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Summary A comparative study was made of the growth of Hichhornia

orassipes and Pistia stratiotes in water-culture in a factorial

experiment in which pH values 4.0, 5.5 and,7.0 were in combination

with nitrogen levels 1, 5 and 25 ppm. ihe response or each

species was measured in terms of number of plants produced,

total dry-weight and dry-weight per plant. ihe results are

@isocussed in relation to a number of ecological problems posed by

the recent entry of s. crassipes into the Sudanese Nile system.

INTRODUCTION

Water hyacinth (Kichhornia crassipes Solms,) has been estimated to

have first entered the Sudanese ile early in 1957 (Gay 1%0) by some
method unknom, ‘the explosive spread of the species in this region has

been well documented (Gay 1958a, 19%0) and some of the oatastrophic

effects of this spread described (Gay and Berry 1959, Davies 1959). but

little information is available on the more fundamental biological beha=

viour of the species in this new environment, ihis information is perti-

nent, however, to some of the interesting ecological questions posed by
the entrance and successful maintenance of the water hyacinth in the nile

and thus such information is urgently required.

bichhornia crassipes was not unknown in the Nile prior to 1957; it
has been present in tne Delta for many years (vackholm and Drar 1950) but

has never reached the ‘plague' proportions exhibited in the Sudan, In
the Bahr el Ghazal, a tributary of the ihite Nile, the species is similar

ly much less prolific. Fossibly these two facts may be explicable in
terms of water characterstics of both situations (Yalling 1957, vronblad,

Prowse and Scott 1958) but little is know or the ecological requirements

of &. crassipes for optimum growth.

Of equal interest is the eftect that sichhornia crassipes has had
upon otner elements of the riverain flora, in particular the aquatic, water

lettuce, (Pistia stratiotes L.). vay (1958b) noted that this species,
previously abundant in the wnite Nile, nad virtually been eliminated by
water hyacinth in some regions and an ‘antagonism' between the two species

had also been observed (Anon. 1957), ‘xhis may be due to the modification

by He crassipes of its substrate (nishai 1960, Cnadwick 1%1), thus render
ing it less suitable for the continued success of bP. stratiotes; or it
may be tnat water hyacinth is petter suited to the original nabitat than
water lettuce; or both factors may be operating. Whatever the case, it

only serves to underline the necessity of obtaining accurate experimental

date of the ecological preferences of », crassipes and some of tne associ-
ated species such as ?, stratiotes, Indeed, at a recent Symposium on Ee

crassipes (Anon. 195/) it was noted that little is known of either the
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H or mineralisation limita of the substrate of the species and it
we aommended that resulta for such river basine as the Nile should bs

mean number cf plants harves’

mean dry-weight per plant at each trea
formed form. It was found necessary to

analyses of variance,

It will be seen from the iable that an increase in nitrogen concen-

tration increased both the number of plants and total dry-weight produced

by each species but did not cause a similar increase in dry-weight per

plant. It will also be seen that the pn optima of the two species were

disimilar, being pH 7.0 for kichhornia crassipes and pH 4.0 for Pistis

stratiotes. In the former species at the two highest nitrogen levels,

more plants were produced (although not significantly so), the total
dry-weight was greater and individual plants weighed more at the
optimm pH level. In P. stratiotes at these two nitrogen levels, how

ever, although the species resembled E, crassipes in producing more plants

and a greater dry-weight of plant material at the optimum pH level,

individual plants weighed least at this level.
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Table 1. The effect of pH and nitrogen level on Eichhornia orassipes
and Pistia stratiotes as measured by i) mean number of plants harvested

(as / ); ii) mean total dry-weight (log decigrams); iii) mean dry-

weight per plant (log centigrams).

Nitrogen level (ppm)

1 5
4 ohh 1.573
401411 1.1983
1.791 1.8093

1.470 1.549
10142 1.1392
4.8204. 1.5312

1.573 1.720
41.1857 1.53903
10797 1.9255E

i
c
h
h
o
r
n
i
a

o
r
a
s
s
i
p
e
s

2.738 3107
0.9226 0.9613
1.0627 0.9813

2.110 24K
0.5127 0.8477
0.8692 4.0560

2.284, 2ohd-4
0.8082 0.8330
1.0939 1.0608

8
8
3
‘
z

1.8.4. (P = 0.05) i)
4i)

iii)

DISCUSSION

From these results emerge not only data on the response of kichhornia

orassipes and Pistia stratiotes to variations in pii and nitrogen concentra-

tion of the substrate; there is also an indication of some of the reasons

for the success of K, crassipes, relative to b, stratiotes, in the

Sudanese Nile.

In most stretches of the white Nile, where Kk, crassipes is most abun-

dant, the pH is usually 7.0 or above, Water hyacinth, ath its higher pH

optimum, seems better suited to growth in this substrate than water

lettuce, Furthermore, in the Bahr el Ghazal, where the pi of the river

water does fall well below 7.0, the water hyacinth is notably less prolific

than in the white Nile itself. 



