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Summary Pronamide (RH 315) is a promising new herbicides for the control

of perennial grasses in established etrawberries. Experiments using

doses of 1 to 2 1b aei./ac have shown that when applied in the autumn it

gave good control of Agropyron repens, annual grasses and some annual

broad leaved weeds. Control persisted until after harvest. At high

doses pronamide was phytotoxic to established strawberries but maiden

plants were susceptible to all doses.

INTRODUCTION

N-(1,1-dimethylpropynyl)-3,5-dic
hlorobenzamide (RH 315) now known as pronamide

is a residual herbicide of low toxicity. Early screening work by Rohm and Haas in

Philadelphia, U.S.A., showed the compound to be a selective broad spectrum herbicide

for use in a range of crop situations with particular activity against grass weed

species. de Sarjas and Perrot (1969) have shown that it is particularly selective

on Compositae and Leguminosae whilst being toxic to the families Gramineae,

Cruciferae, Caryophyllaceae, Polygonaceae and several others. Pronamide acts via

the soil, its activity being related to soil moisture and temperature, falling off

rapidly in warm dry conditions.

Trials were first carried out in the United Kingdom in the autumn of 1968 and

were continuec in 4969 and 1970. They were designed to examine the effectiveness of

pronamide on perennial and annual grass weeds in several crops. This report

describes the trials carried out on strawberries. The results on field beans,

fallow and lettuce are to found elsewhere at this Conference.

METHOD AND MATERIALS

Pronamide was applied in all cases as a 75% wettable powder in 35 gal/ac

without incorporation. The trials were carried out on established strawberries

except on Site 5 when the runners had been planted out on September 2nd. There were

three replicated small plot trials and two more replicated field strips. All

treatments were applied in autumn or winter using a knapsack, or standard tractor

mounted sprayer. The mounted sprayer was used at 35 peB-i-

The following methods of assessment were used:-

Crop vigour - on a 1-10 grading where 10 = untreated.

Yield (% control) - obtained by weighing crop from two non-adjacent

rows in each plot.

Weed results as % untreated. 



Table 1

Crop variety, application and site details

Site Variety Plot size No. of Date of Date of Soil type
reps. Application Assessment
 Favourite 50 ya 2 2161268 30.6,69 Sand loan

Favourite 5 yd x 4O ya 27.10.69 6.6.70 Clay loam
1

Favourite 50 yd 3 21. 2.69 —-23.6.70 Clay loam
Royal Sovereign 50 yd@ 3 20.10.69 11.6.70 Loamy fine

sand
Favourite 5 yd x 40 ya 27.10.69 6.6.70 Clay loam
 

RESULTS

Table 2

The effect of pronamide on strawberries and weeds

Weed Control of % Untreated
Treatment in Crop Crop Agropyron Annual Broad leavedlb a.i./ac vigour yield repens grasses weeds
 Pronamide 1.0 221 84 100 711.5 270 90 100 82Simazine 1.0 170 5 59 93Control 100 ~ - -

Pronamide 1.5 170 81 100 652.0 96 95 100 76Control 100 - ‘i -
Pronamide 1.0 48 100 482.0 64 100 68Simazine 1.0 14 88 76Control - - -
Pronamide 1.0 7h 90 601.5 88 94 782.0 96 o4 64Simazine 1.0 14 28 v2Control - - -
Pronamide 1.0 - 97 69- 100 80
  



DISCUSSION

All the strawberries, apart from those at Site 5, were in their 3rd or 4th

year. Control of Agropyron repens follewing autumn applications of proramide was

good and the yields obtained were greatly increased where Agropyron repens was

satisfactorily centrolled. Treatments were applied in the autumn except at Site 3

where it was delayed until February. The weed control at this site was not

satisfactory. In established strawberries, crop vigour and, in one trial, yield

was reduced at doses above 4.5 lb a.ie/ac but at these higher doses the plots were

ultimately superior tc the controls due to the effect of removing severe weed

infestations. In maiden strawberries at Site 5, crop vigour and yield were reduced

at both doses. Broad leaved weed control was reasonable, the resistant weeds

present being Semecio vulgaris, Matricaria spp, Cirsium spp- and some cicver. The

herbicide continued to give efficient weed control until after harvest. A mixture

of pronamide and another herbicide may be of advantage in extending the broad leaved

weed spectrum.

From initial observations, pronamide may also be of use in other soft fruit

such as raspberries and blackcurrants. In one unreplicated experiment with

raspberries, variety Norfolk Grant, a dose of 1.5 lb a.i./ac gave good Agropyron

repens control with no apparent injury to the canes. Other promising

horticultural uses at present under investigation are in top fruit and ornamentals.
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THE PERSISTENCE OF SIMAZINH IN A RANGH OF SOILS INSELECTED AREAS OF THE UNITSDKINGDOM

D.V. Clay and J.G. Davison
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Summary The persistence of simazine was tested in a series of twentyexperiments on a range of soil types in six regions of England. Bare soilplots were treated with simazine at 2 lb/ac a.i. in spring 1968 and thesimazine residue measured in soil samples taken from the treated plots inautumn 1968. Two similar trials were conducted in N. Ireland and two inScotland.

In all but three of the experiments the residue recovered in autumnwas 10% of the applied dose or less. The largest residue (5 az/ac) wasfound at Terrington on a silt loam soil in a dry area of England. Theresults presented confirm that residues from single applications of simazineare unlikely to be a hazard to subsequent crops.

The effect of soil organic matter content on bioassay E.D. 50 valuesand also the relevance of these E.D. 50 values in assessing the potentialhazard from particular levels of simazine remaining in the soils arediscussed.

INTRODUCTION

Simazine is used at doses of up to 2 lb/ac for the control of annual weeds insignificant proportions of the acreage of fruit, hops and Toses, in forest tree andwoody ornamental nurseries and Plantings. It is also widely used at rather lowerdoses in the field bean crope Because of its persistence in the soil the
residuesof the herbicide has always been apparent.

grubbing and by avoidinggeroving sensitive crops immediately after a crop in which the herbicide has beenused.

Little information on the actual quantity of simazine remaining in soilfollowing its use in Britain has been published. In experiments on uncropped soilat three sites over a three year period Holly and Roberts (1963) found with simazineapplied at 1 or 2 1b/ac, the time taken for 80% of the herbicide to disappear variedfrom 6 to 27 weeks. The time for the disappearance of detectable residues Tangedfrom 12 to 53 weeks. Differences in the period of persistence were far less betweenthe soils used than between different years on the same soil. The longer periods ofpersistence were recorded in a dry year. Onan uncropped sandy loam soil Clay andMcKone (1968) reported residues of 2 oz/ac remaining after 8 months from a dose of2 1bd/ac applied in spring which had fallen to 1 oz/ac after 12 months.

Some measurements have been made of residue levels in soil under cropsreceiving annual applications of Simazine over a period of years. In a raspberry
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soil management experiment where simazine bad been applied at 2 lb/ac eack spring

for 4 years, Clay and ivens (1966) found only small residues of simazine (2.5 o2/ac)

in unmulched soil and even less (1.6 oz/ac) in soil under a straw mulche

Allott (1969) in experiments in N. Ireland found residues of 408 oz/ac in

soil under gooseberries 42 months after the last of seven annual applications of

simazine at 2 1b/ace In comparable plots that had received annual dressings of

farmyard manure residues were of the order of 1.6 02z/ace In all the work on end of

season simazine residues the simazine Was confined to the top 4 in. end was mainly

in the @2 in. layer

While available evidence appeared ta indicate only 2 gemall carry over of

simazine from normal commercial doses this was only from a limited number of soil

types and geographical areas. To provide confirmation that this degree cf

preakdown of the chemical could be expected generally it was decided to carry out 6

series of simple trials on a range of soils in each of eight different regions of

the United Kingdom to test the residues remaining on uncropped plots from

applications of simazine at 2 lb/ace

METHOD AND MATERIALS

Selection of sites

Sites were obtained in spring 1968, in six arees (Somerset, Herefordshire,

Yorkshire, EB. Anglia, Surrey amd Kent — s¢e Table 1). Within each area the aim was

to find sites on Light medium and heavy land and one distinctive soil type, put it

was not always possibla to obtain this variety. Because of difficulty in obtaining

sites, they were widely separated in some areas leading to some climatic

differences. There were two similar experiments in N. Ireland (by DoJ. Allott) and

two in Scotland (by H.l- Lawson) «

The sites were intended to be unifcrm over the area, free of perennial weeds,

away from the influence of hedges and trees and with little or no slope. The land

generally was taken over following ploughing and rough cultivation.

Layout _and treatments

There were three treatments in each experiment; simazine applied in spring,

simazine applied in actumn, both at 2 1b/ac aeie and a control treatment. Plots

sprayed in spring 196& were retreated in spring 1969 after pempling; only the

results of the first treatment are included in this paper.

The experiments were laid out on a randomised bleck design with four

replicates. Plot sive was 4 or 5 yd by 1 yd with 1 yd alleys between plots. The

numper of control plots, used to provida untreated soil for the residue analysis,

wes reduced to two in some cases where space Was restricted.

Plots treated in spring 1968 were worked down to a moderately fine seed bed

prior to spraying$ the plots treated in autumn 1968 were worked down during the

course of the summer. Simazine (50f wep. formulation) was applied using an Oxford

Precision Sprayer at a volume rate of 100 gal/ac. The first site was treated on

26.35.68 and the last on 1124.68

dalntenance

The sites were visited at one to two monthly intervals during the growing

season, when weed growth on treated anécontrol plots was assessed. Weeds on

untreated plots were controlled by spraying with a paraquat and diquat mixture or by 



cultivation. Any weeda that developed on simazine treated plots were removed by
careful handweeding if infrequent or by overall treatment with Paraquat and diquat.Perennial weeds were treated with a mixture of 2,;4—D and aminotriazole at normalcommercial rates once or twice during the growing season as necessary. An
experiment at Begbroke Hill indicated that applications of this mixture to Plotstreated with simazine did not affect the rate of breakdown of simazine.

Soil sampling and processing

Soil samples were taken for simazine determination between 18.10.68 and
11.11.68. The sampling system was the same at each site.

Samples were taken from ten Positions selected at random along two lines 9 in.from each long edge of the plot. The points were at least 1 ft 6 in. from each endof the plot and 6 in. apart along the lines. The positions of the sampled pointswere fixed by means of tagged wires; the same positions were used on each sampled
Plot at each site.

Samples were taken from the O-4 in. layer with a 2 1/4 in. diameter modifiedbulb planter and from 4-6 in. with a 1 in. diameter sampling tube. In some verylight soils samples were also taken from the 6-8 in. depth. Control soil was takenin the same way but with two or three cores at each position to give an adequatequantity of soil for the simazine analysis. Holes on all plots were filled in withuntreated soil. Samples from each plot were bulked and placed in polythene bags fortransport. When received at WRO the samples were laid out to dry as soon asPossible, sieved through 1/4 in. mesh during the drying period, mixed thoroughly andthen stored air dry in polythene bags at room temperature to await analysis.

Determination of simazine residues

The amount of simazine in the samples was determined using a bioassay methodbased on that described by Holly and Roberts (1963) but using turnip (cv. GreenGlobe) as the test plant. Using thie method an E.D. 50 value (dose of simazinecausing 50% growth reduction) was determined for each soil at the time of the assaywhich was used to calculate the quantity of simazine present in the samples.

