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CHAPTER I 

INTRODUCTION 

Prior to the second quarter of this century, mesquite 

(Prosopis) was generally considered a beneficial plant by 

the people of the Southwest, due largely to its production 

of food and wood. Since that time, mesquite has become the 

object of a vast program of control and eradication. The 

major cause of this change in view has been the tendency of 

mesquite to become established on disturbed habitats caused 

by the settlement of the white man. Today economic control 

of honey mesquite (_P. glandulosa Torr. var. glandulosa) on 

native grassland is one of the major problems facing live-

stockmen in the Southwest. Although much work has been 

done to combat it, the brush problem is still increasing. 

About 52% of the grasslands in Texas is infested with honey 

mesquite. Mesquite infestation has increased over 1.25 

million acres in the last 15 years (Smith and Rechenthin, 

1964). 

Any program of control is benefited by a store of 

knowledge concerning the species to be controlled. Yet, in 

the case of honey mesquite, this knowledge is meager in 
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many aspects. Mechanical and chemical mesquite control 

have been used, but reinfestation is a constgint problem on 

most treated areas. In Texas 30 to 35 million acres of 

brush have been treated but thousands of these acres have 

become reinfested by regrowth of new seedlings (Rechenthin 

et al., 1964). 

Mesquite control by shredding often results in a 

pruning effect that causes regrowth to proceed at a faster 

rate than growth prior to shredding (Carpenter, 1970). 

Shredding alone kills few trees and some type of follow-up 

treatment is necessary, An effective herbicide applied 

simultaneously with shredding would reduce the number of 

treatments needed for control, thus reducing the total cost 

of control, A honey mesquite control program such as this 

would be particularly advantageous to small landovmers who 

cannot utilize aerial spray programs or absorb the costs 

involved, A chemical applied directly from the shredder 

would also help reduce the danger of drift where the area 

to be sprayed is near susceptible cultivated crops. 

NAA (a naphthalene acetic acid) was successfully used 

in California to control basal sprouts on nursery trees 

(Harris, Sachs, and Fissell, 1971). However, the 

effectiveness of NAA as an additive with herbicides used 

for honey mesquite control is presently unknown. Hence, 

this pilot study was designed to evaluate the potential of 



NAA honey mesquite mortality when used as an additive with 

the butyl ether ester formulation of 2,4,5-Trichlorophenox-

yacetic acid (2,4,5-T) (Esteron 245), the trimethylamine 

salt of 2,4,5-T (Veon 245), and picloram plus 2,4,5-T 

(Tordon 225 Mixture). 

The specific objectives of the study were: 

(1) To test various concentrations of NAA used as an 

additive with different herbicides for honey mesquite 

control following shredding. 

(2) To determine the age of resprouts of shredded 

honey mesquite that can be most effectively and economi-

cally controlled with a herbicide plus NAA. 

(3) To examine the feasibility and effectiveness of a 

herbicide solution plus NAA applied simultaneously with 

shredding. 



CHAPTSR II 

LITERATURE REVIEW 

Effects of Shredding on Honey Mesquite 

There are majiy situations when acreages of honey mes-

quite are too small for aerial applications of herbicides 

or they occur too close to cultivated crops for safe use 

(Rechenthin et al., 1964). When these situations exist 

mechanical control must be utilized. 

Carpenter (1970) stated that shredding could be both 

economical and efficient for honey mesquite control but it 

has not been popular in the past because: (1) lack of 

tractor tires adapted for mesquite shredding, (2) control 

methods such as spraying, root plowing, or chaining leave 

tree residues which interfere with shredding, (3) root 

plowing and grubbing leaves the land rough and difficult to 

traverse, and (4) shredding produces a pruning effect which 

causes sprouts to grow at a faster rate than growth prior 

to shredding. Rechenthin et al. (1964) found shredding to 

be an effective temporary method for raesquite control but 

it needs to be repeated every year or two. For control of 

sprout growth in farm pastures annual cutting with a 



light-weight roller chopper or shredder has considerable 

merit (Fisher et al., 1959). A large, heavy duty flail-

type shredder is often used as an initial method of 

control (Carpenter, 1970). After the initial shredding 

operation, a smaller shredder is used for control of 

regrowth. 

Schuster (I969) reported that the costs associated 

with shredders pulled by farm-type tractors ranged from 

$1.00-$3.00/acre. Rechenthin et al. (1964) estimated an 

initial cost of $3,00-$5.00/acre for shredding and 

$l,50-$3.00/acre for periodic follow-up shredding treat-

ments as needed for maintenance control. 

Herndon (1970) tested invert and standard emulsions of 

herbicides in combination with shredding for honey mesquite 

control in the Rolling Plains area of Texas, He found that 

farm-type equipment could be used for shredding honey 

mesquite. 

Robert Koziol of Midland, Texas, has developed a 

combination rotary cutter and herbicide applicator 

(Peeples, 1973). Two 400-pound flywheels are spun at about 

l400 r.p.m. by a hydraulic motor. Brush is cut just above 

ground level and a herbicide solution is sprayed as the 

machine passes over the stumps, A machine such as this has 

much potential for simultaneous mechanical and chemical 

control of mesquite. 



The time of shredding greatly affects the mesquite 

kills obtained, Wright (I968) recommended that shredding 

should be done in May if it is to be used as a control 

treatment, Schuster (I969) also found that shredding in 

May would be most detrimental to honey mesquite and least 

damaging to forage yields, 

Factors Affectinp; Honey Mesquite Control 

Effective control of honey mesquite is dependent on 

the absorption of the herbicide by the foliage and the 

translocation of the herbicide to the dormant buds of the 

basal crown of the tree. The period of greatest transloca-

tion in the honey mesquite tree apparently occurs 50-90 

days after the first leaves appear in the spring (Fisher 

et al., 1956; and Vallentine and Norris, I960) following 

available carbohydrate depletion during spring growth 

(Wilson, 1972), Immediately after the leaves initiated 

visible growth, kills were relatively low, As the leaf 

surface increased, spraying effectiveness increased 

proportionately, Peak kills occurred upon full leaf 

development (Fisher et al., 195^). Therefore, the best 

time to apply 2,4,5-T is after the leaves have reached full 

size in the spring, Behrens et al, (I969) found however, 

that satisfactory results may be obtained v/ith 2,4,5-T if 

the foliage is sprayed at any time during the summer when 



there is active growth, 

Dahl et al, (1971) found that soil temperature at the 

l8-inch depth was the most important factor affecting the 

response of honey mesquite to 2,4,5-T, Temperaxures 

(l8-inch depth) below 74 F resulted in poor kills and best 

results were obtained if temperatures were over 80 F, 

Sosebee et al, (1973) reported that generally, soil water 

content (0 to 6-inch depth), and tree height (less than 8 

ft) were most influential in the root mortalities obtained 

from aerial applications of Tordon 225. 

Tschirley and Hull (1959) stated that air temperature, 

relative humidity, and soil temperature at a 10-inch depth 

did not significantly influence herbicide effectiveness on 

velvet mesquite (P, velutina) in Arizona, Fisher et al, 

(1956) also reported that relative humidity did not appear 

to influence herbicidal effectiveness in aerial applica-

tions on honey mesquite, Air temperature and relative 

humidity were poorly related to plant root kills with 

2,4,5-T in a study conducted by Dahl et al. (I97I), 

Naphthalene Acetic Acid 

Chemical compounds exist which do not necessarily 

occur as natural plant components and which are not 

necessarily translocated within the plant (Salisbury and 

Ross, 1969), Some of these are known as plant growth 
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regulators. NAA (naphthalene acetic acid) is a synthetic 

plant growth regulator that acts much like an auxin. 