Other studies (Parija 193)) have also shown that E, grassipes has a pH

optimum near neutral, Parija (1934) found that growth~of the. species,

measured by immersion of the plant material and recording displacement, was

over three-times as great in a solution of pH 7.0 - 7.5 as in a solution of

pi &.0 = 5.0, idnshall and searth (1952) record an adverse effect of high

concentrations of hydrogen ions on the root cells of water hyacinth.

fhe present studies have also indicated a considerable difference in

the behaviour of kichhornia crassipes and Pistia stratiotes when growing

under their respective optimum conditions, HE. crassipes responds by

producing both more and larger plants under such conditions. P, stratiotes

also produces a greater weight of plant material under optimum conditions

but this is achieved by producing a large number of smailer plants, This

difference in reaction can be interpreted in two ways. Hither this is a

general response on the part of P. stratiotes which would occurr under natural

sonditions or, as is more likely, it is an indication that conditions of

“orowding", as experienced in the pot, have a severer effect on individual

plant size in P, stratiotes than in s. crassipes. If this is sc it would

suggest that P, stratiotes is more sensitive to interference effects than

EB, crassipes, It is interesting in this connection that Parija (1934)

states, "when Pistia is allowed to grow separately it spreads more quickly

than water-hyacinth; but in nature water-hyacinth kills the Pistia by its

luxuriant vegetable growth", In terms of the results presented above these

two observations are not so conflicting as, at first, they may appear.

Apparently P, stratiotes spreads quickly, often by the production of many

small plants but these are neither large anough or vigorous enough to

compete successfully with the plants produced by Ke crassipes.
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4g BIOLOGY OF CIRSIUM ARVENSE (L.) SCOP.

G.R. Sagar and H.M. Rawson

Department of Agricultural Botany, University College of North Wales, Bangor

oe Some aspects of the biology of Cirsium arvense (creeping

thistle) are reviewed. Regeneration of the subterranean system and

the annual growth cycle are described.

INTRODUCTION

Perennial plants provide the most intractable of weeds doth to cultural

and chemical control. The ability of many to regenerate from fragments

makes them tolerant of, or even dependant upon cultivation; their response

to herbicides is highly erratic. A knowledge of the biology of a weed is

often a necessary preliminary to success in its control and it is therefore

surprising to find that extremely little attention has been paid to the

biology of creeping thistle by British workers. 4n outstanding contribution

to our knowledge of this species has been made by Professor Bakker (1960)

as a result of studies in the newly reclaimed polders of the Netherlands but

this work does not appear to be well known in Britain.

Brenchley (1920) discussing the association of weeds and arable soils

states "It occurred on 73% of the fields examined and in 125 of these i.e. 11%

it was the chief and dominant weed holding the worst record of all weeds in

this respect", Such was its record in arable land where perhaps it has

declined since Miss Brenchley's survey. Weeds which show this degree of

success in arable land might reasonably be expected to be less well adapted

to grasslands. JC, arvense appears to be a singular exception for its

success as a weed of grassland needs no emphasis. It is therefore pertinent

to try to understand the quslities of this perennial plant which give it such

potential versatility as a weed.

The seeds and seedlings

There is disagreement on the importance of seed in establishing stands of

C. arvense, The initial invasion of the Zuider Zee by the weed appears to

have been exclusively by seed (Bakker 1960) and seedlings are easy to raise.

Despite these observations there is a general belief that the establishment

of an infestation by seed invasion is rare (Salisbury 1961). Sterile
capitula are frequently observed, perhaps in part because the plants are either

functionally male or female and whole isolated clones derived from one seed

will be unable to set seed. Examination of thistle down in transit leads to

the belief that the species is entirely sterile, because the pappus normally

leaves the achene in the capitulum and blows away by itself. Viable seed is,

however, commonly produced althoush there is evidence that suggests that the

distance over which the seed is spread by wind is restricted because of the

characteristic loss of the pappus.

Bakker (1960) reviewed some of the literature on the dormancy

characteristics of the seed and found it contradictory. Niethammer (1943) -and

Buchli (1936) claimed that the seed of C, arvense had a dormancy period

whereas Hayden (1934) and Kolk (1947) reported either no dormancy or very little.
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Bakker himself found that between 7 and 20% of the seed was capable of germin-

ating immediately after harvest but that three to six months of storage were

necessary before all the viable seed was capable of immediate germination.

Similar disagreement is found when the viability and longevity of the seed is

considered. Hayden (1943) recorded a range of viability between 10 and 95%

for different samples and Bakker (1960) reported maximum viabilities just

below 50% Under air dry conditions and in the top centimetre of soil, seed

had lost its viability within 30 months (Bakker 1960). Bruns and Rasmussen
(1953 and 1957) showed that seed stored under running water remained viable for

22 months but not for 54. Bakker's resultsunder similar conditions showed

tyat viability was fully maintained for at least 30 months as it was when the

seed was stored 40 cm deep in soil. It is perhaps strange that Toole and

Brown (1946) found 5% viability after 21 years of storage for the evidence of

Chippindale and Milton (1934) would suggest that viability is not retained for

very long under grassland conditions when the seed is buried.

Under the condition of Bakker's experiment those seeds which germinated

in the autum of the year of their production produced seedlings which failed

to survive the following winter; but the majority of the seeds which were

initially dormant germinated in the following April and May and produced an

organ of vegetative reproduction before the onset of winter. Seeds are

therefore probably a significant means of local multiplication; but the species

would seem to rely on a means of transportation other than wind for long

distance dispersal.

Vegetative development and reproduction

Bakker (1960) described the development of the seedling plant and showed

that under favourable conditions horizontal roots and aerial shoots grew out

from the primary root within six to eight weeks of germination. Thus

seedling thistles could readily be expected to produce a yotentially perennial

system within the life of a spring sown annual crop as well as in a more

permanent agricultural system.

