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Field tests were conducted at two locations to determine the

effects of prometryn ftsT,N' -bis(l -methylethyl) -6 -(methylthio) -1,3,5 -

triazine -2,4 -diamine] applied in the irrigation water on furrow

irrigated cotton (Gcssypium hirsutum LO. Application dates and rates

were studied to determine their effects on cotton yield, cotton foliage

response, weed control, and residue persistence. Prometryn in the

CaporalR 4L formulation was used in the study. The application of

prometryn in the irrigation water did not significantly reduce cotton

yields at either locations. There was no significant increase in

prometryn symptoms in the cotton foliage due to the application of

prometryn in the irrigation water. Significant control of Wrights

groundcherry (Physalis wrightii  Gray) was achieved at all growth stages,

while control of woolly morningglory aParngg. biXaUtula Jacci.f0 was

inconclusive. Soil residue persistence was determined by observing the

effects on barley (Honieum vulgare L.) planted following the cotton.

A significant amount of damage to the barley from prometryn residue was

observed at one location while no damage occurred at the other location.

vi



INTRCOUCTION

The rising costs of using herbicides have forced farmers,

researchers, and the agricultural chemical industry to search for more

efficient methods of applying herbicides. One new method of herbicide

application which can reduce costs significantly is the use of

irrigation water to apply the chemical. This application technique was

given the term herbigation.

Three types of irrigation systems have been used to apply

herbicides; sprinklers, gravity flow, and drip. Sprinklers are the most

widely used system for applying herbicides, and consequently most of

the herbigation research has centered on this system. The amount of

research completed using the gravity flow irrigation systems has shown

that some herbicides are suitable for use in this system. A limited

amount of research has been done using a drip irrigation system to apply

herbicides.

There are several advantages to using an irrigation system to

apply herbicides. As stated earlier, herbigation can reduce herbicide

application costs. In addition reductions in labor, equipment, and

energy consumption can be achieved. Herbigation may also increase

herbicide activity and result in a more uniform application of the
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herbicide. However, there are also disadvantages to herbigat ion. For

example, herbigation requires careful management to ensure proper use of

this method. Also herbigat ion can increase enviromental hazards through

contaminated water sources. Finally, unnecessary irrigations may be

required in order to apply the herbicide at the proper time for weed

control.

This study was undertaken to determine the effects of applying a

herbicide in irrigation water on weed control, response of the crop to

the herbicide, and on the amount of herbicide residue persisting in the

soil following the harvesting of the crop. A gravity flow system

(furrow irrigation) was used to apply the herbicide prometryn [,'-

bis (l -methylethyl) -6- (methylthio) -1,3 ,5-tr iaz me-2, 4-d iam me J to cotton

(Qt2agiTium biLalltam L.). Effect on the cotton and weed control was

evaluated. Following the cotton crop, barley (Horde= vulgare L.) was

planted and the soil residue persistence of prometryn was evaluated.



LITERATURE REVIEW

The application of herbicides in irrigation water is a relatively

new concept in weed control. Interest in using water to apply

herbicides has been increasing in the last 5 years due to rising fuel,

labor, and equipment costs. In 1981 there were 16 million hectares of

irrigated farmland in the United States. Herbicides were applied to a

great percentage of this land. The potential savings by using the

irrigation water to apply these herbicides is substantial.

The use of sprinkler systems to apply herbicides has been the

major method used in previous years. Several herbicides are registered

for application through sprinkler systems. Research has shown that

herbicides can be safely applied through sprinklers and excellent weed

control can be achieved (6, 27).

The use of drip or trickle irrigation systems to apply herbicides

has been limited. Weed control is often only achieved in a small area

around the point of application. Conventional preemergence or

postemergence applications of herbicides are also neccessary to achieve

adequate weed control in all areas of the field. Since drip and trickle

irrigation technology is still considered to be in its growth stage,

improving the use of herbicides in these systems are possible.

3
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Until recently little application of herbicides utilizing a

gravity flow system such as flood or furrow irrigation had been done.

Flood irrigation has been used to apply EPTC -ethyl dipropyl

thiocarbamate) for several years. But the use of furrow irrigation as

means of applying herbicides has been limited. In the last few years,

however, individual farmers have begun using the irrigation water in

furrow irrigated cotton as a means of applying a selected group of

preemergence herbicides. Weed control has been reported to be good but

residue carry over and subsequent phytotoxicity problems in following

small grain crops has been a concern.