Soil analysis

Soil from each site was analysed by the National Agricultural AdvisoryService Soil Science Laboratory at Cambridge; pH, organic matter content, densityand moisture retention were measured and the soils classified texturally. Theorganic matter determination was by a wet oxidation method.

RESULTS

The results of the bioassay determinations and the soil analytical date forgach site are presented in Table 1. Samples fran each replicate plot were analysedBeparately but the mean of the four replicates is given in the table, Generallyvariations between replicates were only small.

The E.D. 50 values show considerable differences fram soil to soil, thevariations being generally closely related to the differences in organic mattercontent. The residue data from this first sampling date indicates the breakdown ofmost of the simazine in the seven months following spring treatment. The maximumresidue recorded (at Terrington) was 164 of the applied dose and only at two others(Worplesdon and Glastonbury) was over 10% recovered. Only at two sites (Kings Lynnand Merrist Wood) where the soil was very sandy were residues detected below 4 in.depth. Where a nonmdetectable residue is recorded in the table any residue presentwould be less than the E.D. 50 value for that soil.
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Table 1

Soil characteristics and simazine residues recovered (oz/ac) in

the autumn 1968 sampling, ]_months after spraying

Location
Soil characteristics

ED 50 Residue

Site pHs Organic
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Key to soil textural classes F = Fine

VF - Very fine

Calce- Calcareous

Orge- Organic

No detectable residue

Value estimated “rom subsequent assayse

Trace residue present.

Trace residue present in 4-6 in. layer.

DISCUSSION

The result of the residue determinations presented in Table 1 confirm that the

amount of simazine persisting in autumn following spring treatment is lew, being

generally less than 10% of the applied dose. This held true for a range of light

and medium soils over the whole of the country. There were clear differences

petween sites but any attempt to establish firm correlations between persistence
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and soil and climatic factors must await the results from the later Sampling datesand the analysis of the meteorogical data. a distinctly greater residue (5 02/ ac)than anywhere else was recorded at Terrington in a low Tainfall area and on aTelatively heavy soil.

The result from Cottingham and a number of the soils with a high orgaincmatter content illustrates the reduced sensitivity of the bioassay method in suchsoils. The actual residues in these soils may well have been measurable if samplesbad been taken from the 0.2 in. layer only, where the Major part of the simazinepersists.

The variation in 2.D. 50 values for the various soils indicates that thePossibility of crop injury from a particular level of simazine residue has to beinterpreted in relation to soil organic matter content.

in view of this, assessment of Tesidual toxicity by means of Planting over theplots test crops of varying Sensitivity to simazine (e.g. Raueer and Switzer, 1960)might appear to be a more useful method. Thig would, however, have been difficultto effect ona large scale and the results from such tests are affected by weatherConditions in the early growing period of the test crop (Buchholtz, 1965).
The preliminary results from these experiments are reassuring in that, in allbut one, only small residues of simazine were found and it would not be expectedthat such residues would Cause any injury to subsequent crops following normalcultivations.
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THe EFFECT OF BARLEY POPULATION AND ROW WIDTE ON
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Summary in an experiment to ascertain the reaction of A. fatua to

competition from epzing barley, 30 seeds/ya® of A. fatua were pre-

germinated and som either within or between rows of spring barley planted

4 end 8 in. apart, and at seed rates of 84 and 168 lb/ac. From a series of

assessments made during the growth of crop and weed, it was found that the

effects of the weed on the crop were minor compared with those of the crop

on the weed.

A.fatua plants within the rows Gid not grow so well as those plented

between the rews: this difference wast intensified by the use of 8 in. rows.

The cumulative result of the competitive effects was & threefold difference

in the average number of seeds formed on each Avena plant. There were 35

seeds/plant with 168 1b/ac seed and a row width of 8 in. (A fatua within

rows) as against 108 seeds/plant at 34 lb/ac seed and a row width of & in.

(A. fatua between rows).

INTRODUCTION

Avena fatua, the spring germinating wild oat appears to be increasingly

abundant in the cereal fields of Britain and there is concern at the spread of the

weed. A great deal of research is in progress at the Weed Research Organization

(WRO) and elsewhere tc develop improved methods of control. The experiment that is

reported is part of a complementary programme of biological, herbicidal and

agronomic research in progress at WRO with this object in view.

However well a weed may appear to survive and flourish in a crop, it is often

the case that the crop has a marked influence on its growth. Small and inexpensive

changes in the way @ °rop is grown may beneficially reduce the weed's performance.

Seleczive herbicides, and particularly the herbicide barban rely on crop competition

to continue their suppressive effect. For these reasons & knowledge of a weed's

reaction to the crop is important to an achievement of improved control,

particularly is this so in respect of A. fatua growing in cereals.

* The experiment was carried out when attached to the Weed Research Organization. 



METHOD AND MATERIALS

The experiment was carried out at Begbroke Hill during the period March - July1969 on a deep sandy loam soil. Spring barley (cy. Zephyr) was som by aconventional farm drill in different ways (as indicated below) into a seedbed thathad previosuly received 3s cnt/ac of a complete fertiliser (N 20%, P,0. 10% andKo 10%). The barley was som on 20th March. 2

Before sowing, the seeds of A. fatua were pricked, soaked and Tepricked to breakdormancy. They were then placed on wet paper at 20°C to germinate. As soon asSermination was evident the seeds were transferred to an aqugous gel made from sodiumalginate and were som. The plot-size for A. fatua was 1 yd° into which were planted30 seeds equi-distant apart, the central 12 plants being used for assessment. Zachblock was randomised and there were 4 replicates.

Details of treatmentsalteltsoftreatments

Treatment no. Barley seed rate Row width Wild oat position1lb/ac relative to barley rows
 

84 (L) 4 (4) between (8)84 4 within (W)
84 (8) between
84 within
168 (H) between168 within
168 between168 within

O
A
A
N
A
U
P
W
h

o
a

 

The whole area was sprayed with a selective herbicide containing ioxynil andmecoprop for broad-leaved weed control at a time appropriate to the &rowth state ofthe barley.

Assessments

From emergence to the maturity of the crop and weed, assessments were made ofthe growth of each at frequent intervals. Each assessment included aspects of growthrelevant to the particular time; the first being of tiller and leaf numbers and ofplant height, while the final assessment was on plant height, numbers of panicles/plant and seeds/panicle, and dry weight of stem and panicle.

The dates of assessment were:

1. 14th - 21st May
2. 28th May - 2nd June
3. 30th June - 9th July
4. 14th - 18th July (final)

Much more data was obtained than can be included in this report. The figuresthat are included have been selected to show the trend of events.

RESULTS

The growth of the barley

The two seed rates of 84 and 168 lb/ac resulted in the emergence of mean 2populations of 209 and 390 plants/yda2 Tespectively. The addition of 30 plants/yd
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A. fatua did not, therefore, alter substantially the total number of monc—

cotyledonous plants present on the plots.

An indication of the tiller and stem production of the barley can be obtained

from the counts mad2 at the time of the first and third assessments which occurred

in May and early July (table 1). In the same table are the mean weights of barley

gtem and head per plant and per ya? at the final assessment on about 17th July.

Table 1 Spring barley

Means for each treatment

Treatment Live stemus/plant at assessment: Total weight of stem and

head in gm at final

assessment (July) 3

1 (May) 3 (Iwme/JuLy) Per plant per ya *

 

469
454
480
490
586
514
505
441

° . ° .

o
O
o
p
p
o
o
p
p

. . . .

a
i
i
d
p
e

-
s
S
a
o
S
h
e
w

OC
W
N
N
N
N
W
W
D

yp
A
P
U
A
R
N
O
W

1 8
 

* caloulated by multiplication of wt/plant by mean population.

The assessments show that the number of live stems/plant was approximately similar

on all the treatments at each of the two dates. However, if allowance is made for

the two different populations of parley it will be appreciated that the total stem

density was much higher on the high seed rate plots. Confirmation of the greater

quantity of barley on these plots is provided by the final assessment in July which

indicated a greater difference in total barley plant material due to seed rate than

to row width. The overall means for yield of barley dry matter were?

Low seed rate 424 gn/yae

High seed rate 5141 ="

4 in. rows 506

8 in. rows 480

Weed between rows 510

" within rows 475
+

S.E. = 19.5

The figures indicate that of the 3 main factors in the experiment seed rate was the

most important in contributing to total barley vegetation.

The growth of A. fatua

Since the number of plants of Avena was much less than that of the barley it

was expected that the weed would be much affected by barley competition as varied by

changes in seed rate, row width etc. 



lable 2 A. fatua

Means for each treatment

Tillers/plant at at final assessment
Treatment assessment panicles/ seeds/ 2

eeMay June plant panicle Seeds/yd
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 "* Calculated on the basis of 30 plants/yd° of A. fatua.

Many other detailed assessmenta were made of the growth of A. fatua whichcannot be included due to limitations of space.

The results indicate that competition affected some attributes of growth morethan others. For example, plant numbers and height were altered little; but tiller,panicle, and seed numbers were significantly altered by barley competition: thesehave been included in table 2.

Differences in tiller production were observed during the first assessment inmid-May and these continued wmtil the beginning of July. At the third assessmentthe mean numbers of tillers per 12 wild oat plants were:

4 in. rows 8 in. between rows within
Seed rate low 11.6 16.4 14.6 13.4
Seed rate high 5.0 10.3 9.5 5.8
Weed located
between rows

Weed located
within rows

7-8 16.4

8.9 10.3

8, B. 2 4,37

In general, more tillering occurred at the low seed rate than at the high:
een the rows tillered more than did those within the rows, butthis latter result was modified by row width. A location of the weed between 8 in.rows (as compared with within the row) encouraged tillering more than placementbetween 4 in. rows. In June the most abundant tillering (1.6 tillers/plant) was onA. fatua plants between 8 in. rows at the low seed rate; while the least wasassociated with 4 in. rows at the high seed rate. Success in tillering set thepattern for the production of panicles; the contrasting treatments mentioned aboverepresented the most and least panicles/plant (1.19 and 1.00 respectively) thoughthese differences were very small. They also accounted for the extremes of seednumbers/panicle and therefore of seed produced/yd@ (3342 and 915 respectively).Within these extremes Panicle and seed production followed closely the competitivereaction described for tiller production. Barley seed rate was the nejor factor
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influencing differences in 4. fatua seeds/ya (overall means of 2505 and 1198 for

low and et parley seed rates respectively) while a lesser difference resulted from

1603 and 2099 for 4 and 8 in. rows respectively) +
row width

DISCUSSION

The results confirm that crop competition can be an important contributor to

the suppression of A. fatua and that the way the crop is grown can affect the extent

of the suppression. Of the factors considered in this experiment two (seed rate and

row width) can be controlled by a farmer, while the third (position of A. fatua

relative to the rows) cannot in a parley crope Since the weed's success in

vegetative growth appeared to dictate the abundance of seed set and therefore shed

onto the ground in a normal barley crop (Wilson, 4970), the way in which the crop is

grown in one year could be expected to influence the numbers of A. fatua seedlings

appearing in subsequent cereal crops.