The underground system of C, arvense is complex, Three types of organs

are readily distinguished:

(a) roots - root-like structures 1-3 mm diam. with typical endarch
vascular arrangement.

(bv) roots - non-typical thickened structures 0.5-- 1.5 cm diam. which on

morphological and anatomical evidence could not be identified as

roots or shoots and whose origin was subsequently confirmed only

by following their production and development.

(c) subterranean shoots bearing stem apices at or below ground level and

readily identified by the possession of scale leaves and typical

stem anatomy.

Samples of organs (b) and (c) were taken from a field at Aber, N. Wales

in November 1962. No apices were present on the thickened roots at this
time - each piece terminating in a rotting zone. The regeneration potential

of the thickened roots and of the subterranean shoots was studied in the
laboratory, the most successful regeneration being obtained by placing units

of five to six cm length in petri-dishes lined both above and below by filter
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paper. Very little regeneration occured from the November sample. The

experiment was repeated in December and a variety of chemical treatments

were applied. Table 1 records the results of this experiment.

Table 1

Total number of shoots produced per

 

Test Days after ‘planting'

Material 9 11 17 25
 

Stem (c) 0 0 1 1

Root (b) 1 1 2

GA10-°M Stem (c)

Root (b)

GA10M Stem (c)

Root (bd)

Sucrose 1% Stem (c)

Root (b)

Stem (c)

Root (b)
 

All the applied chemicals stimlated the growth d shoots from the
fragments. New shoots arose from shoot fragments in the axils of the scale

leaves, but on the swollen roots, there was no apparent order or arrangement

of the adventitious shoots. The speed with which some of the buds appeared
(within 5 days) suggests that they had been initiated before the segments
were taken from the field and that laboratory conditions had simply hastened

their growth. .

It is not without agronomic significance that Prentiss (1889) found that
five out of 36 fragments of roots 0.3-0.6 cm in diameter and 0.6 cm long

produced aerial shoots and that all 24 segments of similar roots but 2.5 cm
long produced shoots. Hodgson (1964) recorded ecotypic differences in the

rate at which root segments of C, arvense produced emerged shoots.

In the present study, C. arvense was grown from seed and from
regenerating fragments, ana an attempt made to follow the development of the
subterranean system in situ. Two methods were used. In the first,
seedlings and regenerating root fragments were transplanted into glass

sided boxes from which light was normally excluded and the development of the

subterranean systems against the glass was observed. The second method
consisted of growing seedlings or regenerating fraghents in water culture.

992 



Using the first of these techniques, it was clear that the development of the

seedling was similar to that described by Bakker (1960); within ten weeks

the seedlings had, in most cases, produced a deep tap root with many short

laterals. The first adventitious shoot buds arose from the main root

ca. 8 cm below the soil surface and subsequently the thickened roots were
produced.

Fig. 1 shows the development from a 20 cm long root segment sampled
from the field in December and grown for 12 weeks in John Innes no, 1

compost. Two new shoots arose from the root segment and these produced

aerial shoots and new roots. These roots which were initially of type (a)

showed positive geotropism to varying degrees, but grew generally downward,

A photograph cf the subterranean system produced by a segment of swollen root
12 weeks after the segment was planted in the soil. Note the new shoots

which arose on the roots and the thickening of those parts of the root which
produced the shoots.

After seven weeks, shoots began to form along certain regions of some
of these secondary roots. The depth at which this vegetative reproduction

tock place was variable, but whenever it occurred the whole character of the
root changed. Close inspection of Fig. +. shows that the roots leaving the
new shoot are thin, but from the point where the first new shoot arose, the
root is obviously thickened, and along this thickened region, further re-
generation occurred.

The glass sided boxes had their limitations since many of the roots did
not grow against the glass face. Accordingly ten week old seedlings of

thistle were transferred to glass containers filled with tap water.
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4 consequence of the transfer was the loss of all root tips and new laterals

were developed at intervals along the length of the main root. In the outer

angle of a number of these new lateral roots a shoot arose (Fig. 2). New
shoots did not form in any other morphological position on the main root.

This pattern of distribution of adventitious shoots was not found on roots

growing from regenerating fragments. The restriction of shoots to the

axils of roots is reminiscent of the behaviour of the potato reported by

Booth (1963) where stolons were produced only after a root had appeared on
the stem,

2 Shoot production root systen

The seedling was transferred to water culture and following the death

of root apices new roots arose followed by shoots (arrowed) in their obtuse
angles.

The development of Cirsium arvense growth

The record of the growth cycle which follows is based on a series of
excavations made during 1962 and 1963 on a population of arvense

established in an undisturbed open commmity at Treborth, Bangor, N. Wales.

After germination a pair of cotyledons are produced on an axis about one
cm above the soil surface and the primary root grows vertically downward. 



Some weeks later, adventitious buds arise on the main root and these shootsgrow to the surface from depths in the soil between one and 60 cm. In the
Sale season, some parts of some of the roots become thickened and from these
regions arise new shoots which grow to the surface and after a period of
apparent dependence upon the parent, they become self supporting. ‘The
thickening of the roots is due to the production of a quantity of storage
parenchyma within the stele, and by the end of the season, they may be up
to 1.5 cm in diameter. In late summer, flowering occurs, and the products
of assimilation pass downwards into the parenchyma tissues of the undergroundroots (See Fig 3).
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The changes from April to October in the level of reserve carbohydratesin the subterranean organs of C nse (from Bakker, 1960 by permission ofBlackwell Scientific Publications Ltd.)