Prometryn has been applied in the irrigation water to furrow

irrigated cotton. Varying rates, methods of application to the water,

and different timing of applications have been used. Rates have varied

from 2.3 kg/ha to 4.5 kg/ha with as much as 9 kg/ha applied in one

season. Application methods have included placing a measured portion of

material in front of an irrigation pipe, to making a slurry of water and

material and then applying to the water in a furrow. The timing of

applications has varied from as soon as the cotton was 15 cm high to

past layby (12).

In order to use the irrigation water as a method of applying a

herbicide several factors must be considered. The herbicide's

adsorption, solubility, and volatility in soil must be understood in

order to realize the effects of these properties on the movement,

photodecowposition, microbial breakdown, and chemical decomposition of

the herbicide. All of these factors, especially the last three, play an
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important role in determining how much phytotoxic residue will be left

in the soil.

Understanding the adsorption properties of prometryn is important

in determining the rate to use. The rate can be influenced by two soil

components, organic matter and clay content. Higher rates must be used

on soils high in clay and organic matter compared with soils low in clay

and organic matter. The adsorption of s-triazines has been shown to be

closely related to percent organic matter (7, 31, 36). Weber, Weed and

Ward (38) concluded that the adsorption of s-triazines was due to an

interaction between the functional groups on organic matter colloids

with s-triazine molecules, and/or adsorption of cations by ion exchange

forces. Although adsorption by organic matter tends to be most

important with many s-triazines, Talbert and Fletchall (34) found a

stronger correlation between both clay content and cation exchange

capacity of a soil with prometryn. Since clay content usually exceeds

organic content of a soil the adsorption of prometryn by clay colloids

would be greater.

Studies performed by Walker (37) showed that the rate of

degradation of both simazine [6 -chloro -N,1 n1 1--cliethyl -1,3,5 -triazine -2,4 -

diamine] and prometryn decreased as the initial concentration of each

herbicide increased. The rate of application has often been closely

correlated with residue carryover of s-triazine herbicides (2, 9). The

persistence of prometryn at various rates and over various lengths of

time has been studied by several researchers. Hamilton and Arle (11)

showed that rates as low as 1.8 kg/ha caused significant injury to crops
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planted up to 1 year after application. Miller, Keeley, Thullen and

Carter (26) conducted research showing significant residues and damage

to bioassay crops occurring 6 months after the application of 2:7 kg/ha

and 3.6 kg/ha of prometrym Other research by Sheets and Shaw (32) and

Schweizer and Holstun (29) has shown toxic residues of prometryn present

in soil up to 25 weeks after application.

As stated earlier, several factors can play a role in the

persistence of prometryn. The movement of prometryn has been shown to

be inversely proportional to its solubility (14, 15, 26) and adsorption

(28). Leaching or movement of prometryn in the soil has been proven to

be small due to its high adsorption characteristics (14, 15, 16) and

thus high concentrations could remain in the upper portion of the soil

profile. These higher concentrations can be translated into higher

residues at a later date in the upper portion of the soil (38). Damage

to a susceptable crop planted later could occur.

Volatilization of prometryn as a means of dissipation from the

soil appears to be insignificant (8, 21). Kearney, Sheets and Smith (21)

related the relatively low rate of volatilization of prometryn from soil

surfaces to its high soil adsorption characteristics. Their research

also showed that the volatility of prometryn did not change when placed

on dry or moist soil at a constant temperature. However, Talbert, Smith

and Evans (35) showed considerable differences in cotton injury from

prometryn vapors at different soil moisture levels. In fact the most

severe injury occurred at the highest moisture level. Their work also

showed an increase in volatility with increasing temperature. The
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results of this study are in direct conflict with the results of Kearney

et al. (21) and Foy (8).

Photodecomposition is not considered a major loss mechanism of s -

triazines if the herbicide is incorporated in some manner. Jordan, Day

and Clerx (1) indicated that photodecomposition can be reduced with

slight incorporation of a herbicide by either water or mechanical mean.

They also indicated that a masking effect takes place and postulated

that it could result from the build up of decomposition products.