CH2 — C OH 

a naphthalene acetic acid 

In 1935 scientists observed that naphthalene acetic 

acid had both a physiological and raorphological effect on 

plants (Brian, 1964). During the 1930's, NAA and other 

synthetic corapounds were used as rooting compounds in 

horticulture, In 19^3 l"t was f ound that plants such as 

yellow charlock (Sinapis arvensis) and sugar beets (Beta 

vul^aris) were killed by NAA but cereals were unharmed by 

it, However, due to its potential use as a biological 

warfare agent, research was conducted under military 

secrecy during World War II (Salisbury and Ross, I969), 

Most scientists accept the theory that a change in 

auxin content does not usually have sj\y effect on floral 

induction, Gowing (I956) found an exception to this in the 

pineapple plant (Hechtia spp,), When 10 to 50 ppm NAA was 



applied to pineapple plants, more uniform and earlier fruit 

production resulted, He explained the mechanism as "a 

lowering of the effective native auxin level by the antag-

onistic action of some of its synthetic analogs thus 

bringing it to a level which is favorable for growing", 

Auxins may also influence the ratio of male to female 

flowers in certain monoecious species (Brian, 1964), A 

0,1^ paste of NAA added to the second leaf of a cucumber 

plant (Cucumis sativus) caused a fifteenfold increase in 

the number of female flowers produced above the first seven 

nodes, 

When applied early in the season, NAA is an effective 

fruit thinning agent (Salisbury and Ross, I969), Used late 

in the season, NAA retards abscission. Development of a 

young fruit normally follows the successful completion of a 

series of steps including pollination, pollen tube growth, 

fertilization, embryo development, and fruit wall develop-

ment. Fruit abscission is the result of the failure of any 

of these steps to occur. Therefore, a fruit thinning agent 

could be effective by interferring with the pollen tube 

growth, Applications of NAA are ineffective in thinning 

fruit after the cell wall in the endosperm has formed, The 

temporary inhibition of abscission follov/ing application 

indicates NAA functions briefly as an auxin, The normal 

endogenous mechanisms of abscission are inhibited, Shortly 
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thereafter, this effect is counteracted by the injurous 

action of NAA on pollen tube growth or embryo development. 

Failure of either of these processes to occur will cause 

abscission. NAA acts more as an auxin type herbicide on 

these processes than as an endogenous auxin. The speci-

ficity of the action on pollen tube growth and embryo 

development appears to be more sensitive to damage by NAA 

than on other tissues. 

Singh and Greulach (19^9) studied the effects of NAA 

on cotton (Gossypium hirsutum). Cotton plants treated with 

5, 10, and 20 ppm NAA had their growth inhibited rather 

than stimulated. NAA did not significantly affect the 

number of nodes and internodes on the main stems, but it 

did cause a significant decrease in the length of the 

internodes and consequently in the height of the main stems. 

Pruning sprouts from the trunk of some nursery trees 

seems only to enhance the development of several resprouts. 

This is a particular nuisance to nurserymen, fruit growers, 

gardners, and landscape horticulturists. Harris et al. 

(1971) studied ways to minimize this problem by using auxin 

type herbicides to inhibit trunk sprouting. On trees 

studied, all of the aboveground shoots were pruned as close 

to the trunk as possible. The area from which the sprouts 

were removed was sprayed with various concentrations of 

NAA, 2,4,5-T, and picloram. None of the naterial was 
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sprayed on the leaves or fruit of the trees. NAA and 

2,4,5-T reduced the percentage of resprouts on the trunks 

treated. There was little translocation of the growth 

regulator from the region where it was applied. 



CHAPTER III 

METHODS 

Location and Description of Area 

The study areas were located in the Northern Rolling 

Plains of Texas in Cottle and Hardeman counties, One study 

site was located 17 miles west of Quanah, Texas, in north-

east Cottle County on the Koch Ranch. The other study area 

was located 7 miles south of Quajiah in southern Hardeman 

County on the Bethel Ranch, 

The soil on both areas is of the Tillman-Vernon asso-

ciation (Lofton et al,, 1972). This is a deep to shallow 

soil that has a surface layer of clay loam, and it is 

slowly to moderately permeable in the lower layers, The 

topography is nearly level to gently sloping (Appendix A). 

Vegetation within the study areas was a combination of 

grasses, forbs, and woody plants, Tobosa (Hilaria mutica) 

was the dominant grass species on both areas. The dominant 

forb was common broomweed (Gutierrezia dracunculoides). 

Honey mesquite was the dominant woody species. 

12 
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Treatments 

Fifteen treatments (Appendixes B and C) were applied 

to resprouts of honey mesquite trees shredded in 1958 (14 

year old resprouts), in I965 (7 year old resprouts), and in 

1971 (1 year old resprouts). Each treatment was replicated 

15 times (individual trees). The experiments were repeated 

monthly from May 15, 1972, through August 15, 1972. 

Also, similar treatments were randomly applied to the 

stumps of currently shredded honey mesquite trees. Shred-

ding was done with a farm type tractor and rotary shredder 

(Figure 1), The currently shredded honey mesquite received 

19 treatments (including a control) of herbicide solutions 

(except May that had only 15 treatments) and each treatment 

was replicated 15 times (individual trees), The treatments 

were repeated monthly, May 15, 1972, through October I5, 

1972 (September was omitted). 

Each age group of resprouts was sprayed with treat-

ments that consisted of 2,4,5-T amine, 2,4,5-T ester, and 

Tordon 225 Mixture applied either alone or in combination 

with 1, 5, 10, or 50 ppra HAA. Basically, the spray raixture 

of 2,4,5-T consisted of 1 oz of Esteron 245 or Veon 245 

(2,4,5-T, 4 Ib AS/gal) dissolved in 1 oz of diesel oil and 

water added to raake 1 gal (or 3 Ibs 2,4,5-T/100 gal water), 

No diesel was added to the 2,4,5-T amine (Veon 245) or 

Tordon 225 Mixture, Since Tordon 225 Mixture was packaged 
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Piír, 1,—Farm type tractor and rotary shredder used to 
shred honey mesquite. 
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at >̂ alf the rate of 2,4,5-T, 2 oz of the chemical per 

gallon of solution were used (3 Ib, Tordon 225 Mixture/lOO 

gal water). The currently shredded honey mesquite was also 

sprayed with the herbicides plus 10,000 ppm (1%) NAA 

(except in May, 1972). A surfactant (Colloidal) was added 

to each herbicide solution to approximate 0.02^ of the 

total mixture. 

Data Collection 

Compressed air garden sprayers were used to apply the 

herbicide solutions. 

For each age group and treatment date, soil moisture, 

soil temperature, air temperature, relative humidity, and 

phenological development of the trees were recorded at the 

time of herbicide application, 

Soil water content was measured by gravimetric 

analysis from samples taken in 6 inch increraents to a depth 

of 24 inches, Percent soil water was determined from three 

replicated samples at each depth. 

Soil temperature was measured with mercury filled, 

glass therraometers at depths of 6, 12, 18, and 24 inches, 

The temperature at each depth was determined frora three 

replications, Teraperature was recorded every hour during 

the period of herbicide application, 

Relative huraidity was deterrained from the wet and dry 



16 

bulb readings of a sling psychroraeter. These raeasurements 

were also taken once every hour during the period of 

herbicide application, 

The phenological development of each tree treated in 

each age group except the currently shredded mesquite was 

evaluated at the time of each treatment application. An 

index (Appendix D) was used to deterraine the phenological 

stage of each tree, 

The 1, 7f and 14 year old resprouts were all top 

killed within a raonth after they were sprayed. The root 

kill was determined in the fall, 1973, following the second 

growing season after treatment. Evidence of any resprout-

ing of live tissue constituted a live tree, 

The trees that were shredded in 1972 were checked for 

raortality the raonth following the treatment application and 

each month thereafter through November, 1972, and also in 

May, 1973, and August, 1973» The trees shredded and 

sprayed in 1972 were also checked for root mortality again 

in the fall, 1973. If resprouts were found, the tree was 

recorded as alive, 

Data on living versus dead trees were analyzed by 

chi-square analysis to make the following coraparisons: 

(1) effectiveness of the different herbicides and concen-

trations of NAA within each age group of resprouts 

including the currently shredded honey raesquite, (2) 
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differences of the individual herbicides plus NAA between 

age groups of resprouts including the currently shredded 

honey raesquite, and (3) age of regrowth raost susceptible to 

herbicides. 