Following this, some of the organs below ground rot and disappear,This loss of material results in the complete independence of progeny whichtogether had constituted an interlinked unit. Accordingly, the thistleexamined in autumn and early winter is represented by those organs which areresistant to breakdown in the soil, these being the swollen roots, together
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New aerial shoot arises from ‘tap‘+. Seedling; 2. Tap root produced; 3.  t

Foot; 4. + horizontal roots produced from both the old tap root and from
the stem of the new shoot; 5. New shoots arise from the horizontal *Poots;
6 The overwintering condition of plant 5, no aerial parts. Note the decay
of old roots and shoots; 7. Spring regrowth from situation 6; 8. Late
‘Summer condition of stage 7 (the new horizontal roots have been omitted
“fr clarity) 



with a small number of stems, which have arisen from them. In spring the

shoots produced by the storage roots in the previous autum grow to the

surface of the soil and establish the new aerial system. New adventitious

roots then arise from these stems and parts of these swell and form

perennating organs for the following year. The storage roots appear to

persist for a little over 12 months, and having produced a flush of new

shoots, they disappear.’ Fig. 4 illustrates this growth cycle diagramatically.

DISCUSSION

like the majority of perennial plants with ramifying subterranean systems,

the cOntrol of Cirsium arvense, both by cultural and chemical means, has been

unreliable. Regeneration is possible from fraguents both of underground stem

tissue and from the 'swollen' roots. In consequence, a ploughing or other

cultivation treatment which results in the break up of the subterranean system

is likely to be followed by regeneration. Pavlychenko et al (1940) record
rooting to a depth of 2.5 m and Salisbury (1961) quotes a maximum rooting
depth of almost 5.5 m. Although the regenerative organs may not reach these

depths it is clear that they do frequently lie below the deoth of cultivation.

This feature allied to the extent of radial spread - figures of 6 to 12 m are

quoted by Salisbury (1961) - helps to make the plant a classic perennial weed.

It mst be rememvered that most of the subterranean system is root and how

far the hypotheses which have been developed to account for the translocation

of herbicides in rhizomatous systems may be extrapolated to a system which is

root is perhaps an open question.

Both in cultural and chemical control, there is strong evidence (Woodford

and Evans 1963) that the plant is most vulnerable at or just before the buds

of the capitula become coloured. This is difficult to interpret, for it

seems a general rule that translocated growth substances applied to the upper

leaves of a plant at flowering, move predominantly towards the flowers.

Bakker (1960) has shown that the storage reserves of the thistle are minimal

between the beginning of May and the middle of July; but subsequently the

underground carbohydrate stores increase extremely rapidly (Fig. 3). Since

C,

arvense flowers during July, August and September the inference is that

flowering and the accumulation of reserves may be synchronous, although Arny

(1932) showed that the time of minimum carbohydrate reserves actually co-incided

with flowering. Nevertheless it may be argued that whereas cultural control

measures might be expected to be most successful when food reserves are

minimal (e.g. the time of bud colouring), this is not necessarily the time

for optimal downward translocation of a herbicide, Herbicides used at the

wrong time on a perennial weed may well have an effect like a scythe, stimlat-

ing rather than weakening regeneration. Post-flowering application may prove

guccessful. These questions now need answering - for the life cycle of this

plent as now exposed would seem to possess critical Achilles heels. In

particular (and in marked contrast with bracken) the perennating organs are

relatively short lived and if herbicide application can be accurately

timed to coincide with the mass downward flow of assimilates - good control

may well be possible.
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CHONDRILLA JUNCEA L. (SKELETON WEED) IN AUSTRALIA

R. M. Moore
Division of Plant Industry, C.S.I.R.0., Canberra

Summary The distributions of Chondrilla juncea in
Europe and Australia are described. Aspects of its
biology are discussed with particular reference to the
capacity of roots to regenerate after cutting. Refer-
ence is made to experiments in which the short term
inhibition of growth by herbicides of the chlorinated
phenoxyacetic acid type has been used to alleviate the
effects of the weed in cereal crops. A field experi-
ment is described comparing a grass and a clover in
reducing Chondrilla numbers.

INTRODUCTION

Chondrilla juncea L., a composite, was introduced accident-
ly into Australia 914 at Marrar on the Southwestern Slopes
of New South Wales. By 1930 it was a serious threat to wheat
growing in the southern and central wheat growing areas of that
state.

The first records of Chondrilla in Victoria and South
Australia were in 1946, and since then it has been found in all
mainland States, the latest record being from Western Australia
where a small patch was found south of Geraldton in 1963.

Assuming that the Australian population has arisen from a
single introduction, then the plant has spread 800 miles in the
forty years to 1954, and an equal distance in the last ten. The
weed is now well established on all but the heaviest textured
clay soils of the wheat growing areas of New South Wales, Vic-
toria and South Australia.

DISTRIBUTION

In Australia Chondrilla is found on soils ranging from pH
4.5 to 8.0, but in Europe it appears to be confined largely to
those with calcareous parent materials. The greatest densities
in Australia are found on light textured soils.