Microbial degradation appears to be the major mechanism by which

prometryn is dissipated or detoxified from a soil. Microbial

degradation of s-triazines consists of hydrolysis, dealkylation, and

ring cleavage. Several authors have reported that soil micro-organisms

utilized s-triazines as a source of energy (3, 20, 23, 24). McCormick

and Hiltbold (24) and Burschel (5) have demonstrated an increase in

microbial activity with increased temperature. Soil moisture also

affects the activity of soil microorganisms. Holley and Roberts (18)

reported simazine persisted longer under dry conditions than in moist

soil.

Non-biological or chemical decomposition mechanisms of s-

triazines are the same as those for microbial degradation. Hydrolysis,

dealkylation, and ring cleavage are considered non-biological when they

occur in the soil in the absence of microorganism activity. Ring

cleavage is of minor importance as a degradation mechanism. Most

detoxification occurs through hydrolysis and dealkylation.
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Research by Hiltbold and Buchanan (17) showed that atrazine [6-

chloro-N-ethyl-N1-(1-methylethyl)-1,3,5-triazine-2,4-diamine] underwent

acid hydrolysis more readily at low soil pH. This hydroxylation was

shown to be more favorable under field conditions when localized acid

conditions resulted from organic matter decomposition and the presence

of root or microbial exudates Gno.

N-dealkylation of the s-triazines does not occur as readily as

does hydroxylation. Knüsli, Berren, Dupuis and Esser (22) described N-

dealkylation as an incomplete detoxification reaction since end products

retained some phytotoxicity and remained in the soil for a long period

of time. Harris, Kaufman, Sheets, Nash and Kearney (16) indicated that

hydrolysis occurred to a greater degree than subsequent N-deallqqation.

The sensitivity of small grains to s-triazines has been well

established. S-triazines have been shown to cause significant injury to

barley, wheat (rriticum aesitivum L.), and oats (Avema sativa L.) (2, 4,

30, 33). Barley and wheat are often planted following cotton in which

prometryn has been applied. The potential exists for injury to occur in

these two crops when they are planted in soil where prometryn has been

applied previously and the period of time neccessary for degradation of

the prometryn residue to non injurious levels has not elapsed.

Cotton is moderately tolerant to prometryn. Whitenburg (39)

concluded that cotton plants do not degrade prometryn but rather bind or

complex the chemical. The lysigenious glands of cotton is a site where

prometryn has been shown to accumulate. Hamilton and Moreland (13) have

suggested that the tolerance of cotton to s-triazines is related to the
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binding or complexing of the s-triazines by some constituent in the

lys igenious glands.

Injury to cotton has been shown to occur from soil surface

applications of prometryn. This injury has occurred from vapors of

volatilized prometryn and from root uptake (35). Their research showed

considerable injury to cotton from prometryn vapors at different soil

moisture levels and at different temperatures. The symptoms of injury

in cotton range from interveinal chlorosis, due to vapor absorption in

the leaves, to veinal chlorosis due to root uptake.

It has been shown, though, that prometryn can be used safely and

effectively in cotton. It has been used widely as a selective

preemergence or directed postemergence spray (10, 25). Rates as low as

0.15 kg/ha have given satisfactory weed control. Azle and Hamilton 00

conducted research showing excellent broadleaf weed control in cotton

with repeated applications of 0.8 kg/ha as a postemergence directed

spray.



METHODS AND MATERIALS

Experiments were conducted between March 1, 1984 and February 29,

1985 on land at the University of Arizona Maricopa  Agricultural Research

Center and Marana Agricultural Research Center. The experiments

determined the effects of applications of prometryn in the irrigation

water and as a directed spray on weed contol, pilytotoxicity, and cotton

yield in furrow irrigated cotton. Persistence of residue from the

treatments was also studied by using barley as a bioassay crop. The

commercial formulation of prometryn used in the study was CaporaiR 4L.