CHAPTER IV 

RESULTS AlNlD DISCUSSION 

Some herbicides caused higher mortality than others 

for a specific age of regrowth. However, resprouts treated 

with the Tordon 225 Mixture, applied alone and in combina-

tion v;ith NAA, consistently showed higher root mortalities 

for all ages of resprouts than resprouts treated v/ith 

either the 2,4,5-T amine or 2,4,5-T ester forraulations 

applied either alone or in combination with NAA. Soil and 

climatic conditions for a specific spray date were similar 

on all sites. Therefore, the greater mortality on mesquite 

sprayed with Tordon 225 appears to be a result of the 

herbicide's effectiveness. Also, there was little varia-

tion in relative humidity or air temperature for a specific 

spray date or for age of resprout treated. Thus, these two 

variables probably did not directly enter into the kills 

obtained. 

One Year Old Resprouts 

One year old resprouts sprayed in May possessed both 

mature (dark green) and iraraature (light green) leaves. A 

few yellow and white flowers were present but the raajority 

18 
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of the trees had flower spikes that ranged from closed to 

fully extended. According to previous research (Fisher 

et al., 1959; Tschirley and Hull, 1959; and Wilson, 1972) 

this would be the stage of growth when the root carbohy-

drate reserves is being depleted. Tordon 225 Mixture 

treatments gave excellent control in May. Most other 

treatments produced relatively poor kills from spraying in 

May (Figure 2). Also, at this time soil temperature at the 

l8-inch depth had not reached 70 F. 

By the middle of June the soil temperature at the 

l8-inch depth had warmed to the high 70's. The trees had 

pods 1/4 to 3 inches long and the leaves were fully 

matured. Higher rates of mesquite mortality from trees 

sprayed in June indicate that majximum downward transloca-

tion occurred at this stage of development. All Tordon 225 

treatments, 2,4,5-T amine plus 10 and 50 ppm NAA, and 

2,4,5-T ester plus 1 ppra NAA produced very high rates of 

mortality (Figure 2). 

Mesquite pods raatured during July and a second stage 

of flowering had begun. New leaves and young immature 

flower spikes were being produced, Tordon 225 plus 1 and 

10 ppm NAA were the only treatments that resulted in high 

root kills (Figure 2). The poor kills cf other treatments 

may be attributed either to the lack of herbicide translo-

cation to the root or to root inactivity, Apparently the 
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Fig, 2,—Root mortalities of 1 year old honey mesquite 
resprouts sprayed with 2,4,5-T amine (T-A), 2,4,5-T ester 
(T-E), and Tordon 225 (T-225) plus NAA (0, 1, 5, 10, and 50 
ppm) May through August, 1972, 
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energy produced in photosynthesis was utilized to fulfill 

the needs of the new spikes and leaves being produced, 

By August the pods left on the trees were fully 

matured. Many of the new flowers and sraall pods aborted 

and did not complete their reproductive cycle. With 

exception of the Tordon 225 forraulations, poor kills 

resulted frora spraying in August (Figure 2). Most Tordon 

225 treatraents were significantly better (.05 level) than 

all other treatments (Appendix E). Soil temperatures at 

the 18-inch depth were above 80 F in both July and August, 

Either basal resprouts or flagging (stem sprouts) con-

stituted a live tree, No flagging was found on trees 

sprayed in May and only three trees sprayed in June had 

flagging. Eleven percent of the trees sprayed in July had 

flagging. Flagging was abundant on trees which had been 

treated in August. Trees sprayed with the 2,4,5-T amine 

appeared to have more flagging than trees sprayed with 

either 2,4,5-T ester or Tordon 225 formulations. 

Seven Year Old Resprouts 

With the exception of the Tordon 225 treatments, poor 

kills were generally obtained from spraying 7 year old 

resprouts (Figure 3), A few imraature leaves v/ere still 

apparent when the trees were sprayed in May, Most trees 

possessed iraraature flower spikes, Tordon 225 plus 10 ppra 
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Fig, 3.—Root mortalities of 7 year old honey mesquite 
resprouts sprayed with 2,4,5-T amine (T-A), 2,4,5-T ester 
(T-E), and Tordon 225 (T-225) plus NAA (0, 1, 5, 10, and 50 
ppm) May through August, 1972. 
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NAA was significantly better than all treatments except 

Tordon 225 applied alone and Tordon 225 plus 1 ppra NAA 

(Appendix F). Little difference existed between the 

2,4,5-T araine, 2,4,5-T ester, and Tordon 225 plus 5 and 50 

ppm NAA treatments. 

June should have been the time of majximum downward 

translocation since the trees were in the proper stage of 

growth and the soil temperature was almost 80 F. Yet, 

percentage root mortality was generally low. Pods 1 to 6 

inches long had developed by the June spray date and all 

leaves were fully extended and mature. Trees treated with 

2,4,5-T araine plus 50 ppra NAA showed a higher mortality 

than trees treated with other amine and ester forraulations. 

Tordon 225 applied alone and with 5 and 50 ppm NAA shovæd 

high mortalities, 

Exceptionally high mortalities were obtained from all 

Tordon 225 treatments applied in July, The effectiveness 

of 2,4,5-T ester appears to have been increased with the 

addition of NAA in all quantities and 1, 5, and 50 ppm NAA 

seemed to increase the effectiveness of the 2,4,5-T amine, 

By July the pods had fully matured indicating a phenologi-

cal stage where little downward translocation of carbohy-

drates would be expected, 

All pods had fallen frora the trees by the August spray 

date, Poor kills were obtained frora all treatraents, The 
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2,4,5-T amine treatraents were particularly low in August 

(Figure 3), 

Sraall amounts of flagging were found on trees sprayed 

in May, June, and July. However, in August raost trees 

possessed flagging, Flagging once again was found raore 

abundantly on trees sprayed with 2,4,5-T amine than on 

trees sprayed with 2,4,5-T ester or Tordon 225. 

Fourteen Year Old Resprouts 

Generally, poor kills resulted from spraying 14 year 

old resprouts (Figure 4), The 14 year old resprouts were 

in a more advanced phenological stage than the 1 and 7 year 

old resprouts. Although sorae immature spikes were present, 

the trees had many yellow and white flowers when they were 

sprayed in May. Very few immature leaves were found. All 

Tordon 225 treatments and 2,4,5-T amine applied alone had 

root raortalities above 47^. The 2,4,5-T amine plus 1, 5, 

and 50 ppm NAA and the 2,4,5-T ester plus 5 and 10 ppm NAA 

had 21% mortalities. An average soil temperature of 74 F 

at the 18-inch depth may have been the cause of poor kills 

in May. 

By June all trees had raature leaves, A few blooming 

spikes were noticeable but the trees raainly possessed pods 

1 to 6 inches long, This would appear to have been the 

ideal stage of developraent for raaxiraum kills, The Tordon 
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225 treatments were significantly better than all other 

treatments except 2,4,5-T ester plus 10 ppm NAA. K'o 

significant difference (.05 level) was noted between the 

2,4,5-T ester and 2,4,5-T araine treatments (Appendix G), 

The mesquite pods matured in July and most pods had 

fallen from the trees by August. Apparently, downward 

translocation of carbohydrates had ceased, thus poor kills 

were obtained on trees sprayed in July and August. The 

2,4,5-T araine treatments were ineffective in August. 

A sraall amount of flagging appeared on trees sprayed 

in May, June, and July, but generally all trees sprayed in 

August, 1972, which were alive in the fall, 19731 ^ad 

abundant flagging. 