Chondrilla appears to be adapted to a wide range of climates
but optimally to semi-arid and Mediterranean types. In Australia
it occurs in localities with annual rainfalls from nine to sixty
inches. McVean (1964) found that the limits of distribution in
south-eastern Australia are within the isotherm for a mean mini-
mum of 40°F from April to July. This is seemingly in agreement
with the findings of Ballard tigs6) and Cuthbertson (1963) that
Chondrilla requires a period at low tempefatures for flower in-
duction. There is also a low temperature-long day interaction
which as yet has not been fully resolved.
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The centre of distribution of Chondrilla juncea in Europe
appears to be the Balkans, but it has been collected as far
north as the Netherlands. The latitudinal spread in Europe is
between 25 and 53°N and in Australia from 27 to 3709S.

VARIABILITY

Russian workers have described Chondrilla juncea as an
obligate apomict and McVean (1964) has confirmed that Australian
plants will set viable seed even in the absence of the stimulus
of pollination. Morphological variability within the Australian
population is slight, and seemingly the present distribution is
from a single introduction.

Plants grown in Australia from seed collected in Europe and
in the United States show a considerable degree of morphological
variability. Differences in seedling establishment and growth
rate have been found between material of local and Cyprus proven~
ance suggesting that there are also physiological differences
among populations. Both morphological and physiological varia-
bility of Australian and European plants are being studied under
controlled conditions at Canberra.

GERMINATION AND ESTABLISHMENT

Chondrilla juncea has a fluted non-endospermous seed attached
to a pappus. Cuthbertson (1963) and Ballard t 1964) found that
morphologically mature seeds have no dormancy and germinate
rapidly at temperatures from 10 to 37°C. Storage tests indicate
that viability may be lost within three to four years.

MeVean (1964) found that the maximum depth from which seed-
lings could emerge in a medium textured soil was one inch, and
Cuthbertson (1963) obtained no emergence below three-quarters of
an inch in heavy textured clays.

The radicle extends rapidly and in cultivated soils may
penetrate to three or four inches while the seedling is still in
the cotyledon stage, In a study of the mineral requirements of
seediings, McVean found that the growth rate and establishment
were poor on Mallee dune sands. There was, however, a marked
response to phosphorus suggesting that the heavy infestation in
the Mallee may be due in part to the use of superphosphate in
wheat growing.

GROWTH CYCLE

Chondrilla commences growth in early autumn by forming a
rosette of leaves on the soil surface. The leaves increase in
size and number during the winter and early spring and a single
flower stalk is produced in early October at latitude 35°S,
The almost leafless flower stalks branch in early summer and
flowering begins in December continuing throughout the summer.
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As seeds mature the basal rosette of leaves senesces, but flower
stalks remain green until autumn. New rosettes are formed in
response to cultivation at any time of the year.

The plant is well adapted to wheat-fallow-wheat farming and
plant densities are greatest on cultivated land, road sides and

other places subject to repeated disturbance. Once established
Chondrilla has early access to nitrogen mineralised in the soil
during late summer and early autumn. The significance of com-
petition between Chondrilla and wheat seedlings for nitrogen
and its effects on wheat yields have been indicated by Greenham
(1943) and Myers et al (1958).

Continual cultivation of fields containing patches of
Chondrilla will result eventually in a complete infestation.
In Australia paddocks may have 7 rosettes per ft.o distributed
more or less regularly over 2-300 acres.

In countries in which it is native Chondrilla is not re-
garded as a weed of any significance. According to McVean the
plant is generally a ruderal in Europe and only in Greece did
he find it in crop stubbles.

In European floras Chondrilla juncea is described as bi-
ennial. In Australia it is deep rooted and there seems little
doubt of its perenniality under conditions of disturbance.
However, little is known of its biology in the absence of any
form of disturbance.

ROOT SYSTEM

The root system is generally a simple tap root, but in

Mallee sand it may also form horizontal roots. Excavated roots
cut th eet below the soil surface have produced stems which
have grown through to the surface after replacement of the soil.
The capacity of Chondrilla roots to generate stem buds and ways
in which bud formation may be inhibited are under study at Can-
berra. Preliminary experiments of Kefford (1964) showed that
36 days from germination excised roots averaging 18cm in length
regenerated and produced an average of 5.8 buds per root after
21 days at 259°C in darkmess. Under the same conditions 17 day
old rootlets averaging 16cm in length failed to produce stem
buds when excised. Distance from the root apex had no effect
on the regeneration of 4cm sections excised from 50 day old
roots. All sections regenerated and produced approximately 3
buds per section. Root segments as small as 2cm produced 3
buds. Buds were.always formed at the end away from the root
apex.

It has been found that bud formation is inhibited by in-
creasing the auxin status. The most effective chemical used
has been 24-D which at a concentration of -10-5M completely
prevented bud formation on 4cm root sections.
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CHEMICAL CONTROL

Several phenoxyacetic acid compounds applied at a number
of concentrations and growth stages were without permanent
effects on densities of Chondrilla populations more than six
months old.

Time of spraying had a small but significant effect only
in the year following treatment. Spraying at or just before
flower stem initiation reduced densities for longer periods than
treatment with similar compounds at any other stage of growth.
The effects of chemical treatments on densities seldom persisted
for more than twelve months.