Procedures 20 Cotton Study

Two fields were selected, one at the Maricopa Agricultural

Research Center consisting of 3.3 ha, with a sandy loam soil type and

one at the Marana Agricultural Research Center consisting of 2.1 ha,

with a soil type of clay loam. Apre-plant, incorporated application of

prometryn at 1.7 kg/ha and pendimethalin [N-(1-ethylpropy1)-3,4-

dimethy1-2,6-dinitobenzenamine] at la kg/ha was applied to the Maricopa

field on March 13, 1984. The Marana field received 1.7 kg/ha of

prometryn and la kg/ha of trifluralin [2,6-dinitro-N,N-dipropy1-4-

(trifluoromethyl)benzenamine] applied pre-plant and incorporated on

1 0
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March 14th. Both fields were bedded up to rows with 102 cm centers.

Pre-irrigation water was applied on March 16th at Maricopa and on March

30th at Marana. Irrigation was accomplished throughout the study by

using irrigation pipes. The pipes used at the Maricopa location were

7.6 cm. in diameter with one for every two furrows while those at the

Marana location were 3.2 cm diameter pipes with two per furrow. The

cotton variety DPL 61 was planted at the Maricopa location on April 5,

1984. The cotton variety DPL 55 was planted at the Marana location on

April 25, 1984 but replanted on May 18, 1984 because of a poor stand.

Postemergence cultivations were performed at both locations by farm

personnel. The Maricopa plots received five cultivations and the Marana

plots received four cultivations. The Marana plots also received two

hand hoeings to control field bindweed (Convolvulus arvensis L.); one on

June 5th and one on June 21st.

The Maricopa field was divided into 12 plots, each consisting of

12 rows which were 224 meters in length. The Marana field was divided

into nine plots, each consisting of 12 rows which were 193 meters in

length. Numbered stakes were used at the head (ditch) end and tail end

of both fields to mark each plot.

Irrigation water treatments were accomplished by applying

prometryn in the irrigation water using a knapsack sprayer with a

single boom and an 8003 nozzle tip at 2.8 kg/cm 2. The CaporalR 4L was

diluted in a 1:1 ratio with tap water and a timed application was made

to the water in each furrow. The point of application was adjacent to
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the first cotton plant at the head end of each row. The application was

made when two-thirds of the time needed to irrigate a plot had elapsed.

The amount of CaporalR 4L needed per row was determined by the

following method: The portion of a hectare covered by a 30- meter

section of row was calculated. This portion of a hectare was multiplied

by the amount of prometryn in kg/ha needed, to derive the amount of

prometryn (Kg) per 30 meters of row. This figure was then divided by

the amount of prometryn (Kg) per ml of Caporal R 4L. This gave the

number of ml's of CaporalR 4L needed per 30 meters of row. Multiplying

this figure by the number of 30-meter segments in a row gave the total

ml's needed per row.

The knapsack sprayer was calibrated to determine the number of ml

per second it would apply. The total ml needed per row was divided by

the ml/second and then multiplied by two (since a 1:1 ratio of CaporalR

to water was used in the sprayer) to give the number of seconds the

sprayer would be turned on.

Directed spray applications were made utilizing standard

postemergence field application equipment. The equipment at both

locations had a boom with five drop nozzles covering four rows, the

outside nozzles covering one-half a row each and the inner three nozzles

each covering a full row. The spray was directed to cover the furrow

and up to the base of the cotton plants. At the Maricopa location the

directed spray application of 2.3 kg/ha was applied in 280 liters of

water per hectare. At the Marana location the directed spray

application was made in 233 liters of water per hectare. The
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application was made when the plants were 60 to 76 cm high at both

locations.

Initial weed estimations of woolly moringglory (Iporggglhirsutula

Jacq.f.), Wrights groundcherry (hygalig Sird.gbtil Gray), and field

bindweed were performed in all plots just prior to the application of

Treatment 1. Subsequent evaluations were conducted weekly starting 1

week after each treatment. Cotton symptom evaluations were performed

weekly starting 1 week after each treatment. Final evaluations were

conducted just prior to harvesting. Estimations and evaluations were

done in three locations within each plot. Each plot was divided into

thirds starting from the head end of the field. A tall wooden stake,

painted fluorescent orange, was placed along one edge of the field

marking the middle point of each third. Using the 6th row of each plot

a 30-meter section of row was marked utilizing the orange stakes as a

center point. Each 30-meter section was located in the center of each

third of the plot. These 30-meter sections were designated by using a

length of surveyors tape tied to a plant at each end of the section.

All evaluations and estimations were conducted in these 30-meter

sections.