Currently Shredded Mesquite 

Shredding ajid spraying honey mesquite trees simultane-

ously appears to have great potential. Leonard and Harvey 

(1965) stated that the effectiveness of the treatment to 

woody species raay be increased by cutting into the sturap 

near the base and that control is best when stumps are 

treated immediately after felling the trees. The currently 

shredded trees were 14 year old resprouts and thus were in 

the same phenological stages throughout the experiment as 

the 14 year old resprouts previously discussed. Since 

shredding removed the top growth, the herbicides had to 



27 

enter the plant some way other than through absorption by 

the foliage with subsequent downward translocation, The 

phenoxy compound 2,4,5-T is readily absorbed by the leaves 

of most plants and if it is applied in kerosene or diesel 

oil it can penetrate the bark of most v/oody species 

(Behrens et al, , I969). When basally applied, herbicides 

may also penetrate the soil and envelop the bud zone to 

prevent sprouting (Araes, I966), Araes treated basal steras 

with diesel oil and approximately 855̂  of the trees were 

killed, 

Only one control tree out of the 75 marked was killed 

by shredding alone, The live control trees were easily 

depicted by their vigor and lush growth, This agrees with 

the findings of Weddle (I969) who simulated a shredding 

treatraent on honey raesquite trees of various sizes, He 

found that no raortality frora shredding alone occurred araong 

any of the size classes. Thus, shredding as a treatment in 

itself was not recomraended as a control raethod, 

All treatraents with the exception of 2,4,5-T ester 

applied alone showed extreraely high kills for trees which 

were shredded and sprayed in May (Figure 5), No signifi-

cant difference was noted between any of the treatments 

except 2,4,5-T ester applied alone and the Control 

(Appendix H), NAA increased the effectiveness of 2,4,5-T 

ester treatments applied in May, Apparently the sturaps 
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were either damaged enough to allow good cover and subse-

quent translocation of the herbicide to the basal bud zone 

or other conditions were optimum for the herbicides to 

penetrate the soil to the basal bud zone, 

In June all Tordon 225 treatments once again resulted 

in high kills, Also, 2,4,5-T amine plus 5 ppm NAA had a 

high mortality. In June all treatments using an amine 

formulation had at least a 47^ raortality. Root raortalities 

of trees sprayed with 2,4,5-T ester as the base ranged frora 

13 to W. 

In July root raortality from 2,4,5-T amine treatments 

was low. Although most 2,4,5-T ester treatments were also 

very low, 2,4,5-T ester plus 5, 50, and 10,000 ppra NAA did 

result in high percentage kills, Tordon 225 treatraents 

ranged frora 33 to 67% kills, 

Poor kills resulted frora shredding and spraying in 

August, The 2,4,5-T araine plus 1 ppra NAA was the only 

treatraent resulting in root raortalities exceeding 50%, 

Root raortalities of plants shredded and sprayed in 

October were quite high, Sirailar results were found by 

Goen and Dahl (unpublished data), All Tordon 225 treat-

raents produced high raortality rates. Also, sturaps sprayed 

with 2,4,5-T araine plus 1, 50, and 10,000 ppra NAA responded 

well, The 2,4,5-T ester plus 5 ppra NAA was the only 

treatraent involving 2,4,5-T ester that resulted in a high 
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mortality, 

The effectiveness of herbicides applied to currently 

shredded honey raesquite is difficult to explain since the 

cheraical is not dependent on absorption by the foliage with 

subsequent translocation to the basal bud zone, Some of 

the variation in kills raay be due to the soil teraperatures 

and soil water content. The soil teraperature at the 

18-inch depth was 72 F in May. Soil water content at the 

0-6 inch depth (the zone the chemical would have to pene-

trate to reach the basal bud zone) v/as 12^. In June the 

soil water content was 14% ajid the soil teraperature was 

77 F, By July the soil water content had decreased to 8% 

and was only S,7% in August, The soil temperature (18-inch 

depth) for July and August was above 80 F. By October the 

soil temperature (l8-inch depth) had decreased to 63 F, and 

the soil water content in the upper 6-inches had increased 

to 21.8%. Highest kills (Figure 5) resulted in May, June, 

and October when temperatures were low and soil water 

content at 6 inches was high. 

From the phenological stage of the trees, May and June 

would appear to be the months of raaximura downward translo-

cation and root activity. In October the roots once again 

raay have becorae active and began growth. Wilson (1972) 

analyzed the total available carbohydrate (TAC) frora honey 

mesquite trees throughout the year, He reported a decline 
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in TAC following August rains, Wilson indicated this might 

suggest that the growth of raesquite roots is greatest when 

the soil water content is readily available, As stated 

earlier the soil water content was greatly increased in 

October, thus a second stage of root grov;th at this tirae 

raight account for the kills obtained from shredding and 

spraying in October. Kramer and Kozlowski (I960) also 

reported that some tree species have a period of maximum 

root growth in May and June followed by a rest period and 

then a second peak in the autumn, 

Many of the currently shredded honey mesquite sprayed 

with the Tordon 225 formulations resulted in a kill of the 

grass and weeds around the stumps sprayed. Spraying in May 

and June resulted in G7 and G5%o grass kills respectively, 

whereas spraying in July, August, and October resulted only 

in 46, 11, and 28% grass kills respectively, Spraying with 

2,4,5-T (either the ester or amine forraulations) did not 

kill any grasses, In the fall, 1973» a dense population of 

annual brooraweeds had invaded the study area, Trees which 

had been sprayed in October, 1972, with either of the 

2,4,5-T forraulations or Tordon 225 treatraents, however, did 

not have any brooraweeds around the treated sturaps in the 

fall, 1973. 

Results of Ag:e of Regrowth Compared 

The age of regrowth following top removal by shredding 
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appears to be an important factor in the response of raes-

quite to herbicides depending on the spray date, The 

results of currently shredded honey mesquite were not 

compared to the other ages of resprouts, However, it 

appears that the currently shredded honey mesquite gener-

ally resulted in a greater percentage mortality than the 

1, 7» or 14 year old resprouts. A comparison of the 

results of the 1, 7f and 14 year old resprouts is given in 

Appendix I, V/here differences existed in May and June, 

root raortalities of 1 year old resprouts were significantly 

higher than for either the 7 or 14 year old resprouts, 

Differences in July indicated that the 7 year old resprouts 

generally were easier to control, All 7 year old resprouts 

treated in July with a Tordon 225 forraulation resulted in 

greater raortality than 1 and 14 year old resprouts sprayed 

with the sarae cheraicals, No significant differences in 

raortality existed between 1, 7» and 14 year old resprouts 

treated with the 2,4,5-T amine solutions applied in August, 

However, in August, Tordon 225 treatraents applied to 1 year 

old resprouts resulted in greater mortality than when 

applied to 7 and 14 year old resprouts, 

Weddle (I969) found that when Tordon 225 was used as a 

foliar spray, it was most effective on small trees, A basal 

application of diesel oil also produced the highest mortal-

ities on small trees, Similar results were found when 
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stumps were treated, Karr (1971) sprayed 1, 2, 3, and 4 

year old mesquite regrowth where the initial treatment was 

shredding. A combination of 1 Ib 2,4,5-T plus 1 Ib 

piclorara/lOO gal solution was effective on 2 year old 

regrowth following shredding but was largely ineffective on 

the other ages of regrowth. However, 3 year old resprouts 

were easier to kill following burning (Karr, 1971). He 

suggested the reason better kills resulted on 3 year old 

resprouts than with younger resprouts after an initial 

treatment by burning was that the ratio of the shoot to 

root biomass of trees burned and sprayed in the same year 

raight be such that there was simply not adequate foliage to 

allow intake of enough herbicides to kill the roots. 

Since the climatic ajid soil conditions v/ere very 

similar for all sites on a particular spray date in this 

study, the reason the kill was greater on one age of 

regrowth than on another age of regrowth is not readily 

apparent, However, some of the differences in kill may 

possibly be explained by Crafts (1964). Even though 

expanded leaves offer the greater surface area for uptake 

of herbicides, green or succulent stems may also absorb 

these compounds. When systeraic herbicides are used, the 

stems are closer to the desired sites of action in the 

roots, and hence, if penetration is rapid and continued, 

the number of herbicide molecules reaching the effective 



Jk 

sites from stem absorption may be equal to or greater than 

that from leaf absorption, Also, the distribution of 

cheraical applied to a stera raay differ from that applied to 

a leaf, In the leaf, compounds that are accumulated 

actively by the syraplast may migrate directly to the sieve 

cells and move out via the phloem, V/hereas, in the stem a 

much larger portion may traverse the phloem and move in the 

xylera in the transpiration stream, These differences 

between the leaf and stera may account for the higher kills 

on the younger resprouts in this study, The 1 year old 

resprouts which were treated possessed new green succulent 

stems throughout the study. Crafts also stated that bark 

on woody steras presents a different problera. Where the 

cork is entire or penetrated only by corky lenticels, 

aqueous sprays usually fail and an oil carrier is required. 