The most abundant growth and seed set resulted from plants growing between 8 in.

rows at the low seed rate. It seems reasonable to suggest that this success arose

from the paucity of early competition provided by the crop. In contrast the two

lowest figures for seed set were associated with the high seed rate and 4 in. rows;

and this crop situation would be the one expected to provide vigorous and early

canopy of barley foliage that would compete with the weed. The later growth of the

parley as indicated by the weight of material haryested in July would not appear to

have been sufficiently different (441 - 586 gn/ya' ) to cause the large differences in

seed set.

The various assessments of A. fatua showed that the biggest difference due to

treatment occurred in the nunber of peeds/panicle, and there were only minor

differences in panicles/plant. In view of this it might be suggested that panicle/

wit area may be a good indicator of the relative numbers cf Avena plante present

put is a poor indicator of the seed set and therefore of the seed passing into the

soil to infest the next crop. Assessment of seeds/panicle coupled with panicles/

unit area would be a much better indicator of the weeds performance than the latter

‘assessment used alone.
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STUDISS OF THE SHEDDING OF SED OF AVENA FATUA 1N VARIOUSvRKEAL CHOPS AND THE PRESENCE OF THIS SEED IN [MS HARVESTED
MATSRIAL

BeJ. Wilson
ARC Weed Kesearch Organization, begbroke Hill, Sandy Lane, Yarnton, Oxford

Summary Straw derived from wild oat infested crops was found to contain seedsof Avena fatua in varying quantities. All the bales examined were
contaminated to rome extent. The density of infestation and the shedding ofA. fatua were examined before harvest in both winter and spring cereal crops.The degree of shedding at the time of harvest was related to the contaminationof the straw. Where large numbers of seed ware present on the panicles atharvest, many thousands of seed were found in each straw bale; where SR ofthe seed had shed at harvest, approximately 100 seeds were Tecovered from eachbale.

INTRODUCTION

Despite the increasing use of herbicides for the control of Avena fatua, thisweed continues to be a major problem in cereal crops. Surveys of the incidence ofA. fatua in England and Wales, (Thurston 1954, Pfeiffer 1968), indicate that it isspreading into areas of the country which were previously uncontaminated. The factthat new infestations are arising implies that seed of A. fatua is beingtransported from infested to clean areas. The means by which this seed istransported is of obvious importance and it is likely that the produce harvestedfrom an infested crop will contain seeds of A. fatua. These seeds may give rise tonew infestations if this material is transported to uncontaminated areas.

This report describes the eXamination of straw for the presence of A. fatuaseed and of the factors which can affect the quantity of seed present in the straw.The level of infestation before harvest and the proportion of A. fatua seed whichhad shed at the time of harvesting were recorded.

METHOD AND MATERIALS

ng the three years 1968-70 in various cereal crops.
ocated at Boxworth Experimental Husbandry farm.

infestation and shedding was carried out in twocrops prier to harvest; in 1969 and 1970 similar studies were followed by thaexamination of the straw after harvest for the presence of wild oat seed.

1968 A crop of winter wheat and one of spring barley heavily infested with A. fatua,were selected in July at Boxworth. [wo small areas, each 2 yd x 2 yd, were selectedwithin each crop before the A. fatua bad commenced shedding seed. Within each area,20 panicles were selected at Tandom and labelled and the panicles categorised into 



large medium and small. Tue seeds present on each panicle were counted at weekly

intervals from 26th July aatil 30th August, when both crops were harvested. The

| density of large, medium and small panicles was obtained by counting every panicle

| within an adjacent, similarly infested, area of 3 yd2.

4969 As in the previous year a crop of winter wheat and one of spring barley were

selected at Boxworth. The degree of infestation was less than in 1968 In each

crop a uniformly infest i yd was marked out, and at each end of the

strip twenty panicles were selected at random and labelled. The total number of

panicles was counted in en area of 60 ya? within each strip. On each labelled

panicle the seeds were counted on 24th July before shedding commenced, on 7th August

and again on 25th August just prior to harvesting. The strip was then combine

harvested and the straw baled.

The straw bales wer? subsequent ly examined for their content of A. fatua seed.

Each bale was shaken apats and the long straw carefully removed. Short straws, aWnsy,

barley and wild oat seeds were then sieved and blown to remove most of the straws and

the lighter maveriel, leaving the seeds for final counting.

1970 Three crops infested with A. fatua were studied. These were a winter barley

amd a spring barley crop 3t Boxworth and a winter barley crop near Oxford. In each

case small areas, approximately 0.025 ac of uniform infestation were selected

pefore shedding had comrenced. Within each area, tbree small groups each of ten

panicles were selected at random and the panicles labelled. The seeds on each were

counted, initially pefore shedding and finally at the time of harvest. The average

density of panicles was obtained by counting all panicles in adjacent areas.

After the crops on each area were harvested, the straw was baled and the bales

subsequently examined for_A. fatua seed as in 1969. In some cases large numbers of

seed were recovered; here the total seed was weighed, sub-sampled for counting, and

an estimate of the total number of A. fatua seed obtained.

RESULTS

Table 1

A.fatua-seeds/panicle

August

ist oth 16th

 

Large panicles é 91 35

WINTER Medium "
18

WHEAT Small m c 31 14

Large panicles 197

SPRING .M i]

pantzy “OOe™ ,
Small" g 5 45

  



Table 2

A. tatua —- Density oi _Panicles and ot seed

Panicles/yd2 Seeds/yd*

July August

26th Sth 30th

Large panicles 16 2, 852 112
WINTER Medium " 23 2,622 115m

WHEAT small" 17 714 85
Total 56 6,188 312

Large panicles 9 2,016 1,098SPKING Medium " 17 2,567 1,377
BET gr 9 423.351

Total 35 5,006

=.

2, 826
 

Table 1 shows the average number of A. fatua seeds present on each panicle atdifferent dates during the period of seed shedding before the crops were harvested.Table 2 shows the densities of panicles, from which the number of seeds per yd?were derived. The seed densities befare shedding commenced, and at the time of
harvest are also shown.

Wild oats in the winter wheat Commenced shedding seed at the end of July and95% of the seed had shed by the end of August when the crop was harvested. In thebarley shedding commenced between the 9th and 16th August, and 44% of the seed hadshed when the crop was harvested at the end of the month. Actual numbers of seedshed were calculated at 5,876/yd® in the wheat and 2,180/yd@ in the barley at thetime of harvest. The Majority of the wild oat seed was shed from the large andmedium size panicles and only 10% of the shed seed in the wheat and 3% in the barleycame from the small panicles. The smaller panicles appeared to ripen leter andprobably arose from later germinating plants of A. fatua; although the small panicleshad less seed initially, proportionately less was shed from them than from thelarger panicles.

Table 3

1969 A. fatua seeds/panicle and density

July August
24th Tth 25th
 
 

Seeds/panicle
Winter wheat

63 12 0.6Spring barley
fa 51 4

Panicles/ yd? Seeds/ya<
Winter wheat Te2 454 86Spring barley Fed 383 TS

  



The 1969 results are shown in table 3, The intermediate count on 7th hugust

indicated that wild oats bad commenced shedding earlier in the winter wheat than in

the spring barley. The final count on 25%h August at the time the crops were

harvested showed that the majority of seed had shed in both crops, 9% of the wild

cate had shed in the wheat and 94 in the barley.

The straw from the stripe yielded 2.5 bales of barley and 4 bales cf wheat

straw. The wild oat seeds recovered from these bales totalled 256 from the barley

and 427 from the wheat bales, averaging just over 400 seeds/bale.

Table 4

A. fatua seeds/panicle and density

June AugustJ

30th 17th 21st 3rd 18th

Seeds/panicle

Oxford winter barley 185 156 —- crop harvested

Boxworth winter barley
81 1%crop

harvested

Boxworth spring barley
126 65 J-crop

harvested

Panicles/ya? Seeds/yd?

Oxford winter barley 3104 5, 804 4,894

Boxworth winter barley 28.8 2,333 547

Boxworth spring barley 9.2 1,159 598 64

The 1970 results are shown in table 4. The wild oats in the winter barley at

Oxford contained many large panicles which ripened early and seed shedding commenced

during the second week of July. The barley matured early anc was harvested on 17th

July when relatively few wild oats had shed and an average of 156 seeds were still

present on each panicie. This was equivalent to a calculated 4,894 seeds of A. fatua

being harvested with every yd2 of crop.

fhe winter barley at Boxworth contained wild oats with smaller panicles than

those at Oxford. The crop matured later and was barvested woen a higher proportion

of wild oat seed had shed to the ground. It was estimated that 547 seeds were

harvested with every ya? of crop.

The spring barley at Boxworth was harvested a fortnight later than the winter

barley. There were fewer wild oats initially and OF of the seed had shed when the

crop was harvested, with an estimated 64 seeds harvested with each yd@ of crop.

Table 5 shows the numbers of A. fatua seeds recovered from three bales at each

of the three sites. Large numbers were found in the Oxford winter barley where one

bale contained over 19,000 seeds. Fewer were present at Boxworth in the winter

barley and least of ell in the spring barley. Numbers are expressed per 1b of

straw because of the variation in the weight of the bales. 



Table 5

A» fatua seeds recovered from the straw of 3 bales of three crops-
190

Wt.bale lb Seeds recovered Seeds recovered/lb straw
 Oxford winter barley 46 19, 360

38 8, 800 304
34 6, 800

34 1,250

31 400

Boxworth spring barley 47 248
40 156

!

Boxworth winter barley 35 1,190

)

)

12 26

 

DISCUSS1ON

The most striking feature of these results is that wild oats were recoveredfrom every bale of straw examined. The numbers of seed recovered were related tothe numbers of seed harvested with the crop. Where large numbers of seed passedthrough the combine with the crop, as with the Oxford winter barley, many thousandsof seed were recovered in each bale, even though it appeared at the time of harvestthat the majority of seed had Passed intc the grain. The straw upon firstinspection in the swathe was relatively free from seed. Perhaps of moresignificance was the fact that with low infestations or where 99% or more of thewild oats had shed when the crops were harvested, (1969 or 1970 Boxworth springbarleys), 100 or more wild oats were still to be found in each bale. A bale ofstraw originates from a relatively large area of crop which,even with lowinfestations, is likely to contain many panicles. An average yield of barley strawof 1 ton/ac would result in approximately 70 bales/ac, so that each bale wouldconsist of straw from about 70 yd@ of crop. From this area, even where 99% of theseed had shed,as in the winter wheat in 1969,and there remain only 4 wild oat seedsfor every yd2 of crop, there would still be approximately 28 wild oat seedsharvested and capable of contaminating eack bale of straw.

The 1968 results illustrate tha large variation in the size and seed contentof the wild oat panicles that can be found within a single crop. The smallpanicles below the level of the crop tended to shed seed later, presumably becausethey originated from later germinating plants.

it is interesting that the onset of shedding is earlier with the earlyMaturing winter crops than with the later spring crops, and the ripening of thecrops and weed tend to be associated.Shedding commenced about mid July with wintercrops and during the last week in July or in early August with spring barley. Theduration of shedding must largely depend on weather conditions and is likely to beshorter under dry conditions which advance the ripening of both the crop and theweed. In these studies the Majority of the seed had shed within 3 to 4 weeks fromthe time that shedding commenced. 