Weed estimations were made by estimating the percent of row

infested with weeds. Symptom evaluations were made by rating visible

phytotoxic symptoms on a scale of 0 to 10 with 0 corresponding to no

symptoms and 10 corresponding to death.

All plots at both loctions were harvested using a standard two-

row cotton picker. Each plot of 12 rows was harvested and weighed to
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obtain plot weights. At the Marana location the harvested cotton was

put into a trailer and the trailer was weighed on a certified gin scale.

Weights were obtained on the empty trailer and also after each plot of

cotton was placed in the trailer. Plot weight was calculated by

subtracting the beginning weight from ending weight of each plot. At

the Maricopa location each plot of harvested cotton was placed in a

portable scale bin and weighed. The cotton was then dumped into a

trailer for transport to the gin.

Treatments

Four treatments were utilized at the Maricopa location and three

were utilized at the Marana location. The Maricope treatments were:

Treatment 1: 2.3 kg/ha prometryn postemergence
directed spray

Treatment 2: 4.5 kg/ha prometryn applied in the
water at the 4th irrigation

Treatment 3: 4.5 kg/ha prometryn applied in the
water at the 5th irrigation

Treatment 4: 2.3 kg/ha prometryn applied in the
water at the 4th and 5th irrigation

The Marana treatments were:

Treatment 1: 2.3 kg/ha prometryn postemergence
directed spray

Treatment 2: 4.5 kg/ha prometryn applied in the
water at the 2nd irrigation

Treatment 3: 2.3 kg/ha prometryn applied in the
water at the 2nd and 3rd irrigation

Each treatment was replicated three times at both locations and

the treatments were randomly assigned to the field plots in a

completely randomized design using a table of random numbers.

Dates of irrigation for the Maricopa plots were: May 15, June 7,
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June 24, July 7, July 24, August 6, and August 23. The Schedule for the

irrigations at the Marana plots was: June 21, July 23, and August 28.

At Maricopa treatment 1 was applied on July 5; treatment 2 was

applied on July 7; treatment 3 was applied on July 24; and treatment 4

was applied on July 7 and July 24. Treatments at Marana were applied as

follows: treatment 1 was applied on July 16; treatment 2 was applied on

July 23; and treatment 3 was applied on July 23 and August 28.

A significant amount of precipitation fell during the treatment

period in Marana. A total of 18.2 cm. fell between June 1st and August

31st. Hence, fewer irrigations were needed and treatments were delayed

at Marana. At Maricopa 11:7 cm of precipitation accumulated from May

1st and August 31st. The irrigation cycle was not influenced as greatly

as that at Marana. The treatments were not delayed to any extent at

Mar icopa.

Procedures 02 Small Grain Study

The same fields used in the cotton study were used in the residue

study. The plot markers at both locations were left in place to

delineated where the treatments were applied.

In Marana, the stalks were cut 2 weeks after harvest and the

field was disced. The field was then plowed 35.6 cm deep followed by

discing, laser leveling, and discing again. On November 28, 1984 the

field was bedded up to rows with 102 cm centers and planted with the

barley variety- Gus at the rate of 112 kg/ha. The seed was planted by

using a spreader followed by a culipacker to incorporate the seed. The
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field was then irrigated utilizing 3.2 cm diameter pipes with two pipes

per row.

Observations were conducted to determine if any residue effects

due to promet ryn could be found in the field. The approximate locations

of the original 30-meter segments in each plot used in the cotton study

were utilized for the barley observations. The barley plants in each of

these segments were rated based on the amount of visible phytotoxic

symptoms. A scale of 0 to 10 was used with 0 corresponding to no

visible symptoms and 10 corresponding to death. Observations were done

when the barley plants were 10 cm to 13 cm tall.

At Maricopa the cotton stalks were cut 4 weeks after the harvest

of the cotton, the field was disced twice followed by plowing 36 cm

deep. The field was then disced again twice, borders were made and the

barley variety Harlan 2 was planted at the rate of 112 kg/ha using a

grain drill.

Observations were conducted to determine if any residue effects

due to prometryn could be found. The approximate locations of the

original 30-meter sections in each plot were utilized for the

observations. The barley plants were rated on the same basis as those

at Marana.