A high content of oil is required for penetration of the 

bark; usually diesel oil will suffice, Where the surface 

of the stump has been cut, oil as a carrier is of no 

advantage because the cuts penetrate the bark and open up 

the aqueous vascular tissue for direct absorption of the 

toxic molecules, Hence, Crafts concludes that a water 

soluble formulation is raost satisfactory for killing trees 

when the surface is cut, 

Poor kills were generally obtained from the water 

soluble 2,4,5-T araine forraulations on the 1, 7, and 14 year 
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old resprouts, especially later in the season, Better 

kills using the amine were obtained on the currently 

shredded honey mesquite, This may have been due to poor 

penetration of the bark on the older trees. Yet, when the 

trees were shredded exposing the aqueous vascular system, a 

water soluble solution was sufficient. However, Tordon 225 

solutions which were also water soluble generally resulted 

in good kills on all ages of resprouts, As stated pre-

viously, these kills were probably due to the herbicide's 

effectiveness, 

Effect of Herbicides and NAA 
on the Growth Processes 

It is likely that all developmental processes are 

influenced to some degree by one or more kinds of hormones 

(Salisbury and Ross, I969). Horraones are important in the 

growth and development of stems, roots, and leaves, forraa-

tion of adventitious buds and roots, and other psysiologi-

cal processes. Synthetic growth regulators often raask the 

effects of naturally occurring growth regulators (including 

hormones) or interfere with their actions, Certain 

synthetic cheraical substances, such as 2,4,5-T and NAA, 

which possess auxin-like activity at very low concentra-

tions are highly toxic to raany plants at higher concentra-

tions (Bonner and Galston, 1952). It has been calculated 

that 20,000 tons of coleoptile tips would be required to 
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produce one grara of pure lAA, thus, indicating that auxins 

are active in extreraely small amounts, 

The 2,4,5-T and Tordon 225 were applied at concentra-

tions high enough to be highly toxic thus resulting in a 

kill to the tree. NAA, however, was applied at concentra-

tions (1, 5» 10, and 50 ppm) low enough to cause an 

increase in plant activity. It was hoped that this 

increased growth would make the plant more susceptible to 

the herbicides applied. NAA applied at the rate of 10,000 

ppm {1% of the total solution) should have been high enough 

to be toxic to the plant. NAA as an additive was effective 

some raonths and not others depending on the concentration 

added and the age of the resprouts treated. 

Norris and Bukovac (1971) studied the effects of pH on 

the penetration of NAA through the upper cuticle of an 

isolated pear leaf (Pyrus coramunis L. cv. Bartlett). As 

the donor pH was decreased the penetration of the NAA 

through the leaf cuticle increased. At pH values lower 

than the pK value (4.2 for NAA), the molecule was priraarily 

undissociated, lipophilic, and penetrated the cuticle, At 

pH values higher than the pK value, NAA was ionized, 

hydrophilic, and penetrated the cuticle with difficulty or 

not at all. It was assumed that NAA penetration through 

the cuticle took place by diffusion, The inconsistent 

kills obtained in this study when NAA was added to the 
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herbicide formulations raay have been partially due to the 

action of NAA at different pH levels, 

Estimated Costs of Chemicals 

The cost of NAA was $1.80/l ppm/lOO gal, Due to the 

high cost of NAA for anything over 10 ppm the addition of 

NAA would probably be considered economically unfeasible in 

a honey mesquite control program by most ranchers, Also, 

due to the inconsistent kills obtained using NAA as an 

additive, the cost of application in any amount cannot be 

justified by the anticipated results of the application. 

V/hen bought in small quantities (5 or 50 gal) the cost 

of 2,4,5-T ester and 2,4,5-T amine is approximately $17.00 

and $l4.00/gal, respectively. The cost to an aerial appli-

cator buying the chemicals in bulk would be approximately 

$26,00/gal for Tordon 225 and $8,00/gal for 2,4,5-T ester, 

The landowner will ultimately have to decide which 

cheraical he wants to use depending on the percent kills 

desired, the raonth of application, the age of the resprouts 

being treated, and the raethod of application used. 



CHAPTER V 

SUI\1MARY AINÍD CONCLUSIONS 

Chemical as well as mechanical raeans for controlling 

honey mesquite have been used, but reinfestation is a 

constant problem, When used as a mechanical control 

method, shredding often results in a pruning effect that 

causes regrowth to proceed at a faster rate than growth 

prior to shredding. Shredding alone kills few trees and 

some type of follow-up treatment is necessary. Conse-

quently, an effective herbicide applied simultaneously with 

shredding would reduce the number of shredding treatments 

needed for control, 

This pilot study was conducted to determine the 

effects of NAA (a naphthalene acetic acid) as an additive 

to a herbicide mixture for maintenance control of honey 

raesquite following shredding treatraents, Fifteen treat-

raents were applied raonthly from May 15» 1972, through 

August 15, 1972, to resprouts of honey raesquite trees 

shredded in 1958, I965, and 1971. Also, each treatraent was 

applied to sturaps of currently shredded honey mesquite 

trees monthly from May 15, 1972, through October I5, I972 

38 
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(September was omitted). Each age group of resprouts was 

sprayed with treatments that consisted of 2,4,5-T amine, 

2,4,5-T ester, and Tordon 225 Mixture applied alone or in 

combination with 1, 5, 10, or 50 ppm NAA. The currently 

shredded honey mesquite v/as also sprayed with the herbi-

cides plus 10,000 ppm NAA (except May, 1972). 

Soil water content, soil temperature, air temperature, 

relative humidity, and phenological development were 

recorded at the time of herbicide application. 

During the fall, 1973» following the second growing 

season after treatment, mortality for each treatment was 

determined. Chi-square analysis was used to determine 

raortality differences among the various treatments, 

The part of the plant to which the chemical was 

applied, the plants age, stage of growth, and the treatment 

date all played an important part in determining the 

response to a particular herbicide. Although some herbi-

cides caused higher mortality than others for a specific 

age of regrowth, resprouts treated with Tordon 225, applied 

alone and in corabination with NAA, consistently produced 

higher root raortalities for all ages of resprouts than when 

resprouts were treated with either the 2,4,5-T araine or 

2,4,5-T ester formulations applied either alone or in 

combination with NAA. 

One year old resprouts appear to have responded best 
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to treatments applied in June. Circumstantial evidence 

indicates that maxiraum downward translocation probably 

occurred in the trees at this time. The soil temperature 

at the 18-inch depth was in the high 70's. Leaves were 

fully matured and the trees possessed pods 1/4 to 3 inches 

long. Poor kills were generally obtained frora spraying in 

July and August. 

With the exception of the Tordon 225 treatments, poor 

kills were generally obtained from spraying 7 year old 

resprouts, June should have been the time of raaximum 

downward translocation since the trees were in the proper 

stage of growth and the soil temperature was almost 80 F 

at the 18-inch depth. Yet, percentage root mortality was 

generally low. Exceptionally high mortalities were 

obtained frora all Tordon 225 treatments applied in July, 

Generally poor kills resulted frora spraying 14 year 

old resprouts. June once again appeared to be the ideal 

stage of development for raaxiraura kills. Yet, only Tordon 

225 produced high kills in June. 

Only one control tree out of the 15 raarked was killed 

by shredding alone, Therefore, shredding alone is not 

recommended as a method for controlling honey mesquite. 

However, shredding and spraying honey mesquite trees 

simultaneously appears to have great potential. High 

mortalities were obtained from shredding and spraying in 
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May. June, and October when soil temperatures at the 

18-inch depth were relatively low and soil water content at 

the 6-inch depth was high, 

The age of regrowth following top removal by shredding 

appears to be an iraportant factor in the response of honey 

raesquite to herbicides depending on the spray date, Gener-

ally, currently shredded honey mesquite had a higher 

raortality than 1, 7, or 14 year old resprouts, Root 

raortalities of 1 year old resprouts sprayed in May, June, 

and August appear to be higher than 7 and 14 year old 

resprouts depending on the herbicide used. Differences in 

July indicated that the 7 year old resprouts were easier to 

control. The reason the kill was greater on one age of 

regrowth thaji on another age of regrowth is not readily 

apparent. 

NAA was applied at concentrations low enough to cause 

an increase in plant activity, hoping this increased growth 

would raake the plant raore susceptible to the herbicides 

applied. NAA as an additive was effective sorae raonths and 

not others depending on the concentration added and the age 

of the resprout treated. The inconsistent kills raay have 

been due partially to the action of NAA at different pH 

levels. Due to the inconsistent kills obtained using NAA 

as an additive the cost of application in any araount cannot 

be justified by the anticipated result of the application. 
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APPENDIX A: MODAL DESCRIPTIONS OF THE TILLMAN AlM'D VERNON 
SOILS (SOIL CONSERVATION SERVICE, U.S.D.A., 1971. 

