80 60 80 60 70 
8 102 86 106 74 90 85 89 69 76 
9 102 78 104 74 89 72 88 70 79 
10 94 72 106 74 84 76 86 6.5 78 
ll 102 76 108 74 80 65 102 72 81 
12 106 88 98 80 87 70 90 70 80 
l.'.3 102 76 88 66 100 8.5 96 71 82 
14 102 76 98 66 90 87 100 80 86 
1.5 98 72 97 67 84 67 102 72 67 
16 94 70 90 70 84 66 88 64 60 
17 96 70 97 76 86 68 92 66 .54 
18 94 70 99 79 106 66 84 72 49 
19 98 72 98 80 100 65 78 62 48 
20 102 72 96 78 89 55 72 56 60 
21 100 72 98 80 90 65 70 52 67' 
22 104 74 104 72 86 60 80 64 84 
2.'.3 100 7.'.3 104 72 84 64 79 52 
24 98 70 98 70 86 60 72 48 
2.5 78 70 94 68 84 .56 !Z2 44 
26 88 68 90 .54 6.5 40 60 
27 88 66 94 58 89 60 70 64 .59 
28 88 68 96 66 94 64 96 70 · 62 
29 94 72 93 60 80 52 68 
30 98 74 100 70 94 58 84 40 56 
31 94 72 90 68 70 45 

Average 91 73 89 66 84 62 68 

Norma.11 95 70 89 63 77 51 55 

Departure -4 .'.3 0 .'.3 7 11 13 

1rrom Climatic Summary of the Uo So 1931-1952. Normal for 
McAlister, Oklahomao 

Min 

40 
41 
34 
36 
40 
40 
46 
50 
52 
.50 
56 
.50 
42 
68 
45 
40 
.'.39 
.'.34 
.'.32 
40 
4.5 
40 

40 
39 
40 
38 
40 

43 

42 

:.1 



TABLE VIII, (CONTINUED) 

DAILY MAXIMUM AND MINIMUM AIR TEMPERATURE (°F) AT THE STUDY 
QUINTON, OKLAHOMA, DECEMBER l, 1962 TO APRIL .30, 196.3 

;Qesh iltUh [ebs ~ta A~r 2 
Qa:y; J;i!x Win H@::x; I~ ~·~ Win 1:liQ &n k'i!:2S 

1 60 4.5 60 40 50 30 50 40 80 
2 80 60 68 38 50 30 .54 40 76 
3 79 60 .56 20 30 20 52 42 78 
4 6.5 4.5 .58 40 64 40 .56 30 82 
5 55 34 54 40 .50 30 .58 32 80 
6 60 39 .52 42 50 30 60 40 84 
7 50 34 .54 28 .58 42 67 50 84 
8 4.5 .32 68 .32 .52 42 68 50 78 
9 40 .30 68 44 50 40 60 .52 78 
10 41 .32 68 42 60 30 62 .54 76 
11 30 20 .50 20 60 36 64 .52 74 
12 30 8 20 2 50 32 78 30 72 
13 20 8 28 1 60 10 60 40 86 
14 40 35 40 10 60 36 68 44 90 
15 50 40 28 1 55 40 70 40 84 
16 60 45 52 22 60 30 82 42 80 
17 70 .34 .58 30 50 20 72 42 90 
18 56 .56 .52 30 40 30 84 60 92 
19 62 42 44 10 50 40 68 48 88 
20 64 L1-6 52 20 20 18 62 32 98 
21 64 48 62 .34 19 17 68 42 80 
22 60 30 10 2 40 21 70 50 82 
2.3 62 34 28 28 70 10 72 58 6.5 
24 62 30 29 10 40 27 70 40 60 
25 60 28 38 0 .58 48 76 38 70 
26 60 22 34 20 48 12 80 44 84 
27 62 20 40 4 _56 46 78 50 86 
28 60 32 40 .4 58 40 72 48 88 
29 46 42 42 30 76 52 80 
30 58 40 40 JO 76 50 62 
31 60 24 40 20 70 50 

Average 5.5 35 46 22 50 30 68 45 80 

No:rmall 53 32 51 30 56 33 66 42 74 

Departure 2 3 -5 -8 -6 -3 2 3 6 

lFrom Climatic Summary of the Uo So 1931=19520 Norm.al for 
McAlister~ Oklahomao 

mn 
68 
60 
68 
64 
58 
60 
62 
68 
68 
64 
52 
66 
68 
70 
60 
70 
70 
70 
76 
70 
72 
72 
60 
50 
70 
70 
74 
74 
70 
42 

66 

51 

15 



TABLE VIII, (CONTINUED) 

DAILY MAXIMUM AND MINIMUM AIR TEMPERATURE ( °F) AT THE STUDY 
QUINTON, OKLAHOMA, MAY 1 TO AUGUST 31, 1963 

May siune siuly 'Y&Y;§t 
Day Max Min Max Ml.n Max Min Max Min 

l 70 60 82 64 100 70 110'\ 76 
2 80 70 90 70 110 70 Ul8 70 
:, 8.5 74 102 72 100 70 108 ?2 
4 87 70 100 80 102 80 110 72 
5 80 74 90 70 104 79 112 70 
6 80 70 92 75 106 80 110 72 
7 80 68 96 75 100 74 100 70 
8 86 70 100 80 100 72 99 70 
9 87 69 102 80 104 76 100 72 
10 90 70 100 68 98 68 104 80 
ll 89 74 100 72 96 66 101 78 
12 87 70 90 72 100 68 80 70 
13 90 80 100 80 89 69 81 70 
14 90 70 98 80 97 70 80 60 
1.5 90 78 89 70 104 64 86 64 
16 90 80 80 70 99 70 8.5 60 
17 92 84 80 68 90 74 89 61 
18 90 80 90 70 110 72 92 66 
19 80 76 89 70 99 80 80 6.5 
20 66 .54 90 74 106 80 81 69 
21 70 .50 89 70 118 80 100 60 
22 60 4.5 79 60 112 82 102 60 
23 80 .56 84 62 120 80 100 66 
24 84 70 92 66 122 70 92 68 
25 82 68 90 70 104 70 104 ?O 
26 80 70 90 70 96 72 108 75 
27 81 70 94 70 84 70 110 76 
28 78 67 108 82 92 72 98 70 
29 82 68 98 78 92 72 92 72 
30 80 70 99 76 80 68 86 70 
31 72 66 112 70 98 70 

Average 82 69 93 72 98 73 97 69 

Nor.ma.11 81 .59 89 67 94 71 9.5 70 

Departure 1 10 4 .5 4 2 2 -1 

1,rom Climatic Summary of the U. So 1931-19.520 Normal for 
· McAlister, Oklahomao 
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