RESULTS AND DISCUSSION

In the cotton study three factors were evaluated to determine the

effects of the prometryn applied in the irrigation water (water-run) at

different dates and rates. These factors were; prometryn symptoms in

the cotton, weed control, and seed cotton yield.

Marana Cotton Study

PrometrynSymptoms

Ratings of the symptoms in the cotton were conducted

approximately 7 days after each treatment and continued until 2 weeks

after the last treatment application. Looking at the last five dates

that ratings were taken (Table 1), there was no significant difference

in symptoms caused by the three treatments at any date. However, during

the last three dates a noticeable amount of symptoms occurred from

verticillium wilt (Vgitigilligm dAblia2 Klebhan) and cotton rust

(Puccinig. cagubata Presley). One symptom caused by both of these

diseases is chlorosis of cotton leaves. This chlorosis is similiar to

prometryn symptoms in cotton foliage. It was therefore difficult to

separate the symptoms observed into those attributal to prometryn,

verticillium wilt, and cotton rust. The ratings given reflect the

17
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combined effects of all three. Therefore a comparision cannot be made

between the ratings of the first two dates and the last three dates.

This complexing effect of the wilt and rust also makes the

ratings at any one date suspect. It cannot be said that all plots had

the same amount of wilt and rust. Since the plots were only in a

completely randomized design, the effect of these two diseases cannot be

accounted for in the analysis of variance of the data.

A phenomenon observed during the study was the amount of

prometryn symptoms occurring in the first one or two plants of each row

in the water-run plots. A highly visible amount of prometryn symptoms

in the foliage occurred in these plants. It is surmised that this

occurred due to a high concentration of prometryn deposited when the it

was applied to the water in the furrow at this point.

Weed control

Table 2 shows the observed weed control due to the three

treatments. Time of application, rate, and method of application had no

effect on weed control.

The control of woolly morningglory was erratic. Due to a low

population of morningglory in the field weed estimations were difficult.

However, individual plants were observed to note the effects of the

various treatments on them. The plants had, for the most part, already

begun to twine up through the cotton plants when the treatments were

applied. Generally, all plants observed showed signs of phytotoxicity

from the treatments. These symptoms varied from slight chlorosis of



Table 2L, Control of all weeds from application of prometryn in
cotton, Marana.

Nod control
Treatment
	 -% -

2.3 kg/ha prometryn postemergence directed spray	 98

4.5 kg/ha prometryn applied in water at the 2nd	 98
irrigation

2.3 kg/ha prometryn applied in water at the 2nd	 100
and 3rd irrigations

20
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leaves to near complete dessication of all leaves. None of the weed

plants observed died from any of the treatments. Growth appeared to be

slowed by the prometryn but no treatment had a greater effect on the

morningglory than another.

Seed Cotton Yield

Whole plots were harvested and weighed at the end of the season.

No significant difference in yield due to the treatments was seen (Table

3). The yields obtained were in line with reported yields from the rest

of the research station.

Maricopa Cotton Study

PrometrynSymptoms

Prometryn symptoms in the cotton were again rated approximately 7

days after each treatment until 2 weeks after the last treatment

application. No significant differences in the amount of symptoms

caused by the treatments were seen (Table 4). Symptoms did, however,

appear 1 week earlier due to the first treatment. Symptoms from the 2nd

treatment began to appear approximately 2 weeks (at 2nd observation)

after application. Because no symptoms due to the other water-run

treatments appeared, it would seem that the application of 4.5 kg/ha

prometryn at the 4th irrigation (12 weeks after planting) would not be

the best time to apply prometryn water run. But there was no

significant difference in either weed control due to the applications at
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Table	Seed cotton yield achieved after the application of
promet ryn, Marana.

Treatment 	YieldalkgAgl

2.3 kg/ha prometryn postemergence directed spray	 2727a

4.5 kg/ha prometryn applied in water at the 2nd	 2688a
irrigation

2.3 kg/ha prametryn applied in water at the 2nd	 2675a
and 3rd irrigations

aValues in same column and followed by same letter are not
significantly different at the 5% level as determined by DuncarOs
multiple range test.
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different irrigations dates (Table 5) or yield (Table 6) to support

this.

Weed Control

Overall weed control at Maricopa was the same as that at Marana

(Table 5). No morningglory was observed at this location. Initial

estimations of the Wtights groundcherry population showed infestations

ranging from 0 to 5%. Control of Wtights groundcherry was 100%.