UNPUBLISHED MIMEOGRAPHED MATERIAL) 

The Tillman Soil Series 

The Tillman series is a member of the fine, mixed, 
thermic family of Typic Paleustolls. These soils have 
brown silty clay loam A horizons, clayey reddish brown and 
red Bt horizons that extend to depths of more than 6o 
inches and are calcareous at depths of 24 inches or less, 

Typifying Pedon: Tillman silty clay loam - cultivated, 
Colors are for dry soil unless otherwise 
stated,) 

Ap — 0-6" —Brown (7.5YR 4/4) silty clay loam, dark 
brown (7.5YR 3/3) moist and crushed; weak 
medium subangular blocky structure; very 
hard, firm; coramon roots; few strongly 
cemented CaCO^ concretions up to 1/4 inch 
in diameter; xew siliceous pebbles and 
cobblestones on the surface and in the 
soil; mainly noncalcareous in matrix but 
weakiy effervescent surrounding CaCO^ 
concretions; abrupt smooth boundary,-^ (5 
to 11 inches thick) 

B21t -- 6-14" --Dark reddish brown (5YR 3/2) clay, 
(5YR 3/3) raoist and crushed; weak coarse 
prismatic structure parting to moderate 
medium and fine angular blocky structure; 
very hard, very firm; few roots; few 
strongly cemented CaCO^ concretions as 
much as 1/4 inch in diámeter; few 
siliceous pebbles; cracks extend through 
lower boundary; noncalcareous in raatrix; 
clear sraooth boundary, (6 to 12 inches 
thick) 

B22t — 14-23" —Reddish brown (5YR 4/4) clay, dark 
reddish brown (5YR 3/^) moist; strong 
coarse prisraatic structure parting to 
strong raediura and fine angular blocky 
structure; extremely hard, very firm; few 
fine roots; few strongly and weakly 
cemented CaCO^ concretions; few siliceous 
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APPENDIX A—Continued 

pebbles; cracks extend through lower 
boundary, (6 to 12 inches thick) 

B23t — 23-38" —Reddish brown (5YR 4/4) clay, dark 
reddish brown (5YR 3/4) moist; strong 
coarse prismatic structure parting to 
strong coarse and medium angular blocky 
structure; extremely hard, very firm; few 
fine roots, mainly between peds; few 
strongly and weakly cemented CaCO^ con-
cretions; few siliceous pebbles; cracks 
extend through lower boundary; calcareous 
in matrix; gradual smooth boundary, (10 
to 20 inches thick) 

B24t — 38-49" —Red (2,5YR 4/6) clay, dark red (2,5YR 
3/6) moist on ped faces; streaks of dark 
reddish brown on faces of peds; interiors 
of peds are red (2.5YR 4/6) moist; 
moderate coarse prismatic structure 
parting to moderate coarse and medium 
angular blocky structure; extremely hard, 
very firm; few fine roots; few strongly 
and weakly cem.ented CaCO^ concretions; 
few siliceous pebbles; cracks extend 
through lower boundary; calcareous in 
matrix; clear wavy boundary. (8 to 15 
inches thick) 

B25tca — 49-6O" —Red (2.5YR 5/^) clay, red (2.5YR 4/6) 
moist, red (5YR 4/6) CaCÛ^ coatings and 
dark reddish brown (5YR 3/2) clay coat-
ings on faces of peds; moderate raediura 
and coarse blocky structure; extreraely 
hard, very firra; stringers or chiraneys of 
yellowish red (5YR 5/6) moist CaCO^ up to 
5 or 6 inches apart and 1/2 inch in 
diameter; cracks extend to tops of the 
stringers of CaCO^; estimated 5 percent 
of visible powdery CaCO^ and few strongly 
cemented concretions; few dark pellets; 
few siliceous pebbles; calcareous in 
matrix; gradual wavy boundary. (8 to 16 
inches thick) 
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APPENDIX A—Continued 

B26tca — 60-69" —Dark red (2.5YR 3/6) gravelly clay, 
light red (2.5YR G/G) coatings 1-2 mm. 
thick of CaCO^; moderate coarse angular 
blocky structure; very hard, very firm; 
few fine roots; more piping of GaCO^ in 
form of powdery (5YR 4/6) bodies than in 
horizon above; about I5 percent of 
strongly cemented CaCO^ concretions make 
up most of the gravel;^few siliceous 
pebbles; few calcereous cobblestones; few 
dark pebbles; few gypsum crystals; 
calcareous in matrix; abrupt wavy 
boundary. (6 to 14 inches thick) 

B27tca — 69-76" —Dark reddish brov/n (2.5YR 3/4) clay; 
black discontinuous coatings on faces of 
peds; moderate medium angular blocky 
structure; extremely hard, very firm; a 
layer high in coarse fragments contains 
carbonate pebbles up to 3 inches in 
diameter, I5 percent siliceous pebbles, 
and a few cobblestones of both carbonate 
and siliceous rocks; few gypsum crystals; 
calcareous in matrix; abrupt wavy 
boundary. (6 to 14 inches thick) 

llB3ca — 76-8I" --Dark reddish brown (2.5YR 3/4) clay, 
yellov/ish red (5YR 4/6) moist; calcareous 
coatings 1-2 mra. thick; very fine and 
fine raottles of olive gray; moderate 
medium subangular blocky structure; 
extremely hard, very firm; few fine 
roots; few gypsum crystals; few tongues 
extend into the IIC horizon; abrupt wavy 
boundary. (4 to 12 inches thick) 

IIC — 8I-9O" —Variegated grayish green (5GY 5/I) 
moist and dark reddish brown (2.5YR 3/4) 
moist, clay; reddish yellow stains and 
thin searas of CaCO^; clay coats on sorae 
faces; weak platy or blocky structure, 
retains part of apparent original rock 
structure; few gypsura crystals; noncal-
careous in matrix, calcareous coats; 
moderately alkaline. 



49 

APPENDIX A—Continued 

The Vernon Soil Series 

The Vernon series is a member of the fine, mixed, 
thermic faraily of Typic Ustochrepts. These calcareous 
soils have reddish brown clay A horizons, red clay B hori-
zons, and C horizons of raassive dark red clay. 

Typifying Pedon: Vernon clay - cultivated. (Colors are 
for dry soil unless otherwise stated.) 

Ap — 0-8" —Reddish brown (2.5YR 4/4) clay, dark 
reddish brov/n (2.5YR 3/4) moist; mediura 
blocky structure; very hard, very firm, 
very sticky, plastic; few strongly 
cemented CaCO^ concretions 2 to 4 rara. in 
diaraeter; calcareous, moderately 
alkaline; abrupt smooth boundary. (4 to 
12 inches thick) 

B — 8-21" --Red (2.5YR 4/6) clay, dark red (2.5YR 
3/6) moist; weak medium blocky structure; 
very hard, very firm, very sticky, 
plastic; few v/eakly and strongly cemented 
CaCOo concretions 2 to 4 mm. in diameter; 
calcareous, moderately alkaline; diffuse 
smooth boundary, (10 to 24 inches thick) 

C — 21-60" —Dark red (2,5YR 3/6) clay, dark red 
(2,5YR 3/6) moist; massive; very hard, 
firm, very sticky, plastic; few seams aiid 
pockets of greenish gray shaly clay; few 
weakly and strongly cemented CaCO^ con-
cretions; calcareous, raoderately ̂  
alkaline. 
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APPENDIX B: CHEMICAL MIXES FOR HERBICIDE SOLUTIÛNS APPLIED 
WITH 1,5 GAL COMPRESSED AIR GARDEN SPRAYER 

2,4.5~T Amine (Veon 24^} 

44 ral 2,4,5-T 

1,4 ral Colloidal (surfactant) (0,02%) 