These studies illustrate the large quantities of A. fatua seed that can be

returned to the scil for su bsequent re-irfestation. Figures ef 1000-6000 seed/yd*

are common with only moderate infestations. A large proporticn of this seed can oe

prevented from reaching the soil if the crop ripens early and is harvested before

the majority of wild oat seed have shed. This was the case with the winter barley

at Oxford in 1970 where 8a of the total wild oat seed produced was harvested with

the crop. Although each bale of straw was found to contain many thousands of seed,

the majority of the totel seed either passed into the grain or was returned to the

stubble. For each pound of straw sampled an average of 304 seeds were recovered.

The straw was estimated to yield i ton/ac, equivalent to 1 1d/2.16 ya’, so that the

straw derived from each yd ef crop would contain 141 seeds. Bach ya@ of crop when

harvested was estimated to contain 4,894 seeds, so that 4,753 (4, 894-141) either

were taken off im the grain or were passed out of the combine to remain on the

ground. After the straw was paled, wild oats were counted on the ground where the

swathes bad laid and were present at an average density of 2,250/yd“. These

consisted of wild oats shed before harvest (910/yd*, see table 4) and wild oats

harvested with the crop and passed to the ground via the cambine, 1,340 ta, 20-91

Thys the wild oats removed with the grain must have amounted to 3,413 (4, 753-1, 340)/

yd* of the harvested crop. These figures show that of the total A. fatua seed

produced, 59% were removed with the grain, 39% reached the ground and 2 were

removed with the stray. This was an unusually high propartion to be removed with

the grain and was due largely to the early harvest date. More often ths majority of

seed is shed to she ground before harvest as was the case at the two Borworth sites

in 1970. Here, salculations as above slow that with the winter barley 0. and with

the spring barley 0.% of the wild oat seeds originally present were recovered in

the straw bales.

The wild oat seeds recovered from the bales appeared normal, and it is

unlikely that their viability was affected as a result of being harvested and baled

with the cropse

It seems inevitable that strar, baled from wild oat infested crops, is likely

+o be contaminated with wild oat seed. Even low infestations, where the majority

of seed has shed befcre harvesting, are likely to result in straw containing wild

oats capable of acting as a source of infestation if transported to a wild oat free

part of the countrys
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THE TOLERANCE O* TRI-ALLATR BY “TINTER WHEAT

J. Holroyd and M.E. Thornton
ARC Weed Research Organization, Begbroke Hill, Sandy Lane, Yarnton, Oxford

Summary Grain yields of winter wheat (Cappelle Desprez) were notsignificantly affected by 5% or 10% w/w tri-allate on 24/48 mesh attapul-gite granules at doses of 2 or 4 1d a.i./ac, applied to the soil surfaceeither (i) immediately after drilling, (ii) when the crop had 4-5 leavesor (iii) when the crop had 6-7 leaves. 2 1b a.i./ac of o% or 10% tri-allate granules mixed with the soil to a depth of 2 in, immediately beforedrilling winter wheat (Cappelle Desprez) reduced the plant density by 50%but had no significant effect on the ultimate grain yield, 4 1b a.i./acof 10% tri-allate granules applied to the soil surface either immediafter drilling or when the crops had 6-7 leaves did not significantlyreduce the grain yield of the cultivars Cappelle Desprez, Maris Ranger,Champlein or Joss Cambier, I+ is suggested that tri-allate granulesshould not be mixed with the soil just prior to drilling if crop damage isto be avoided under all conditions,

INTRODUCTION

Experiments to investigate factors influencing the toxicity of granular form-lations of tri-allate to Avena fatua and A, ludoviciana in wheat and barley cropswere begun in 1968 and a report on this work was given to the last conference(Holroyd, 1968).

In the autum of 1
factors influencin

Relativelyclean crops, with » Were used so that results would not be confused byweed competition, Knowledge of the factors under which tri-allate is most likelyto cause crop damage should enable its selective toxicity to Avena spp. to be fullyexploited.

The following, were the main factors investigated in the three experimentsdescribed in this paper:

Experiment A: dose of herbicide, concentration of herbicide in the granule, andstage of growth of the crop at the time of treatment;

Experiment Bs: Susceptibility of four cultivars of winter wheat to a relativelyhigh dose of tri-allate granules applied either pre-emergence orrelatively late post-emergence};

Experiment C: concentration of herbicide in the granule and the position of the@ranule in relation to the crop seed, 



METHOD AND MATERIALS

All three experimerts were at the ARC Weed Research Organization on 4 sandy

loam soil in which nost soil acting herbicides are relatively active. Normal culti-

vations were used to prepare the land before drilling except that special care was

taken to ensure that the final seedbed was level and even. For the final sultiva-

tions a Rau-Kombi Crumbler mounted on a tractor fitted with cage wheels was used. A

standard rate of 1.5 ewt/ac of 9.25.25 fertilizer was applied before drilling and the

erops were top-dressed with 2 cwt/ac of nitrogenous fertilizer (52 units of N) in the

spring. The granular tri-allate, formulated on 24/48 mesh attapulgite, was applied

by a Horstine Farmery tractor-nounted Airflow Distributor (model TMA-4) in a 16 ft

swathe. Control plots were also wheelmarked at the time of applying the various

treatments.

Details of the wirter wheat cultivar, date and type of tri-allate treatment,

stage of growth of the crop and soil conditions are given in Table 1.

In experiment C oniy the pre-drilling treatments were mixed with the soil. A

Rau-Kombi Crumbler working to a depth of 2 in. was used to do this. In experiments

A and C plot size was 19 x 90 ft and in experiment B 12 x so ft. Observations were

made at intervals throughout the experiments. In experiment B samples of plants were

Table 1

Crop cultivar and Treatment Stage of Soil surface

date of drilling Type Date growth conditions

Cappelle Desprez 5 & 10% granules 13/11/68 pre-emergence moist

41/11/68 surface
" 1/ 4/69 4-5 leaves

" 30/ 4/69 5-7 leaves

Cappelle Despres 10% granules 13/11/68 pre-emergence

Maris Ranger surface

Champlein 30/ 4/69 5-6 leaves

Joss Cambier

11/11/68

Cappelle Desprez 5& 10% granules 18/11/68 pre-drilling

18/11/68 & emulsion 19/11/68 post drilling

surface +
mixed in

excavated during March to determine the depth of driliing in these areas, and in

experiment C plant density was assessed by counting the number of plants in 20x 1 ft

lengths of row on each plot on 21/3/69.

RESULTS

Tables 2 and 3 give the yields of grain in ewt/ac corrected to eo dry matter

from experiments A and B and Table 4 gives the plant density counts and yields of

grein from experimens Cc.

The analysis of variance of the grain yields from Experiment A showed that

there was a significant cifference between the block yields due to an outbreak of

Hyespot (Cercosporella herpotrichoides) which was localised in one of the blocks,

838 



but no other differences were statistically significant. The only other fector whichapproached significance at the 5% level was the Gate of treatment which also showedin the control yields and was presumably due to wheelmarking at a late date.

Table 2

Experiment A The influence of dose of tri-allate,
granular concentration and time of treatment

Grain yields in cwt/ac corrected to 89% dry matter

Time of treatment and stage of growth
dose 1b Pre- 4 - 5 main 6 = 7 main
acd /ac emergence stem leaves stem leaves“ 13/11/68 1/4/69 30/4/69

Control 0 38.8 38.1 36.6
tri~allate 2 39.7 37.7 37.05% w/w gran 4 aT 38.2 3567

1.74Mean
38.7 3709

1.24

tri-allate 38.9 35.810% w/w gran 38.7 37.5

Treatment

 

36.3

S52Mean
38.8 36.7

tri-allate 2 39.3 36.4
Mean of 5% and 10% 38.2 * 36.6

S.E.~Mean 38.7 36.5
S.E.t

Table 3

Experiment B The influence of wheet cultivar and time of treatment
Grain yields in cwt/ac corrected to 896 dry matter

Time of treatment
dose of Pre- Post smergenceWheat tri-allate in

5-6 main stemcultivar 10% granules 13/11/69. leaves1b a.i./ac VI/69 30/4/69
45.6 44.0
41.0

43.7
42.8

46.9
41.8

45.8
45.0

Cappelle

Desprez

Maris Ranger

Champlein

Joss Cambier

SeeMean cultivars
45.5

42.6F
O
F
O
F
O

R
O
R
O

ent
S.E.-
  



Analysis of variance of the data in Table 3 again showed that none of the

differences were significant, although the interaction between dose of herbicide and

time of treatment approached significance et the 5% level suggesting that the post

emergence treatments were safer. The data also suggested that the cvs. Cappelle and

Champlein might be nore cusceptible to the pre-emergence treatment then the other two

cultivars but this would require substantiation in further experiments. Analysis of

the data in Table 4 showed that the plant >ounts on the plots treated by mixing the

tri-allate granules with the soil before drilling were very significantly less than

those on the other plots, the populations deing almost halved. The grain yields at

harvest were however only slightly reduced end differences from control were not

significant.

Tatle 4

The influence of concentration of tri-allate in the granule

and position ‘in relation to the crop peed

Conen. Plant counts Grain yield in ewt/ac

Treatment
herbicide mean no./ft corrected to ey dry

in granule length of row matter

Controi
15.6 35.5

Mixed in pre-drilling w/w Te 31.3

2 lb a.i./ac 10% w/w 1.0 33.9

‘Emulsion pre-drilling
2

incorporated 1 1b aei./ac - 12.3 31.3

Surface post drilling 5 w/w 43.5 35.6

2 lb a.i./ac 10% w/w 13.9 32.8

$.B.t 0.55 S.E.¢ 1.37

DISCUSSION

Early cbservations on experiment 3 indicated that shortly after emergence and

Quring the winter months, the cvS+ Maris Ranger and Joss Cambier were checked by the

pre-emergence treatment with 4 lb/ac of tri-allate granules. Digging showed that

plants arising from relatively shallow sown seed (0.5-0.75 in. deep) were the most

severely affected. Adjacent but unaffected plants were found to arise from seed at

‘about twice the depth (1.0-1.25 in.).

In experinent C (Table 4) when the tri-allate granules were mixed into the soil

pefore drilling. plart mortality was aiso high.

Thus the crop seed must be jsolazed from the higher concentrations of tri-

allate ever. when a granular formulation is used. Parker (1963) showed that part of

the selectivity of +ri-allate emulsion applied pre-emergence, depends on the growing

point of the Avena spp. moving near tc the soil surface relatively early in develop=

ment, whereas with wneeat it remains near to the seed for a longer period of time.

This same factcr seems likely to be involved in the selectivity of the granuler

formulation.

These experiments emphasise the well known powers of recovery of winter wheat.

A crop may be quite severely damaged Dy adverse weather or soil conditions, or herbi-

cide treatment, but if the set back occurs before active growth bezins in the spring,

recovery may be almost complete and grain yields normal.

40 



In the present instances the combinaticn of Hyespot infection with setback dueto the herbicide did not appear to interact to the detriment of crep yield. Howeverit should not always be assumed that occurrence of other types of stress situationtogether with temporary tri-allete toxicity will not be reflected in more permanentdamage.

The main conclusion from these experiments is that winter wheat is relativelyresistant to the granular formulations of tri-allate but that at least temporarydamage and a reduction in plant population may occur. The risk is greatest if theseed is exposed to too high a concentration of herbicide shortly after germination byshallow drilling or mixing the herbicide with the soil.