Individual plants of Wtights groundcherry ranging in height from

60 cm to 90 cm were observed during the study. One week after the

application of 2.3 kg/ha prometryn water-run and 4.5 kg/ha prometryn

water-run these plants began to show phytotoxic symptoms. Within 2

weeks after the applications these plants were dead.

Seed Cotton Yield

Table 6 reports the seed cotton yield from all treatments at

Maricopa. No effect on yield was seen due to any of the treatments.

These yields were comparable to those obtained from other fields located

at this research station.

A comparison of the yields at Maricopa with those at Marana

(Tables 3 and 6) shows nearly double the yield at Maricopa. However,

as stated earlier these yields are in line with the historical yields at

both locations. The yields from the Marana field are slightly below the

average for that location while the yields at the Maricopa field are

slightly higher than the average at that location. Therefore one reason



25

Table	Control of all weeds from application of prometryn in
cotton, Mar icopa.

1:21=1 control
Treatment 	-% -

2.3 kg/ha prometryn postemergence directed spray	 99

4.5 kg/ha prometryn applied in water at the 4th	 100
irrigation

4.5 kg/ha prometryn applied in water at the 5th	 100
irrigation

2.3 kg/ha prometryn applied in water at the 4th	 100
and 5th irrigations

Table fi,, Seed cotton yield achieved after the application of
prometryn, Maricopa.

Treatment 	Ilelda(kg/ha)

2.3 kg/ha prometryn postemergence directed spray	 4240a

4.5 kg/ha prometryn applied in water at the 4th	 4326a
irrigation

4.5 kg/ha prometryn applied in water at the 5th	 4238a
irrigation

2.3 kg/ha prometryn applied in water at the 4th	 4200a
and 5th irrigations

aValues in same column and followed by same letter are not
significantly different at the 5% level as determined by Duncares
multiple range test.
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for the difference is that the yields at the Maricopa research center

are historically higher than those at the Marana research center.

Another reason for lower yields at Marana was the later planting date.

The cotton at Marana had to be replanted on May 18th which was 6 weeks

later than the planting date at Maricopa. This shortened the growing

season at Marana.

Residue Study

For the residue study barley was planted at both locations.

Damage due to prametryn residue was rated in all plots.

Marana

Table 7 is a summary of damage ratings from Marana. Ratings were

taken at two dates due to slow growth of the barley. A significant

amount of damage from prometryn residue was observed in the water-run

treatments. Residue from the application of 4.5 kg/ha water-run at the

2nd irrigation and 2.3 kg/ha water-run at the 2nd and 3rd irrigations

causd severe damage. Individual plot ratings in the water-run

treatments varied from 4 to 9. The most severe damage was in the first

one-half to two-thirds of the plots. Damage in the last one-third of

these plots was noticeably less with the average rating across both

treatments being a 4.

There can be two reasons why there was less damage in the last

one-third of the water-run treatment plots. One reason could be that

the prometryn settled out from the irrigation water in the first one-



Table L Ratingsa of damage to barley due to residue from
prometryn applied in cotton, Marana.

Treatment
Mggdp

Jan. 1§	 Feb, 12

2.3 kg/ha prometrynpostemergence directed
spray 1.0a 1.2a

4.5 kg/ha prometryn applied in water at the
2nd irrigtion 5.7b 4.9b

2.3 kg/ha prometryn applied in water at the
2nd and 3rd irrigations 5.8b 6.6b

a 0 = No damage; 10 = death

bValues in same column and followed by same letter are not
significantly different at the 5% level as determined by Duncan's
multiple range test.
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half to two-thirds of the plot and thus only a small portion of the

chemical reached the lower end. The second reason deals with the amount

of moisture in the soil at the lower end of the whole field. The field

had a gradual slope to the lower end. As noted previously in this paper

there was a high amount of precipitation during the cotton study at this

location. This precipitation coupled with the irrigations led to an

accumulation of water at the lower end of the field and kept the soil at

a higher moisture level. This higher soil moisture level could have

encouraged greater breakdown of the prometryn by chemical decomposition

or microbial degradation and possibly increased the amount of

volatilization loss.