The effects on yields of spraying cereal crops in spring
have been variable. Sometimes yields of sprayed have been
greater than unsprayed plots but on other occasions the effects
of spraying have been most evident in crops sown the following
year. These latter results have been attributed to reductions
in the numbers of Chondrilla rosettes among wheat seedlings in
autumn as consequences of sprays in the preceding springs.
Myers et al (1958) similarly reduced weed numbers in newly
established wheat and obtained increases in grain yields by
spraying Chondrilla in the fallow several weeks before sowing.

Dosages of phenoxyacetic acid compounds as low as 202/ac
a.e. applied in spring at flower stalk emergence have prevented
interference to harvesting by the tough latex-bearing flower
stems of Chondrilla.

Parsons (1963) found that there was no regeneration of
Chondrilla three years after treatment with 241b/ac TBA. At
121b/ac there was a 6% regeneration.

CONTROL BY COMPETITION

Because of its growth habit Chondrilla is vulnerable to
shading by cool season annuals and this probably accounts for
its occurrence on frequently cropped and other habitats low in
soil nitrogen. Cool season legumes seemingly offered possi-
pilities for altering such favourable environments because of
their independence of nitrogen already in the soil. Field
experiments have shown that Trifolium subterraneum L. in some
localities is an effective competitor with Chondrilla.

In an experiment at Cowra, New South Wales, changes in
Chondrilla populations oversown with a grass and a clover
singly and in combination were followed by counting numbers of
rosettes on each plot in the spring when rosette densities are
at a maximum. A few of the data are shown in Table 1. 



Table 1.

Effects on 8 and clover euel and in combination on
ens es 0 ondrilla juncea L. Means of 5 replicates

 

Rosette densities % of unsown
Treatments After 1 yr - 2yr 3 yr

 

Lolium rigidum 111 94 84
Trifolium subterraneum 78 36 39
Lolium and Trifolium 85 47 49

 

Unsowmn No/lk> 7.6 8.5 7.6
 

Trifolium was the more effective competitor and in four
years reduced the dry weight of aboveground parts of Chondrilla
by 80% relative to the unsom control. The corresponding re-
ductions by Lolium and Lolium-Trifolium were 3 and 43%
respectively.

The final outcome of repeated clover-cultivation—wheat
cycles could not be shown experimentally but there is evidence
from farms using the ley system that Chondrilla is eradicated
after two or three cycles.

More detailed experimental analyses of Trifolium—Chondrilla
competition are in progress at C.S.I.R.O. in Canberra.

CONCLUSION

An effective way of reducing the effects of Chondrilla in
cereal farming is by oversowing with cool season legumes such as
Trifolium subterraneum. In environments to which it is suited
clover reduces.Chondrilla numbers and increases levels of nit-
rogen available to succeeding crops. In the Cowra experiment
quoted the levels of nitrate-nitrogen in the top four inches of
soil averaged 22 ppm on the unsown controls and 48 ppm on plots
with clover. Increasing soil nitrogen modifies one, and perhaps
the most important,factor in competition between Chondrilla and
cereals.

The growth of legumes presently available in Australia is
too poor to provide effective competition against Chondrilla in
many of the places in which it is a weed problem. There is
still a need for non-residual chemicals particularly for new
outbreak areas such as in Western Australia. The failure of
phenoxyacetic acid compounds to translocate sufficiently to
prevent regeneration from roots has initiated a new approach by
C.S.I.R.0. at Canberra where the processes of bud formation are
being studied with a view to their control by otherwise non
toxic chemicals.
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A_ COMPETITION STUDY

G.W. Selleck?
Monsanto Europe S.A., Brussels, Belgium

Summary A 7-year ecological study of natu
ations of Cardaria pubescens, C.chalapersi
knapweed (Centaurea repens) was conducted
ditions of irrigation ard dry land farming
Saskatchewan. Density ard area measurements
pared annually in competition with grasses,
shrubs in several environments. The Cardar
adapted to moist situations but were not to
arid environments. C.pubescens was better a
vive drought than C.chalapensis. Centaurea
most vigorous in semi-arid as opposed to
ments. Shrubs were the most effective n
of the weeds. Alfalfa, bromegrass, and cr
were also effective. Control by cultural
means is shown to be feasible.
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‘(Agropyron smithii) on flood plains, and at Glen Kerr was inter-
spersed with the shrubs Artemisia cana, Sarcobatus vermiculatus
and the half-shrub, Atriplex nuttallii. :

The same species of grass were present at Leader, but the
shrubs were predominantly Rosa spp. and Symphoricarpos occiden-
talis. Occasionally natural precipitation was augmented by flood-
ing (about once in 10 years), when the South Saskatchewan River
overflowed its banks. The mean annual precipitation was approxi-
mately 13 in. at Glen Kerr and 12 in. at Leader since 1925.
During 1951-1956, better-than-average moisture conditions pre-
vailed. During the last 3 years of the study, however, precipi-
tation was 15% below average.

Fifteen study sites were established, at the locations
der and Glen Kerr, in various habitats representing irriga-

and dry land farming. A description of the sites is presented
ble 1. Posts spaced at 5 m intervals provided the basis for

system of plots, each plot being 5 m square.

Table 1

of Russian knapweed and Cardaria spp.in
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til quadrats we
site was dominate
cantly in density also.

At Glen Kerr, knapweed densities decreased on irrigated
lands and increased on those not irrigated. Irn irrigated native
grassland, krapweed decreased in density by 37% in competition
with western wheatgrass and bromegrass, ard 27% in competition
with bromegrass (Table 3). Arnual mowing further decreased
weed density, for a maximum of 53%. Mowing had a similar
upon hoary cress. Under dryland farming at Glen Kerr, the density
of knapweed increased 15% at one location but decreased 18% at

another, the latter being densely populated by the shrub skurk
bush (Rhus trilobata).