One of the main advantages of the granular formulation is that Avena spp. aresusceptible to surface applications, either pre-emergence or post=-emergence, if theseare not too long delayed (Holroyd, 1968, Holroyd and Bailey, 1970).
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THE PERFORMANCE OF TRI-ALLATE IN GRANULAR FORM FOR

CONTROL OF AVENA SPP. & ALOPECURUS MYOSUROIDES

D. M. Evans

Monsanto Europe S.A., Brussels, Belgium

Summary The granular formulation of tri-allate represents

a new concept in the U.K. in herbicide applications to cereal

crops. Some of the problems associated with the e.c. formu-

lations and the need for incorporation of tri-allate have been

overcome, Effective control of Avena fatua and Alopecurus

myosuroides was obtained at rates of 1.5 Ib/ac when applied

immediately post seeding and pre-emergence to the weeds. Post-

emergence applications to wild oats have given encouraging

results with some variability in performance which appears to

be related to the state of the crop and weather at application.

Observations were made at 55 trials during the Autumn of 1969

and Spring 1970.

INTRODUCTION

The pre-emergence use of tri-allate for the control of Avena spp.

and Alopecurus myosuroides is well known (Hannah, et al 1960,Lush and

Mayes 1964, Lush, et al, 1968). The post-emergence effect of tri-

allate in granular form on Avena fatua was reported in 1968 (Holroyd,

1968).

Since tri-allate is a volatile chemical it has been necessary to

incorporate it in the soil when formulated as an emulsifiable concen-

trate. Incorporation of chemicals require certain physical conditions

of the soil at the time of incorporation, which is not always possible

to achieve especially on some of the heavier scils in wet conditions.

Incorporation often requires extra operations by the farmer. It was

felt, therefore, that 4£ incorporation could be eliminated, one of the

major problems in the commercial use of the preduct would be overcome.

This has therefore led to the development of the granular formulation.

Trials have been undertaken to compare applications of granular tri-

allate with the emulsifiable concentrate for pre-emergence use. The

post-emergence effect of the granular formulation has also been in-

vestigated further.

The use of granular formulations of pesticides is not new and

granular herbicides have been used for spot and band treatment for

some years, however, treatment of the soil with granules on a broad-

cast basis represented a new method of herbicide application.

842 



The tests were therefore designed to include the use of availablegranular applicators on large plots to assess the practicability ofthis new concept.

METHOD AND MATERIALS

A total of 55 effective trials spread throughout the wild oatregion of the U.K. were laid down in 1969-70 season by staffs of bothBoots Pure Drug Co. and Monsanto Chemicals Ltd. to determine the ef-fectiveness of the granular formulation of tri-allate applied pre-drilling, post-drilling and post-emergence to Avena spp.

Plot size included & acre, 1/8th acre and small plots in theorder of 270 Sq.ft. The large plot applications were made with theHorstine Farmery TMA 4,32 ft and TMA 2,16ft airflow applicators andwith the Suitably modified Vicon varispreader. Small plots wereapplied by hand using a pepper pot type applicator.

Experimental design was normally a simple randomised block with2-4 replications using where possible, an untreated control betweeneach treatment. This layout seemed to function well in wild oat andblackgrass work where infestations often vary considerably over rela-tively short distances.

Rates from 1.5 lb ai/ac to 4.0 lb ai/ac were used in winter wheatand winter barley and from 1.2 1b aifac to 6.4 lb ai/ae in springbarley.

Pre-drilling applications were made from 3 weeks up to immedia-tely before Grilling. Post drilling applications were made from imme-diately after drilling up to 3 weeks after drilling. Applicationsmade after crop emergence but before Avena fatua germinated were alsotested,

Post-emergence applications were to be made as near to lst Marchand 4 weeks later as possible to compare time effect. However, mostof the first applications were made from mid to end of March becauseof the late season with the late stage of application being 4 weekslater.

In some of the post-emergence plots a sample of the Avena spp.plants were coded with rings of coloured wire related to their stageof growth at the time of application and these were then marked bystakes for observation throughout the trial.

Standard 40% w/v emulsifiable concentrate formulation and 10% w/wgranules were used. The emulsifiable concentrate was always incorpo-rated using straight tined Zigzag harrows.

The granular formulation was applied to the soil surface andcomparisons made of incorporation with non incorporation, the incor-poration usually being carried out with a light harrow. Pre-drillinggranules would normally get some incorporation with the seed drill.
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Assessments were made by counting Avena Spp. pgnicles per ya? and

Alopecurus myosuroides by counting the heads per ft* in sample qua-

drats thrown at random. Visual assessments were made where weed popu-

lations were low or variable.

Residue analyses have been carried out in cereal crops treated

with granules both pre and post-emergence showing no detectable

residues.

RESULTS

The results can be divided into pre-emergence and post-emergence

applications. Both crop safety and weed control were examined re-

lating to application technique. Alopecurus myosuroides and Avena

_

Spp

varied in intensity of infestation, but in the majority of the trials

there was a high population. Soil conditions in the autumn were ge-

nerally dry and seedbeds were often poor. The conditions would, in

many cases, have been considered unsuitable for the application of tri

allate in the emulsifiable concentrate form.

In general pre-emergence post-drilling applications of granules

gave better control of Alopecurus myosuroides than the equivalent rate

of the emulsifiabie concentrate and equivalent Avena Spp control in

the winter sown Crops. Performance in spring sown crops showed

slightly reduced control of Avena Spp compared with the emulsifiable

concentrate.

Applications of granules made before drilling of the crop caused

slight te moderate thinning at use rates, whereas when applied imme-

diately post drilling phytotoxicity was reduced to negligible propor-

tions even at rates as high as 4.0 lb aifac. Surprisingly, Avena Spp

and Alopecurus myosuroides control was also less effective with the

pre-drilling applications of granules.

Incorporation of granules tended to increase phytotoxicity to the

wheat and gave reduced weed control.

On a few sites the soil was extremely cloddy and the seed lay on

the surface. Application of granules made post-drilling therefore

were in contact with the seed consequently causing some damage.

However, where the seed was adequately covered no damage occurred.

In one trial where the seed was broadcast and harrowed in, only 5%

thinning in the initial stand occurred at the use rate of 1.5 lb aifac

which was adequately compensated by extra tillering by harvest.

On most soil types 1.5 1b ai/ac gave adequate Avena Spp and

Alopecurus myosuroides control without any adverse effect on the crop

when applied immediately post drilling. On sandy soils with very low

organic matter or clay content, however, this rate was a little too

high for safety to wheat. 



Previous work would suggest 1.25 lb/ac as being the optimum ratefor wheat on these soils. Three trials on black peat soils applied tospring barley gave disappointing wild oat control probably due to in-activation of the chemical.

With the pre-drilling treatments, increased delay between appli-cation and seeding appears to increase safety to the crop, but weedcontrol is not as good.

Results from post crop emergence but pre-emergence to Avena fatuashowed complete safety to the crop at all rates. Avena fatua controlappeared to be adequate, but infestations were very light and furtherdata is required before a recommendation could be made.

Applications made post-emergence to Avena fatua have given veryinteresting results. Control has varied quite considerably, but athe data shows that the e

latively static,poor and open crops control was not as good dropping to about 50%control. Applications made before the end of March were generallyMore effective than those made 4 weeks or more later.

Control of Avena fatua at the 1-2k leaf stage was better than attillering. The colour coded plants showed that the small Avena fatuaPlants were normally killed. A few escapes occurred with the smalltillered Avena fatua but more where the Plants were large and welltillered.

There was also a rate response at both times of application indi-cating that 2 lb ai/ac might be the optimum cost/performance rate.
Observations of the effect on Avena fatua of tri-allate appliedpost-emergence showed that, at first, there was a slight change incolour from the normal green to a yellowish green gradually extendingfrom the leaf base along the leaf to the tip. The first signs of thisoccuring 7 to 10 days after treatment, This was accompanied by thedisappearance of the cuticular wax.

The next stage observed was a further colour change to dark greenaccompanied by a distortion of the leaf. This effect has been pre-viously described (Holroyd 1968),

In a few trials observations were made on control ofmMyosuroides with post-emergence applications. In general the weedkill was not as good as with pre-emergence applications. This con-firms previous observations made in various European countries.

There appeared to be no varietal differences. Seven wheat andsix barley varieties were used in the field trials and there was onevarietal trial in which 15 wheat and 4 barley varieties were tested.Wheat appeared to be slightly more susceptible than barley as is thecase with the emulsifiable concentrate.
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Summary of Results

Rate ai/ac
Sites showing Crop

and Total No. No.Sites showing Control thinning

Treatment Sites 90%+ 75%+ below 75% Nil Up to 20% Over
20%

Pre-drilling e.c.

1.5 ll Av.

Al.

7 AV.

Al.

8 Av.

Al.

Pre-drilling granular

Leia 18 Av.

Al.

18 «AV.

Al.

18 Av.

Al,

Post-drilling granular surface

1. 5 35 Av. 18

Al. 8

2.0 33 «AV. 18

Al. 9

3.0 35 Av. 20
Al. 10

Post-drilling granular incorporated

AL... & 10 ~Av. 2

Al.

2.0 9 AV.

Al.

ay O 10 Av.

Al.

Post-emergence early applications

1.5 9 AV. Oo

2.0 11 Av. 4

215 10. «=AV. 5

3.0 9 AV. 5

Post-emergence late applications

lL. 5 16 «Av.

0 19 Av.

io 17. «Aw.

xO 19 Av.
 

 

Av. = Avena SPP.

Al. = Alopecurus myosuroides

Avena fatua and Alopecurus myosuroides did not occur cn every

site. Post-emergence early applications were made in February

and March and the late applications during later half of April

and May.
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DISCUSSION

The granular formulation of tri-allate is effective for con-trolling Avena fatua and Alopecurus myosuroides in wheat and barleycrops when used post seeding. Performance of this formulation againstAlopecurus myosuroides is superior to the emulsifiable concentrateform giving control in excess of 90%. Avena Spcontrol is also goodalthough, in general, slightly less than with the e.c,

It appears necessary to apply the granules after the seed hasbeen drilled in order to avoid phytotoxicity to the crop and, happily,weed control is also better with this application.

The large scale trials have Proved the viability of applicationsthrough farmers equipment on a practical scale. However, it is vi-taily important that accurate and even distribution is obtained,

general the machines gave bette
cation, which would suggest gre

Post-emergence applications to Avena fatua have given interestingand encouraging results and a greater degree of reliability was ob-

We believe

solution. The activity would seem to begoverned by the condition of the micro-climate in the crop at the timeof application, to allow exposure of the Avena fatua Plant to tri-allate vapour for an unspecified period of time and concentration.Most of the applications which were made early in crops giving goodcover gave better wild oat control than applications made later andin thin crops. There is also a suggestion that temperature may beinvolved since the higher temperatures might cause loss of chemicaltoo quickly. At this stage one might hypothesise that under highertemperatures it is more important to have a thick crop.

The introduction of the granular formulation will offer anothermethod of using tri-allate to help those farmers who have difficultyin using the emulsifiable concentrate because of soil incorporationrequirements or other reasons.