Add water to volurae of 1,5 gal 

2,4,5-T Amine + ppm NAA 

44 ml 2,4,5-T 

1,4 ml Colloidal 

0,0057 g NAA 

Add water to volume of 1,5 gal 

2,4, 5-T Amine -f 5 PPm NAA 

44 ml 2,4,5-T 

1,4 ml Colloidal 

0,0283 g NAA 

Add water to volume of 1,5 gal 

2,4.5-T Amine + 10 ppm NAA 

44 ml 2,4,5-T 

1,4 ml Colloidal 

0,0567 g NAA 

Add water to volume of 1.5 gal 
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2,4,6-T Amine + 50 ppm NAA 

44 ral 2,4,5-T 

1,4 ral Colloidal 

0,02835 g NAA 

Add v/ater to volume of 1,5 gal 

2,4.5-T Ester (Esteron 245) 

44 ral 2,4,5-T 

44 ral diesel 

1,4 ral Colloidal 

Add water to volume of 1,5 gal 

2,4,5-T Ester + 1 ppm NAA 

44 ml 2,4,5-T 

44 ml diesel 

1,4 ml Colloidal 

0,0057 g NAA 

Add water to volurae of 1,5 gal 

2.4,5-T Ester + 5 ppm NAA 

44 ml 2,4,5-T 

44 ml diesel 

1.4 ml Colloidal 

0.0283 g NAA 

Add water to volume of 1.5 gal 
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2,4,5-T Ester + 10 ppm NAA 

44 ral 2,4,5-T 

44 ral diesel 

1.4 ml Colloidal 

0.0567 g NAA 

Add water to volume of 1,5 gal 

2,4,5-T Ester + 50 ppm NAA 

44 ral 2,4,5-T 

44 ral diesel 

1.4 ral Colloidal 

0.02835 g NAA 

Add water to volurae of 1.5 gal 

Tordon 225 Mixture 

88 ral Tordon 225 

1,4 ral Colloidal 

Add water to volurae of 1,5 gal 

Tordon 2 2 5 + 1 PPra NAA 

88 ral Tordon 225 

1,4 ml Colloidal 

0,0057 g NAA 

Add water to volurae of 1.5 gal 
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2,4,5-T Ester + 10 ppm NAA 

44 ml 2,4,5-T 

44 ml diesel 

1,4 ml Colloidal 

0.0567 g NAA 

Add water to volume of I.5 gal 

2,4,5-T Ester + 50 ppm NAA 

44 ml 2,4,5-T 

44 ml diesel 

1.4 ml Colloidal 

0,02835 g NAA 

Add water to volume of 1,5 gal 

Tordon 225 Mixture 

88 ml Tordon 225 

1,4 ml Colloidal 

Add water to volume of 1,5 gal 

Tordon 225 + 1 ppm NAA 

88 ml Tordon 225 

1,4 ml Colloidal 

0,0057 g NAA 

Add water to volume of 1.5 gal 
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Tordon 225 + 5 ppm NAA 

88 ml Tordon 225 

1,4 ral Colloidal 

0,0283 g NAA 

Add water to volume of 1,5 gal 

Tordon 225 + 10 ppm NAA 

88 ml Tordon 225 

1.4 ml Colloidal 

0.0567 g NAA 

Add water to volume of 1.5 gal 

Tordon 225 + 50 PPm NAA 

88 ml Tordon 225 

1.4 ral Colloidal 

0.2835 g NAA 

Add wa te r to volurae of 1.5 g a l 

2 . 4 . 5 - T Araine + 1% NAA 

44 ral 2 , 4 , 5 - T Araine 

1,4 ral C o l l o i d a l 

5(^.115 g NAA 

Add water to volurae of 1,5 gal 
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2,4,5-T Ester + 1% NAA 

44 ral 2,4,5-T 

44 ml diesel 

1,4 ml Colloidal 

56,775 g NAA 

Add water to volume of 1,5 gal 

Tordon 22 5 + l"/o NAA 

88 ml Tordon 225 

1,4 ml Golloidal 

56,775 g NAA 

Add water to volurae of 1,5 gal 



55 

APPENDIX C: CHEMICAL MIXES FOR HERBICIDE SOLUTIO .S APPLlED 
WITH 3.25 GAL COMPRESSED AIR GARDEN SPRAYER 

2.4.5-T Amine (Veon 245) 

92 ral 2,4,5-T 

2,5 ml Colloidal 

Add water to volurae of 3.25 gal 

2,4,5-T Amine + 1 ppm NAA 

92 ml 2,4,5-T 

2,5 ml Colloidal 

0,0123 g NAA 

Add water to volume of 3.25 gal 

2.4,5-T Amine + 5 ppm NAA 

92 ml 2,4,5-T 

2,5 ral Colloidal 

0,0615 g NAA 

Add water to volurae of 3.25 gal 

2,4.5-T Amine + 10 ppm NAA 

92 ml 2,4,5-T 

2.5 ml Colloidal 

0,1230 g NAA 

Add water to volume of 3.25 gal 
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2,4.5-T Amine + 50 ppm NAA 

92 ral 2,4,5-T 

2.5 ral Colloidal 

0,6151 g NAA 

Add water to volume of 3,5 gal 

2,4,5-T Ester (Esteron 245) 

92 ml 2,4,5-T 

92 ral diesel 

2,5 nil Colloidal 

Add water to volume of 3.25 gal 

2.4.5-T Ester + 1 ppm NAA 

92 ml 2,4,5-T 

92 ml diesel 

2,5 ml Colloidal 

0,0123 g NAA 

Add water to volurae of 3.25 gal 

2,4.5-T Ester + 5 ppm NAA 

92 ml 2,4,5-T 

92 ml diesel 

2,5 inl Colloidal 

0,0615 g NAA 

Add water to volume of 3.25 gal 
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2.4.5-T Ester + 10 ppm NAA 

92 ml 2,4,5-T 

92 ml diesel 

2,5 ml Colloidal 

0,1230 g NAA 

Add water to volume of 3*25 gal 

2,4,5-T Sster + 50 ppm NAA 

92 ml 2,4,5-T 

92 ml diesel 

2,5 ml Colloidal 

0,6151 g NAA 

Add water to volume of 3*5 gal 

Tordon 22 5 Mixture 

184 ml Tordon 225 

2,5 ml Colloidal 

Add water to volurae of 3.25 gal 

Tordon 225 + 1 PPm NAA 

184 ral Tordon 225 

2,5 ral Colloidal 

0,0123 g NAA 

Add water to volurae of 3*25 gal 
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Tordon 225 + 5 ppm NAA 

184 ral Tordon 225 

2,5 ml Colloidal 

0.0615 g NAA 

Add water to volume of 3,25 gal 

Tordon 225 + 10 ppm NAA 

184 ml Tordon 225 

2,5 ml Colloidal 

0,1230 g NAA 

Add water to volurae of 3.25 gal 

Tordon 22 5 + 5 0 PPm NAA 

184 ral Tordon 225 

2,5 ml Colloidal 

0,6151 g NAA 

Add water to volurae of 3.5 gal 
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APPENDIX D: PHENOLOGY KEY USED IN COMPUTING 
PHENOLOGICAL INDEX OF HONEY MESQUITE 

1. Buds burst 

2. Leaflets and flower spikes 1/4 - l/2 inch long 

3. Leaflets and flower spikes 1/2 - 1 inch long 

4. Leaflets and flower spikes 1 inch and greater 

5. Leaves 1/4 extended 

6. Leaves 1/4 - 1/2 extended 

7. Leaves 1/4 - fully extended 

8. Leaves 1/2 - fully extended 

9. Leaves fully extended (light green) 

10, Leaves fully extended (dark green) 

11, Flower spike closed to l/2 extended (closed) 

12, Flower spike closed to fully extended (less 1/4) 

13, Flower spike closed to 1/2 - fully extended (1/4 -
1/2) 

14, Flower spike fully extended (1/2 to fully extended) 

15, Flower spike ready to open 

16, Flower spike aborted (lost) 

17, Flowers white 

18, Flowers yellow 

19, Flowers corapletely aborted (lost) 

20, Pods 1/4 - 1 inch long 

21, Pods 1 - 3 inches long 

22, Pods 3 - 6 inches long 

23, Pods 6 inches to fully extended; flat 

24, Pods raature but green 

25, Pods raature 

26, Pods raature 

27, Pods raature 

changing frora green to red 

red 

changing frora red to light brown 

28, Pods mature; light brown 
29, Pods dropped (no reproductive organs reraaining on the 

trees) 
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APPENDIX E, ROOT MORTALITIES OF 1 YEAR OLD RESPROUT? OF 
HONEY MESQUITE SPRAYED WITH 15 HERBICIDE TREATMr̂ N-TS 