The stand of hoary cress at Glen Kerr was initially sparser
in mowed plots,. compared with unmowed plots and the relationship
was maintained throughout the study. The stunted and spindly
nature of surviving cress plants in mowed plots reflected intense
competition from the alfalfa (sown in 1956). However, an increase
in density of hoary cress and bromegrass occurred in 1959 follow-
ing extensive “winter-killing" of alfalfa during the winter of
1958-1959, .

Established stands of lens-podded hoary cress were eradi-
cated on sandy-loam soil after 6 years of alternate summer-fallow
and cropping, and also competition from a mixture of alfalfa and *
bromegrass. Patches of the weed survived only in moist depressiors.
In these depressions, three applications annually of the butyl
ester of 2,4-D at a rate of 2 lb/ac for 3 years (in competition
with perennial grasses) killed established plants. The first
treatment was made at the early blossom stage and subsequent
applications when regrowth was 2 to 3 in. tall. In some cases,
treatments were not required after the second year.
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Table 3.

average number of shoots of Cardaria spp. ard Centaurea repens
me during 1952-1959

 

year % chge

1952 1953 1954 1955 Z 1952-59
 

25 25 19 v7 7 30
24 453B 0 45

25 103 37 50 6 J 96
45 77 76 45
"6

24
- m

13 59 i 15 ) 100

13 8 1g 12 50"

23 41 42 14*
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DISCUSSION

The seed of Russian knapweed had an initial dormancy period
which was broken by alternating temperatures.

That globe- and lens-podded hoary cresses are well adapted
to moist situations is indicated by their prevalence in this
environment ard their capacity for vegetative reproduction un
irrigation. Under these conditions, the competition provide
hoary cress was a serious hazard to crop production.

ed infestations increased in area u ba Le
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Although knapwe
gation, this species decreased in density and was gener
hardy in a moist environment. This can be attributed to
competition from perennial grasses.

Prolonged dry conditions resulted in reduced vigour,
creased densities, inflorescence inhibition, supp 4
and recession of the infested area of the hoary cr

trends were particularly marked during the last th
the study when precipitation was 15% below average
The rate of spread of knapweed was reduced also
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ditions, presumably because the more extensive ro
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soil moisture.

Hoary cress can be eradicated by cultural means un
land farming conditions, especially in years of lower-
average precipitation.

Where moisture is plentiful, however, hoary
tinue to spread vegetatively. Alfalfa is a more
titor than perennial grasses where moisture is a
cress can be virtually eradicated and knapweed
cantly reduced under irrigation in a dense stand
is mowed 2 or times annually for a period of 5
killing of fa which sometimes occurs in west
would extend the time required for eradication.

Preliminary studies indicated that repeated,
eations of 2,4-D at a rate of 2 lb/ac for 2 or 3
petition with perennial grasses) kills establishe
method was effective also in controlling the "per
nial", leafy spurge (Euphorbia esula) (Selleck,
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Research Summary

HEMIPARASITIC WEEDS

Robin N. Govier and John L. Harper

Department of Agricultural Botany, University College of North Wales, Bangor

Summary Data are presented to show the effect of a host plant on the

vigour of the hemiparasite Odontites verna. Results are given of

anieracloEeepie and quantitative experiments, showing the passage of

assimilated !4C-containing compounds from a host to QO, verna.

INTRODUCTION

Hemiparasites are plants which have functional photosynthetic tissues

but which form root contacts or haustoria with other, autotrophic, plants.

By far the largest group of hemiparasitic species are those contained

within the sub-family Rhinanthoideae of the family Scrophulariaceae. These

species form an interesting series exhibiting increasing dependence upon.a

host plant and increasing specificity for host species; the pattern of

increasing parasitic specialisation can be extended to include the non-

photosynthetic, totally parasitic, species of the Orobanchaceae.

The most serious hemiparasitic weeds in the world are species of Striga

(Witchweed) found in crops of maize and sorghum in Africa and the Southern

United States. Some of the British species can be regarded as serious weeds,

especially Orobanche minor (Lesser Broomirape), a weed of clover crops and

clover in temporary leys, and Rhinanthus spp. (Yellow Rattle) which can become

a serious weed of damp meadows and pastures. Other hemiparasites occurring

as grassland weeds are Buphrasia spp. (Ryebright), Mel um _arvense

(Field Cow-wheat)and Parentucellia viscosa (Yellow ees.

This report deal with the species Odontites verna (Red Bartsia) which

occurs as a weed of both grassland and arable crops. 0, verna is the least

specialised parasite in the Rhinanthoideae, forming root connections with a

very wide range of species. Moreover, this hemiparasite will complete its

life cycle in the complete absence of a host plant, though it is then very

much less vigorous.

The effect of a host plant on the growth and development of Odontites verna

Plants of Odontites verng were grown in the presence of a host (Perennial

Ryegrass) and these were compared with plants grown under similar conditions

in the absence of a host.