The granular concept for broadcast applications of herbicides isnew in the U.K. and will undoubtedly raise some problems in relationto machinery for application. However, suitable Machinery is avail-able and several machinery manufacturers are interested in developingsuitable applicators. 
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AN EVALUATION OF METOXURON FOR THE CONTROL OF AVENA FATUA

IN CEREALS IN THE UNITED KINGDOM

G.P. Griffiths and BE. Ummel
Farm Protection Limited, Stamford, Lincs

Summary Metoxuron applied at 4.8 lb/ac pre-emergence in winter cereals,
gave 50 to 60% control of A. fatua. This was generally inferior to the
level of control obtained with the same dosage applied post emergence in
the spring. Under suitable conditions 4.0 lb/ac applied post emergence in
winter cereals gave acceptable control. In spring cereals acceptable
control was obtained with 4.0 lb/ac applied either pre- or post emergence.

INTRODUCTION

Metoxuron is manufactured by Sandoz Ltd., Basle, Switzerland. Evaluation ofthe commercial product (DOSANEX) containing 80% a.i. commenced in the United Kingdomin 1968 when Farm Protection Ltd., initiated field trials. The present report
describes trials which were carried out during 1969 and 1970.

METHOD AND MATERIALS

All trials reported within have been sprayed with the Oxford Precision Sprayerusing a spray volume of 40 gal/ac. Plot size was 45.5 ft x 6 ft = 1/160 ac and thetreatments were replicated six times in 1969 and four times in 1970. All dose ratesare quoted as 1b. a.i./ac, and L.S.D. calculated for P 0.05.

During 1969 visual assessments of the control of A. fatua were carried out inaccordance with the following scale.

% control % controlBaers of A. fatua of A. fatua

 

100 75 = 85
97.5 - 100 65 = 75
95 = OTS 32.5 - 65
90 = 95 0 - 32.585 = 90
 

During 1970 visual assessments were made of the percentage control of A, fatua,and in addition the number of plants and fresh weight of A. fatua per unit area wererecorded. The latter data has been transformed to % control. 



The following trials were carried ou

Treatments

t during the two seus

tesNumber of Trial Si

1969 1970

 

Pre-emergence in Winter Cereals

Karly and Late post emergence

in winter cereais

Pre=- and post emergence

in spring cereals

4

3

12

 

Pre-emergence treatments Ww

crop and compared with barban an

emergence treatments were applied between

A. fatua and compared with barban applied

treatments were applied between

A. fatua.

ere applied between oneand n

d metoxuron applied post emergence.

the 4 leaf stage and commen

ine days after sowing the

Early post

one and four leaf stage of growth of

Late post emergence

cement of tillering of

the

at the same time.

RESULTS

Pre-emergence control of A. fatua

Table 1 (1969/70)

Control of A. fatua
_—_

Rate
Treatment

1b/ac Visual
Assessment

Percentage control of A. fatua

% reduction
in weight

% reduction
in number

 

Metoxuron

Metoxuron

Metoxuron

Metoxuron

Metoxuron (post-em.)
Barban

56.0
55-0
68.0
80.2
42.3
70.5

46.5
61.8
52.8.

r
F
r
R
W
O
f

P
P
a
w
w
+

 

.
’

O
N
W
O
U
W
O
W

O
T
N1
6 w

e

1
4

 

(Mean of

Although the visual as

pre-emergence,

trials the pre-8mergence

4.0 1b applied post emergence,

not emerge until late March, in fact four

surprising

the residual activity of metoxuron is not

fatua. when application is made pre
Re

the lack of rainfall.

sessments indicated acceptabl

this is not supported by the other met

applications of metoxuron were of

put generally inferior to barban.

that these treatments are of low efficacy.

-emergence in the autumn.

treatments with metoxuron were disappointing

4 trials)

e control with 9.6 lb applied

hods of assessment. In these

superior performance to

As A. fatua did

to five months after treatment, it is not

It suggests therefore, that

sufficient to control spring germinating

The post emergence

put were probably greatly influenced by 



Post emergence control of Avena fatua in Winter Cereals,aeeee
 

Table 2

Visual Assessment (1-9 Scale) of Control of A. fatua: (1969)

MonsRate Trial Code Number
Treatment 1lb/ac wo/l wo/2 wo/3 wo/a wo/6
 Early Post emergence

Untreated

Metoxuron
Metoxuron
Metoxuron

Metoxuron
Metoxuron

Barban

e
e

Y
T
W
W
A
R
A
I

a
W
r
A
W
O
M
O
@

Late Post emergence

Metoxuron

Metoxuron
Metoxuron

Metoxuron

Metoxuron

M
O
W
W
w
P
u

N
O
N
O
w
n

 «Es
Ss.

r
o

e
e
W
o

s

L.S.D.

 

Table 3

Control of A. fatua: (1970)——et

Percentage control of A. fatua
RateTreatment Lh/ae Visual % reduction % reduction

Assessment in number in weight
 Early Post emergence

Metoxuron
55.0

A4.7Metoxuron
46.3

Metoxuron 3 63.8
68.3Metoxuron

36.9Metoxuron . 55.0Metoxuron ‘ 76.9 81.0Barban
38.7 é 61.0

Late Post emergence

Metoxuron . 356.2
54.7Metoxuron ‘ 61.3

Metoxuron « 71.9
42.0Metoxuron . 74.4Metoxuron ‘ 76.9Metoxuron

92.4

 -E.
4.7-S.D.

10.1

S
L

 
(Mean of three trials)
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All dose rates of metoxuron applied both early and late post emersence during

1969 produced an acceptable control of 4. fatua. Dose rates in excess ef 4.0 1b/ac

produced over 90% control of A. fatua at both times of application. All treatments,

however, produced unacceptable results at site WO/2. This may be partially due to

the acidic nature (pH 5.2) and high organic content (15.4%) of this particular soil,

The results cbtained during 1970 are very dependant upon & number of inter-

relating factors. The main ones appear to be the stage of development of A. fatua

at the time of application and the moisture status of the soil at that time and

during the following two weeks. These factors must be considered before any general

conclusions ere made about the effectiveness of metoxuron for the post emergence

control of A. fatua in winter cereals.

Dose rates at and below 4.0 lp/ac did not produce acceptable control at the

majority of sites, but improved control was obtained with higher dose rates. When

applied early post emergence 8.0 lb/ac produced acceptable control, but when applied

late post emergence this dose rate did not result in an acceptable reduction in the

number of plants, although the reduction in weight is considered nearly aeceptable.

Whilst metoxuron did not kill a high percentage of A. fatua in the 1970 trials,

it did, however, cause & large reduction in the weight of the surviving planta. in

addition, metoxuron wes found to cause considerable abortion of the basal spikelets

and infertility of the apical spikelets in surviving plants.

Table 4

The inhibition of growth of A. fatua by metoxuron.

Treatment
Rate Fresh weight per % reduction in

° lb/ac. plant in gm. weight per plant.

Early Post emergence

Untreated
Metoxuron

Metoxuron

Metoxuron

Barban

Late Post emergence

Metoxuron

Metoxuron

Metoxuron
 

(Mean of three trials) 



Pre- and Post emergence control of A. fatua in Spring Cereals.

Table 5

Control of A. fatua
—_———

Percentage control of A. fatua
Rate

** of j He of ilb/ae * Visual fo reduction Yo reduction

in number in weight

Treatment

 

PRE-EMERGENCE

Metoxuron 2 48.3 44.4 48.4
Metoxuron ¢ 52.3) - -
Metoxuron 63.5 64.6 64.0
Metoxuron ‘i 10.1 - -
Metoxuron Thal -
Metoxuron ; 81.2 78.0

POST EMERGENCE

Metoxuron 49.3 49.2
Me toxuron 54.2 -
Metoxuron 66.5 68.6
Metoxuron : 70.5 -
Metoxuron 1505
Metoxuron 78.4
Barban ) 2547

 

0.6

2.4
 

* Mean of 11 trials
** Mean of 5 trials

Both the pre- and post emergence treatments produced similar control of A.fatua.An application of 4.0 lb/ac resulted in 60-70% control on both occasions, whilst
8.0 lb/ac produced approximately 80% control. Results were variable from site to
site but these inconsistencies were mainly related to the moisture status of the soilat the time of application and rainfall occurring soon after application. Superior
results were obtained when adequate soil moisture was present at the time of appli-
cation or where reasonable rainfall occurred within two weeks of application.

DISCUSSION

Pre- and post emergence treatments applied to spring cereals were of equal
effectiveness in controlling A. fatua, but this was not so for winter cereals. Thissuggest that metoxuron does possess a degree of residual activity which is sufficientto control A. fatua when application is made pre-emergence in the spriny, but is notsufficient when applied pre-emergence in the autumn. In general satisfactory controlwas obtained with 4.0 lb applied post emergence in winter cereals and pre- or postemergence in spring cereals. Soil moisture however appears to be a factor which
greatly influences the degree of control obtained.
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CONTROL OF AVENA SPP. IN WHEAT WITH WL 17,731

2)
Bowden, B a2, Jordan, D., Moncorgeé, Das “sy

and Turner, R.G.

Shell Research Ltd.,

Woodstock Agricultural Research Centre,

Sittingbourne, Kent.

Summary WL Lf, 731 (ethyl -N-benzoyl-N-(3,4 dichlorophenyl )-2 aminopropion-

ate) has been field tested at doses from 0.5 - 8.0 kg/ha as a post-emergence

herbicide, specifically for the control of Avena fatua and A. ludoviciana in wheat.

When applied between the commencement of crop tillering and the appearance of the

nodes, WL 17,731 has given up to 100% control of Avena spp. at 1.5 kg/ha and 95%

control at 1 kg/ha. No yield reductions have been found at doses in excess of four

times those required for weed control, although reductions in crop height have

sometimes been recorded.

INTRODUCTION

An intreduetcry paper (Chapman et al, 1969) has described the use of WL

17,731 (ethyl-N-benzoyl-N-(3,4 dichlorophenyl )-2 aminopropionate) for control of

Avena spp. in wheat in 1968 - 1969. This report records the results of the 1970

field evaluation of the chemical in 80 trials conducted in the cereal growing areas

of Britain, France ard the prairie provinces of Canada.

METHOD AND MATERIALS

The trials were located in Great Britain in East Anglia and Kent, in

France around Paris, Bordeaux and Avignon, and in Canada in Saskatchewan and

Manitoba. The trials were in commercial crops. Trial sites were selected with

two objectives, (a) to assess the activity of WL 17,731 on high natural infestations

of Avena spp. at different doses and times of application and (b) to establish the

crop effect of tke compound on wheat grown in situations free of weed competition.

The infested areés contained Avena fatua or Avena ludoviciana, or both species

together.

Randomised block designs with either 4 or 6 replicates were used, with

plot sizes varying from 30 to 50m.

Ane.c. formulation was used in most trials (occasionally a Wor. )- This

was applied using 4 knapsack sprayer fitted with Allman '00' nozzles to deliver

doses from 0.5 to 8.C kg/ha. The application volume was 500 litres/ha (145

litres/ha in Canada) and the spraying pressure Was 2.1 kg/sq om The stages of

erop growth (Chancellor, 1966) at the time of application are recorded in the tables

of results.

yrowth stages of Avena Spp. corresponded closely with the stage of the

crop. Trials were earried out in winter and spring wheats. Assessments of weed

control were made by counting the number of panicles present in at least 3 quadrats

(0.5 % 0.5 m) per plet when the majority of panicles had fully emerged. Crop yield

Ltd., Winnipeg, Manitoba, Canada.