ON 4 DATES IN 1972 

Treatraent-^ 

T-A-0 

T-A-1 

T-A-5 

T-A-10 

T-A-50 

T-E-0 

T-E-1 

T-E-5 

T-E-10 

T-E-50 

T-225-0 

T-225-1 

T-225-5 
T-225-10 

T-225-50 

May 

1 3 ^ 
20 

14 

21 

27 

43 

20 

36 

27 
21 

80 

100 

83 

92 

80 

15 

a 

a 

a 

a 

a 

ab 

a 

a 

a 

a 

bc 

c 

bc 

c 

bc 

Date 

June 14 

33 

4 3 ^ 

43 

77 

67 

36 

60 

36 
20 

27 

87 

93 

87 

93 
100 

abc 

abc 

abcd 

cdef 

bcdef 

abc 

abcde 

abc 

a 

ab 

def 

ef 

def 

ef 

f 

July 12 

33 
40 

33 
27 

33 
20 

13 

07 

27 

33 
40 

73 
40 

67 

40 

abc 

abc 

abc 

ab 

abc 

a 

a 

a 

ab 

abc 

abc 

c 

abc 

bc 

abc 

August 15 

00 a 

00 a 

20 ab 

27 abc 

00 a 

27 abc 

20 ab 

20 ab 

07 a 

20 ab 

67 cd 

67 cd 

60 bcd 

73 d 
80 d 

1/2,4,5-T Amine (T-A), 2,4,5-T Ester (T-E), Tordon 225 (T-225), plus 
NAA (0,1,5.10, & 50 ppm). 

^Values (?5 mortality) within a column followed by the same letters are 
not significantly (P< .05) different. Values represent average percent 
mortality obtained from I5 replications. 

-^Value represents average percent mortality obtained from 14 replica-
tions. 
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AP^ENDIX F: ROOT MORTALITIES OF 7 YFAR OLD RESPROUTS OF 
HONEY MESQUITE SPRAYED WITH 15 HERBICIDfí TREATMENTS 

ON 4 DATES IN 1972 

Treatment-^ 

T-A-0 

T-A-1 

T-A-5 
T-A-10 

T-A-50 

T-E-0 

T-E-1 

T-E-5 
T-E-10 

T-E-50 

T-225-0 

T-225-1 

T-225-5 

T-225-10 

T-225-50 

May 

3 3 ^ 

27 
20 

40 

33 
27 

13 

33 
40 

33 
60 

53 

33 
86 

40 

17 

ab 

ab 

ab 

ab 

ab 

ab 

a 

ab 

ab 

ab 

bc 

abc 

ab 

c 

ab 

June 16 

33 

07 

00 

07 

53 
07 

33 
20 

20 

^7 

67 

47 

80 

27 

80 

abc 

a 

a 

a 

bcd 

a 

abc 

ab 

ab 

bcd 

cd 

bcd 

d 

abc 

d 

Date 

July 

13 

33 

33 
20 

67 

13 

33 

^3 
40 

40 

93 

87 

93 

87 

100 

' 11 

a 

ab 

ab 

a 

bcd 

a 

ab 

abc 

ab 

ab 

d 

cd 

d 

cd 

d 

August 14 

00 a 

07 ab 

07 ab 

00 a 

13 abc 

47 c 

20 abc 

20 abc 

27 abc 

13 abc 

27 abc 

40 bc 

40 bc 

47 c 

33 abc 

i/2,4,5-T Amine (T-A), 2,4,5-T Ester (T-E), Tordon 225 (T-225), 
plus NAA (0,1,5,10, & 50 ppm). 

^Values i% mortality) within a column followed by the same letters 
are not significantly (P <.05) different. Values represent average 
percent mortality obtained from 15 replications. 
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APIENDIX G: ROOT MORTALITIES OF 14 YEAR OLD RESPROUTS OF 
HONEY MESQUITE SPRAYED WITH 15 JÍKliBICIDE TREATI^NTS 

ON 4 DATES IN 1972 

Treatment-^ 

T-A-0 

T-A-1 

T-A-5 

T-A-10 

T-A-50 

T-E-0 

T-E-1 

T-E-5 
T-E-10 

T-E-50 

T-225-0 

T-225-1 

T-225-5 

T-225-10 

T-225-50 

May 

4 7 ^ 

27 

27 

07 

27 

07 

13 

27 

27 

13 

67 

53 

47 
60 

47 

16 

bcd 

abcd 

abcd 

a 

abcd 

a 

ab 

abc 

abcd 

ab 

d 

bcd 

bcd 

cd 

bcd 

June 14 

27 

27 

27 

20 

13 

27 

13 

07 

40 

20 

80 

87 
80 

87 

93 

a 

a 

a 

a 

a 

a 

a 

a 

ab 

a 

bc 

c 

bc 

c 

c 

Date 

July 12 

07 
00 

27 

13 

07 

27 

33 
07 

13 
20 

33 
40 

27 

33 

53 

ab 

a 

abc 

abc 

ab 

abc 

abc 

ab 

abc 

abc 

abc 

bc 

abc 

abc 

c 

AuguE 

00 

00 

00 

00 

07 

00 

00 

07 

20 

2? 

13 
40 

13 
40 

27 

it 15 

a 

a 

a 

a 

ab 

a 

a 

ab 

ab 

ab 

ab 

b 

ab 

b 

ab 

^2,4,5-T Amine (T-A), 2,4,5-T Ester (T-E), Tordon 225 (T-225), 
plus NAA (0,1,5,10, & 50 ppm). 

^Values {% mortality) within a column followed by the same letters 
are not significantly (P < .05) different. Values represent average 
percent mortality obtained from I5 replications. 
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APPT̂ NDIX Ht ROOT MORTALITIES OF CURRENTLY SHREDDED HONEY 
MESQUITE SPRAYED WITH 18 HERBICIDE TRrATM'-:NTS 

ON 5 DATES IN 1972 

T r e a t m e n t - ' 

T -A-0 

T - A - 1 

T - A - 5 

T - A - 1 0 

T - A - 5 0 

T - E - 0 

T - E - 1 

T - E - 5 

T - E - 1 0 

T - E - 5 0 

T - 2 2 5 - 0 

T - 2 2 5 - 1 

T - 2 2 5 - 5 

T - 2 2 5 - 1 0 

T - 2 2 5 - 5 0 

CONTROL 

T - A - 1 0 0 0 0 

T - E - 1 0 0 0 0 

T-225-IOOOO 
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7 1 

60 

87 

18 

c 

c 

c 

c 

c 

14 ab 

67 

86 

50 

7 3 

87 

Sk 

85 

87 

6 9 

07 a 

c 

c 

bc 

c 

c 

c 

c 

c 

c 

June 16 
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47 

80 

^7 

^7 

47 

13 

27 

33 
33 
87 

93 

73 

86 

87 
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29 

87 
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a 
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cd 
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20 

53 

ko 
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43 

27 

13 

ko 
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33 
33 
20 

20 
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13 

00 
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33 

13 
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c 

bc 

a 

c 

a b c 
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bc 

a b 

a b c 
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a b c 
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bc 

a b c 

a 
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a b c 
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33 
47 

27 

33 
53 
33 
27 

53 
20 

20 

7 3 
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9 3 

87 

67 

00 

64 

33 

100 

;ober 2? 

abcd 

bcde 

abc 

abcd 

bcde 

abcd 

a b c 

bcde 

a b 

ab 

defg 

f g 

e f g 

cdefg 

a 

cdef 

abcd 

g 

y'z,k,5-T Amine (T-A), 
10,000 ppm). 

2/values (•% mortality) 
cantly (P <.05) different. 
replications. 

^Value represents ave 

íi/value represents ave 

Z.k.S-T Ester (T-E), Tordon 225 (T-225), plus NAA (0,1,5.10, 4 

within a column followed by the same letters are not signifi-
Values represent average percent m^rtality obtained from 15 

rage percent mortality obtained from 10 replications 

rage percent mortality obtained from 1̂+ replications. 
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