Maricopa

No significant damage to the barley from residue occurred in the

plots at Maricopa (Table 8). There was, however, a slight amount of

damage at the head end of the water-run treated plots where the

prometryn had been applied to the water in the furrow during the cotton

study. Evidently a substantial amount of the chemical was deposited at

the point of application. Aslight amount of damage in the directed

spray plots was also seen at the head and lower end where the spray

equipment turned around.

There was a great disparity in the amount of damage to the barley

between the two locations. It is assumed that this damage occurred from

prometryn residues present from the treatments. Not only was there a

difference in damage at the two locations due to the water run



TablQ L Ratingsa of damage to barley due to residue from
prometryn applied in cotton, Maricopa.

Treatment

2.3 kg/ha prometryn postemergence directed spray	 0

4.5 kg/ha prometryn applied in water at the 4th
irrigation	 0

4.5 kg/ha prometryn applied in water at the 5th
irrigation	 0

2.3 kg/ha prometryn applied in water at the 4th
and 5th irrigations	 0

29

a 0 = NO damage; 10 = Death



Table 2., Dates of application of prometryn to cotton. 

Marana

Treatment Date

July 16

July 23

July 23
and

July 24

2.3 kg/ha prometryn

4.5 kg/ha prometryn
irrigation

2.3 kg/ha prametryn
and 3rd irrigations

postemergence directed spray

applied in water at the 2nd

applied in water at the 2nd

Maricopa

Treatment Date

July 5

July 7

July 24

July 7
and

July 24

2.3 kg/ha prometryn postemergence directed spray

4.5 kg/ha prametryn applied in water at the 4th
irrigtion

4.5 kg/ha prametryn applied in water at the 5th
irrigtion

2.3 kg/ha prometryn applied in water at the 4th
and 5th irrigations
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treatments but there was also a difference in damage between the two

directed spray treatments. Several reasons could account for the

differences in the damage at the two locations.

The first and most obvious reason is the difference in date of

application (Table 9). All treatments at Marana were delayed by 2 to 4

weeks. This reduced the amount of time for degradation to occur. This

delay was caused by the amount of precipitation that fell at Marana.

The second reason is that the barley at Marana was planted on beds while

the barley at Maricopa was planted on the flat in borders. Typically

maximum expression of damage from residues occurs on the top portion of

beds. A third possible reason is more subtle and requires knowledge of

the history of both locations. It has been suggested that the soil at

the Maricopa location is biologically more active than the soil at

Marana. This higher activity could be due to the more intensive

cropping of the ground at Maricopa compared to Marana. This last reason

has not been established through research but comes from the experience

of researchers involved with projects at both locations.

It can be concluded from this study that applying prometryn in

the irrigation water to furrow irrigated cotton may be a viable

alternative to its application as a directed spray. However,

persistence of residues from water running prometryn may be a serious

problem especially if a small grain crop is to follow. More research

needs to be conducted to see if injurious levels of residue can be

avoided by spreading the amount to be applied over more irrigations,
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applying the prometryn earlier in the season, or possibly lowering the

total amount of prometyn applied provided adequate weed control can be

achieved.



In this study the effects of applying prometryn in the irrigation

water on furrow irrigated cotton and on residue persistence was

investigated. Two locations were used in the study.

The intensity of cotton foliar response to 2.3 kg/ha and 4.5

kg/ha prometryn water-run was no different than 2.3 kg/ha prometryn

applied as a postemergence directed spray at the Marana location. At

the Maricopa location slightly more foliar symptoms were seen in the

directed spray treatment than in the water-run treatments.

Overall weed control in the cotton was nearly 100% at both

locations. Control of Wrights groundcherry from applying 2.3 kg/ha and

4.5 kg/ha prometryn in the irrigation water was 100%. Data on woolly

morningglory control from water-running 2.3 kg/ha and 4.5 kg/ha

promet ryn were inconclusive.

No adverse effect on seed cotton yield was observed from applying

prometryn in the irrigation water.

A substantial amount of the prometryn applied in the irrigation

water persisted in the soil at Marana. This residue caused a significant

amount of damage to a barley crop planted following the cotton.

Persistence of prometryn applied in the irrigation water at Maricopa

was not as great and the only damage to the barley occurred in a small

area at the upper end of the plots.
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