27 rue de Berri, Paris Se. France.
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a modified Class Colombus and Hece combines.

Broad-leaf weeds were controlled where necessary by separate applications
appropriate herbicides.

ULTS

The degree of control achieved with WL 17,731 is dependent upon the timeieation with the later treatments (during the final phase of tiller
nn thro shi ing and node production) being more effective than earlier

3 i wn in Figures 1 and 2. The action of WL 17,721 applied towheat, under varying intensities of infestation are recorded in Table 1 and Figure 3,The yleld results in Table 1 were all obtained from trials where there was noinfestation of Avena Spp. and so clearly indicate the minimal crop reaction toWL 17,731. Figure 3 shows the yield increases obtained after treatment With 1 kg/haof WL 17,731 applied between the tillering and node production stages on sites ofweed infestations. Figure 4 shows the inter-relationship between yieldvena spp. population density in the absence of chemical control.

DISCUSSION

The relati lip between time of application and control of Avena spp.presented in Figures 1 and 2 confirms the activity pattern already given fordt 7 oR
W by Chapman et al (1969). Applications of WL 17,771 prior to thet'llering stages of erop erowth, result in poor wild oat control. In Britain andFrance, excellent weed control is obtained with doses as low as 1.0 kg/ha, applieddir’ne the erowth pertod from the later stages of tiller production through to theformation of the nodes. In Canada, weed control following applications duringtiller production and Shooting is markedly superior to that obtained during theear ier stares of plant growth.

The reasons for this improved control at the later stages of applicationyve* known. The effect of competition by Avena Spp. on wheat yields is
Fieure 4, which illustrates that inereases in Avena spp. populations resultsd yields. Other work by Thurston (1962) and Bowden and Friesen (1967 )the serious nature of wild oat competition in cereal crops. Applications(71 have resulted in yield increases and such increases are dependent on theinitial density of Avena spp. (Figure 3).

crop reaction lL 17,771 has been manifested as a shortening of strawDoses of u na were generally without effect on crop height, but15% reduectior sometimes followed the use of 4 kz/na. In some trials, thisreflected by tening of the stem. inter-nodes being formed when",7*1 was applie i plication of WL 17,731 at the 2nd node stage hasresulted in a sshorte tt ne inter-nodal distance between nodes 2 and 3 Therewere indications that ity of effect was more pronounced when the cultivarCapitole was treated.

No yield reductions have been recorded in 15 trials where WZ, 17,771 hadbeen applied at doses up to 8 kg/ha (Table 1). All these trials were on sitesfree from wt] interference, and therefore do reflect the outstanding crov sa-fety marrin of WL 1 l on wheat.

1g of application of WL 17,73] and other herbicides
y develop suitable mixtures. Studies to defineand confirm herbicide compatibility are in progress. Work is also in progressto evaluate | "7/3L in other crops, including barley and sugar beet,

surses* thait
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The 1970 results therefore further substantiate the opinion of Chapman

et al (1969) that this compound represents 4 considerable advanee in the contro

of Wild oat in wheat’.
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TABLE I. Results from 15 Trials in Gt. Britain and France ields expressed as a £ of the untreated plots)

WL 17,731 Stage of Crop Growth at Time of Application
Dose

Mid- End of ; Appearance of(kg/ha) Tillering

|

Tillering Shooting

|

lst Node Stage 2nd Node Stage tant. Leaves

104 102 +96

|

102 104 103 105 iol
109 104 101

|

110 96 100 100 98
110 106 105

|

102 93

Yield (m.tons/ha)
; untreated plots

trials in absence o 
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Gt. Britain
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Curves represent

mean dose response
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CHEMICAL CONTROL OF AVENA FATUA_ IN WINTER WHEAT

J. J. North and D. F. Livingston

National Agricultural Advisory Service, Cambridge

Summary The effectiveness of 44 herbicides or mixtures of herbicides for

the control of Avena fatua in winter wheat was examined in 5 field

experiments. None of the chemicals gave & satisfactory control at all sites.

Metoxuron applied in the spring (exe) and a pre-emergence application of

chlortoluron (77%) gave the best control, being effective at 3 out of the 5

centres.

INTRODUCTION

Herbicide trials for the control of Alopecurus myosuroides in 1968/59,

indicated that some of the newer herbicides also showed activity against Avena

fatua, During tha season 4969/70 the effectiveness of 11 herbicides, or mixtures

of Herbicides, were evaluated in 5 experiments on winter wheat in East Anglia.

METHOD AND MATERIALS

All of the experiments were superimposed on commercial crops where naturally

occurring infestations of Avena fatua were expected, Relevant site details,

treatment application dates, stage of growth of crop and weed are given in Table 1.

Chemicals tested are listed below, all dose rates are in terms of active

ingredient per acre.

Treatment
terbutryne

2.02

parban
0.35

methabenzthiazuron

nitrofen

metoxuron (pre-emergence)

metoxuron (spring)

metoxuron (spring)

chlortoluron (pre emergence)

chlortoluron (spring

aichlobenil/ fluometuron 2:1

WL 19805

701

2440
lenacil + ioxynil 0.81 + 0.40 1b

W
O
N
A
U
E
U
D

=
e
o

f
u
n
s
o

2-( 4-chloro-6-ethylamino-3-
uriazine-2-ylamino)-

2-methyl proprionitrile

4:1 mixture brompyrazone + isonoruron

a substituted urea 



Table 1

Site 1 2 3 4 5
Soil texture ZyCL Z2ycL ZyCL ZyCL ZL
Variety Champlein Cama Cappelle W.Desprez CappelleDate drilled fi1 10/11 20/14 20/11 20/10
Seedbed at first svray dry moist moist wet moist

Treatment date

13/14 Lf12
28/3 28/3 27/3 27/313/14 2h/11 L/12
13/44 24/14 “/12
13/11 26/14 4/12
28/3 28/3 27/3 27/3
17/4 17/4, 10/4 15/
13/14 2h/11 2
17/4, fk. 15/),
28/3 28/3 27/3 27/3
17/4, 17/4 2/4, 15/4,
28/3 28/3 27/3 27/3
17/4, 17/4. 10/4, 15/).
17/4, 17/4. 10/4, 15/4,

O
O
N
A
N
E
W
D
r

=

Growth stage of crop (No. of leaves)

Spray date 2 3s 34 33 Be 3Spray date 3 Tillering Tillering Tillering Tillering Tillering

Growth stage of Avena fatua (No. of leaves)

Spray date 2 ; 1-2 2-3 NRSpray date 3
1-2 2-3 N.R

Plot size was 30 ft x 6 ft, all treatments were applied by a modified Weijsprayer with fan jets. Application rate was 20 gal/ac. A randomised block designwas used, treatments replicated 3 times,

The overall infestation of Avena fatua was assessed on the 6 control plots inmid-April and broadleaved weeds in early May. Treatment effects were made bythe removal of all Avena fetua plants from a number of quadrats in each plot inlate June/early July and crop yields measured by a sample harvest technique,avoiding areas where Avena fatua plants had been removed. The number of seedheads were counted, graded into three sizes and the total dry weight of thepanicles measured, 



RESULTS

Grain Yield cwt/ac 85% DM.

Site

Treatment
3

Control 37 2D
43 03
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Avena fatua plants/n in spring

4d,.13- 60.28 29.06 38.75

* excludes site L.

The results from site 1 have been excluded from the grain yield mean as there

was a competitive infestation of A. myosuroides present. 



The results of site 4 have been excluded from the overall mean, as thestandard errors were excessive, At site 1 only barban and chiortoluron (pre-emergence) gave significant reductions of Avena fatua; at site 2 both springapplications of metoxuron and 701 only gave significant reductions, In contrastat site 3 all herbicides except methabensthiazuron gave a significant level ofcontrol; at the remaining site 5 nitrofen, metoxuron (all application dates),chlortoluron (both dates) and the lenacil/ioxynil mixture gave a significantreduction in the Avena fatua Population. Overall the only chemicals failing tocontrol Avena fatua were terbutryne, methabenzthiazuron WL 19805 and thelenacil/ioxynil mixture, Control levels on average ranged from 33% with 2440 andnitrofen to the best of 77% with a pre-emergence application of chlortoluron,

DISCUSSION

These results do not present a very clear picture regarding theeffectiveness of the herbicides tested, due to variable performance from siteto site. It is not possible from the data recorded to explain this variability,further experimental work will be necessary, In carrying out this further work,consideration must be given to the experimental design and methods to attemptto combat the natural variability of Avena fatua Populations within very smallareas. The data presented show that very large differences seldom reachsignificant levels, whioh Suggests caution must be used in interpretation ofresults,
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TEVER HEREICIDES PCR THE CONTRCL Cf AVENA SATUA IN CBREALS

J. Holroyd and J.A. Bailey

ARC Weed Research Orranization, Begbroke Hill, Sandy Lane, Yarmton, Cx ‘ord

5 Ten different herbicides or herbicide formlations were tested

for their effectiveness in controlling Avena fatua in six experiments on

crops of winter and spring wheat and spring barley. Granular tri-allate

was one of the nest effective compounds, being more active pre-emerfence

in winter wheat and more active early post-emergence (A. fatua 0-2 leaves)

in spring cereals. 1.5: 1b a.i./ac gave 15-90% control in the soring

cereals with no crop damage. 4 1b a.i./ac of chlorfenprop-methyl gave

93-95% control in two of the spring cereal experiments when the majority

of the A. fatua had 2-3 leaves, but was less effective at other times and

in the cther experiments. 2-4 1b a.i./ac of nitrofen applied in early

February gave 80-90% control with little apparent permanent damage to

winter wheat. Barban formulated vith additional surface active agent

had little or no advantage over the normal formulation. Other compounds

were either unreliable or ineffective at selective doses.

INTRCDUSTION

Barban ani tri-allate are the herbicides most commonly used for the control of

Avena fatua and A. ludoviciana in wheat ana barley. Recently however a numter of

other herbicides and alternative formulations of barban and tri-allate have been

suggested for this purpose.

During the seasen 1969-70 the effectiveness of ten herbicides or herbicide

formulations were investigated in six experiments on crops of winter and spring

wheat and spring barley.

METHOD AND MATERIALS

One experiment was in winter wheat, one in spring wheat ana four in sprinc

parley. All tke experiments were on outside farms, in commercially grown crceps

where naturally occurring infestations of Avena fatua were expected, with the excen-

tion of one on springbarley which was located at Begbroke end relatively clean of

weeds. This provided a useful check on crop tolerance, particularly as the soil at

Begbroke is a light sandy loam and soil acting herbicides can be expected to he

relatively active.

Details of the sites, dates of treatment, soil conditions and stage of growth

of both crop ani weed are given in Table te he herbicides used in these experi-

ments and their formalations are listed below. All dosds in this paper are in

terms of active ingredient.

Ethyl 2-(nebenzoyl-3,4-dichloroanil
in) propionate (WL 17731) 40% w/w, Wed. (shen

‘mixing up! the powder was mixed with Risella oil in the proportion 1 & powder to

5 ml oil before addine water); chlortoluron 80% w/w, ¥.0-; tri-allate on 24/48 meh

attapulgite granules We and 10% w/w; tri-allate, 40% w/v e.c.3 barban, 12.50 u/vee 



and 257 w/v e.c.; chlorfenprop=methyl, 53.56! w/w w.p.; haloxydine, 207% w/v, aquc.;metoxuron, 80% w/w Wep.; nitrofen 24% w/v CeCe

At Eurmington and Begbroke all the herbicides except the granular tri-allatewere applied et logarithmically reducing doses through a Fisons' Mini-LogarithmicSprayer at a volume rate of 28 gal/ac, using a matched pair of Teejets (No. 6503)and a pressure of 40 p.s.i. Plots were 22 x 1 yd, the dose being halved every5.5 yd. Equipment was not available to apply the granular formulation atalogarithmically reducing dose, so a strip of 4 sub=plots each 5.5 x 1 yd wastreated using a small hand-held shaker, on the "pepper-pot' principle. The doseswere reduced progressively by a factor of 2 sc that treatments more or less matchedthose of the ‘logarithmic! plots. Both experiments were of a randomised blockdesign, replicated 3 times on the winter wheat and 4 times on the spring barley,with 1 yd discard between each plot.

On the other experiments, finite doses of the herbicide were applied throughan Cxford Precision Sprayer. The volume rate was 24 gal/ac using a 4 jet boom fit-ted with matched Teejets (No. 6502) spaced 18 in. apart and a pressure of 30 p.s.i,The pre-emergence treatments with tri-allate emulsion were mixed into the soil byraking to a depth of approx, 1 in. The plot size was 6 x 2 yd with no inter-plotdiscards, A randomised block design replicated 3 times was used in all theseexperiments,

The winter wheat experiment was assessed just prior to crop harvest when mostof the A. fatua panicles had emerged, by scoring on a scale of 0-10 (0 = no A. fatuapanicles present, 10 = indistinguishable from the adjacent discards) every 2.75 ydalong each plot, The distance at which the crop appeared to be normal was alsonoted. The clean spring barley crop at Begbroke was also assessed by scorins forvigour and density every 2.75 yd along each plot.

In the other four experiments, at the time of treatment 10 A. fatua plants (ifavailable) of each growth stage were colour coded by placing a piece of suitablycoloured wire in the soil beside each Selected plant, on each plot, Just prior to€ colour coded plants was recorded and their panicles classi-fied into 3 categories according to size,

The overall density of A. fatua panicles present on each plot was also recordedby counting the numbers of panicles present in 3 quadrats of 1 yda* on each plot whenthe majority of panicles were fully emerged. The panicles of these plants werealso graded according to size. The average number of spikelets on panicles in eachcategory were calculated for each experiment (Holroyd, 1968) and a figure for thenumber of spikelets/yd obtained from the panicle counts. Effects on the cropswere also noted.

RESULTS

The scores from the experiments at Burmington and Begbroke, where the doseswere logarithmic are illustrated in Fig. 1 and 2. The overall numbers of spikeletson the plots in the other experiments (finite doses) are showm in Table 2 as a per-centage of the mean controls. The data from the colour coded plants have still tobe analysed, All the A. fatua populations were very, variable in density asindicated by the range in the numbers of spikelets/yd° on the control plots, but thepopulation at Mildenhall was particularly uneven.

The granular formulction of tri-allate (S%w/w) was most effective on the A. fatuain the winter wheat experiment (Burmington) when applied pre-emergence althou emaximum rate cf 3 1b a.i./ac caused slight crop damage. The post-emergence treat-

865 



Control of Avena fatua in winter wheat (Cappelle Desprez)

cr plots treated logarithmically at various times

of application.

Scores for no. of panicles - 0 = none; 40 = as control,

7.11.69
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Fig. 2 Susceptibility of spring barley (Zephyr) to logarithmicdoses of various herbicides applied at various times,
Scores for crop damage - 0 = none, 10 = as control
Dates of Application TI; 27.4470 II:29.5.70 III:11.6.70
Vertical bar Dose below which crop is normal

TRI-ALLATE (10% Gran.)
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The above scores are means of 4 replicates

ments applied in April had no apparent effect on the crop even at the peak dose of3 1b a.i./ac. Weed control was good at this peak dose but only moderate at lowerdoses,

In the experiments on spring cereals tri-allate granules (10% w/w) were mosteffective when applied just after emergence, when the A. fatua had 0-2 leaves. Onthree of the experiments 1.5 lb aei./ac gave 89-90% control at this time,

None of the crops showed any apparent toBegbroke (Fig. 2) which showed slight d
ment post-emergence,

ion appeared to be critical. Thus on threeof the spring cereal experiments 8 1b a.i./ac gave 97-98% control when the A. fatuahad up to 3 leaves and at two of these sites 4 1b a.i./ac gave 95% and 93% control,Earlier treatments were less effective. The spring crops appeared to berelatively resistant even to a dose of 8 1b a.i./ac except for some ephemeralscorch. In the winter wheat, treatments were not so effective with 8 1b aei./acgiving only approximately 70% control of the A, fatua. WL 17731 was much lesseffective on the weed and Showed marked crop toxicity. Wheat is known to be moreresistant than barley (Chapman et_al., 1976) but even the spring wheat at Abingdonshowed some symtoms of damage at doses of 1 and 2 lb a.i./ac, The winter wheat at

Be 



Burmington was more resistant but A, fatua control was poor at doses below 4 1b a.i.

Jac.

Metoxuron gave moderate A. fatua control above 8 1b a.i./ac in the winter

wheat at Burmington, when applied in mid-April but by late April the weed was con

siderably more resistant. Crop toxicity was less at the earlier date. In the

spring crops, Crop toxicity was also noticeable but A. fatua control was relatively

poor except at Abingdon where 4 and 8 lb a.i./ac applied when the weed had 2-3

leaves gave over 90% cmtrol. The closely related compound chlortoluron was more

toxic to the winter wheat and spring cereals but was only marginally more active on

the A. fatua. Like metoxuron it was most effective at the Abingdon site.

Two formulations of barban were used in the winter wheat. The newer more

concentrated (25% w/w) formation (cR 6809) with additional surface active agent

(Pfeiffer and Holmes, 1969) was more toxic to the crop but unfortunately did not

show any increased toxicity to the A. fatua. In the spring cereals only this newer

fornmlation was used and although the A. fatua control was generally variable,

0.156 lb aei./ac gave 99% and 80% control at Olverston and Abingdon respectively.

At Mildenhal? where vhe parley cultivar was Proctor, not surprisingly, there was

severe crop damage and control of the A, fatua was very poor.

Haloxydine showed a high degree of activity but unfortunately relatively little

selectivity between the crop and the weed.

Nitrofen applied in early February to the winter wheat gave good A, fatua con-

trol at doses above 2 1b a.i,/ac with little evidence of persistent crop damage.

DISCUSSION

In the winter wheat at Burmington there were two distinct flushes of A. fatua,

one in the autum and one in the spring. The autum applications of tri-allate

granules controlled the autumn germination and apparently many of the spring

germinating plants. The spring applications on the other hand controlled the

spring germinating plants but were less effective on the more established autum

plants. However in the spring crops the tri-allate granules were one of the more

successful treatments although the results were variable at Mildenhall. The opti-

mum time for treatment in these experiments was early pest-emergence.

Chlorfenprop-methyl again proved to be very effective but the timing still

appears to be very critical, and in agreement with earlier work which Indicated that

A. fatua was most susceptible at the 1.5-2.5 leaf stage (Holroyd, 1968).

The two closely related substituted urea compounds metoxuron and chlortoluren

were variable in the:r control of A. fatua but have the added advantage that they

control Alopecurus myosuroides and a number of dicotyledonous weeds.

WL 17731 is primarily intended for the control of Avena Spp. in wheat crops but

in the winter wheat at Burmington and spring wheat at Abingdon its selectivity

appeared to be marginal.

Haloxydine also lacked selectivity and the new formation of barban showed

little or no advantage ove> the cld.

Thus on the basis of these experiments a herbicide for the control of Avena

spp., which is reliable and effective under all conditione at an economic dose, has

yet to be found. 
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Table 1

Details of sites and stages of growth of crops and Avena spp. at time of treatment

Site, crop and Date of Hinks i Stage of growth (no. of leaves on main stem Weed density

soil type treatment Soil condition
and presence of tillers)

no./f£t®

Crop

Burmington, Warwicks

winter wheat 7011.69 kmobbly, moist 20% emerged, 0.5 leaves 0.5 leaves

ev. Capelle Desprez 6.2670 closed, wet 3-3.5
0-2.5

sown 22.10.70 14.4.70 closed, moist 5-5-5, 1-2 tillers 2-5.5, 1-2 tillers

clay loam

O-1.5

28.24.70 closed, moist 6-6.5, 1-3 tillers 3-7.5, tillering

1-2.5

Mildenhall, Wilts

spring barley 2.4.70 fine and fluffy but 0O- chitted

ev. Proctor
wet

sown 17.370 24.4.70 moist 2-229
dense but patchy

clay loam and 15010 moist 6-7 tillering
some tillers dense but patchy

flints 9.6.70 dry, compact jointing
dense but patchy

Olverston, Gloucs

moist - dry, closed 0 - chitted

dry, moist below 3-325

sown 24,.3-70
moist 4.5-5.0 tillering

sandy loam
dry, slight cracking 7-8 tillered -

ary, cracking 8.5-9, 3 joints 4.5-8.5

Fifield, Gloucs
oa

spring barley 20.4.70 fine, fluffy, ary chitted
0-0.5

cv. Sultan 6.5.70 ary, aoist peneath 2-225
0-2

sown 22.370 18.5.70 dry A.5-5 tillering 0-5 geome tillers

medium loam 326.70 very dry 6-7 tillered 1.5-6 + tillers

over brash 10.6.70 very dry T-Te5, jointing 3-7, jointing 



Table 1 contimued

Site, crop and Date of ane Stage of growth (no. of leaves on main stem Weed density
soil type treatment Soil condition and presence of tillers) no./f£t?

WeedCrop need

Abiingdon, Berks

spring wheat moist, fine - -ev. Kolibri dry, wet below 1.5<2 -1sown 2.4.70 wet 4-5.5, tillering -5silty loam dry, slight cracking 6-7, jointing =dry, cracked 3 joints 4-7, jointed
Begbroke, Oxon

spring barley wet, closed 0cv. Zephyr dry, cracking 55-5, 2-3 tillerssown 25.4.70 dry and dusty 9, 4-5 jointslight sandy
loam
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Percentage reduc sn in the numbers of spikelets of Avena fatua

SSS onnSe
oeee

site Mildenhall Olverston : Fifield Abingdon

Control spikelets/yd 464 (range 15-1082) 742 (range 418-1030) | 310 (xange 23-1306) 758(rane 182-1985)

Date of application af/4 24/4 8/5 9/6) 17/4 5/5 13/5 28/5 9/6 |20/4 6/5 18/5 3/6 10/6 {16/4 1/5 12/5 1/6 106

Stage of growthoi 4: & a + - . yey 1) . . 3 =

& 5 9 7 ) wt oe 5 ) 4afi~5 mn

4

eS Se 2- — [

majority of A,fatua ye = | 8 2 a | ° tis 2-3 4-5 6 10 ® oS 46 Se]
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