The plants were grown in John Innes no. 1 compost in flats 42 cm X 31 cm

X 9 om which were arranged as in Fig. 1 in a heated greenhouse.
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black polythene
shield

perforated black
polythene cover

hemipara site

Figure 1

Diagram of the "Slope-box” system

Seedlings of Odontites verna were collected from the field and transplanted

into the boxes through holes out in black polythene sheeting. In order to

eliminate any above-ground interference between the two species, a vertical
black polythene shield was erected to separate the above-ground parts of host

and parasite. This "slope-box" system is designed to ensure maximal contact
between the roots of the two species.

Eighteen boxes were set up in a randomized block design, and the seeds

of perennial ryegrass were sown in nine of these on December 7th, 1962.
These seeds were sown in a single row along the uppermost side of the box.

No host was sown in the remaining nine bores. Nine seedlings of Qdontites
verng were transplanted into each box on May 24th, 1963.

The Qdontites plants were harvested on September, 2nd, 1963. _ The perennial
ryegrass plants were 'managed' by a cutting regime, being cut to one inch

whenever they reached six inches in height.
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The effect of the presence of a host on the growth and development of

Odontites is shown in several parameters of growth (see Table 1).

Table 1

The effect o host t on + wth of Odontites ve:

(Harvested after 15 weeks Means of 81 plants)

 

With Without Fiducial

host host limits

P = 0.05
 

Plant height (cm): 22.18 13.78 2.35

No of flowering branches: 4.67 0.75 1.54

Mean length per fl. branch (cm): 5.12 1,00 0.96

Capsule number per plant: 84.70 17.14 19.39
 

The results given in Table 1 demonstrate the profound increase in vigour

of the Odontites plants when they are able to exploit a host plant. Other
workers have shown similar indications of increased vigour by other hemi-

parasites of the Rhinanthoideae. Heckard (1962) working with the species
Castilleja showed that this hemiparasite grown without a host was reduced in

size and in branching. Wilkins (1963) has shown that establishment of
Euphrasia spp. on a host has the effect of increasing the mean number of
branching nodes per plant and the mean dry weight. Yeo (1963), also working

with Buphrasiaspp.has shown that plants grown without a host have considerably
reduced total stem and branch lengths.

Radioactive tracer studies.

i. sutoradiographic methods.

and "Dea" barley plants as hosts.

Odontites ve: _was grown in pot culture with white clover (Trifolium

repens)

Individual leaves of the clover and single tillers of the barley were

exposed to 14COo, in the light, for 24 hours, using the apparatus and
technique described by Quinlan and Sagar (1962). ‘The pairs of plants were
then harvested, freeze-dried, mounted and exposed to X-ray plates.

Figure 2 is an example of the resulting autoradiographs showing the

presence, in the hemiparasite, of carbon-containing compounds from a clover
host plant. Similar '4C transfer to the hemiparasite occurred from barley as
a host. 



No transfer occurred when hemiparasite and host, although growing together,had failed to form haustorial union.

Zoch (1889), Ewart (1895), Kostytschew (1923) and Heinricher (1924),e1r.y workers on the mutrition of the heniparasites, maintained that thehecivarasites obtain only water and mineral nutrients from a host plant.Tus application of 14¢ as a tracer has shown that the hemivarasite doesreceive assimilated carbon-containing compounds from a host plant.

Photographs of (a), a plant of Odontites vera parasitising a plant ofwhite clover. The arrow indicated the leaf of the clover fed with '4c00, and(>) the autoradiograph of the Plants shown in (a), An image on the auto=radiograph indicates the presence of 14¢ in that part of the system.

Rogers and Nelson (1962), using similar radioactive tracer techniqueshave shown the passage of carbon-containing compounds from maize (Zea nave)hosts to mature plants of the hemiparasite Striga asiatica

Striza (the least and the most
Teceive assimilates from aane
ature of this group ofparasites, 



ii. Quantitative methods.

Waite clover plants parasitised by individual plants of Odontites verng
were grown in pot culture as in the previous experiment.

All the above-ground varts of the clover host were enclosed in a
polythene bag which was sealed onto a glass COQo feeding chamber. The clover
plants were then exposed to !4CO2, in the light, for 24 hours. The pairs
of plants were then harvested, the Odontites plants were divided into shoot
and root fractions, and then host and hemiparasite were dried for 48 hours at
60°C, The dried material of the host and the shoot and root fractions of the
heniparasite were then ground to a powder,

The activity of samples of these powders was then determined using an
end-window Geiger-Fuller tube. The samples were weighed and tke radioactivity
present was expressed as count / min per mg of oven dry weight and as count
min per plant.

As a control, to detect any escape of M4005 from the feeding chambers,
pots containing host and hemiparasite were placed alongside those being
treated.

The counts obtained are shown in Table 2.

Table 2

Radioactivity detected in Odontites and host plents after

exposure of the host plants tc radioactive carbon dioxide

 

Count/min per ng’ 14C per mg

Odenti of parasite as %
Glover a of total present

Whole plant Shoot Root per mg
 

Host exposed: «139,34 3.29 4.31 2.91
Control: 0.04 0,06 0.26 7
 

Count/min per plant* 14> in the
(<107°) parasite as a

% of total in
Clover Odontites systen
 

Host exposed’: 372.2 12.3 3.19
 

+ after subtraction of background count.

* activity of "400, applied = 50 pe.
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The values given in Table 2 give some indication of the amoumt of
assimilated carbon passing from a clover host to the hemiperasite within the

relatively short period of 24 hours. In their work on Striga Rogers and
Nelson (1962) have shown '4c transfer from host to parasite of 1.82 per cent
after 48 hours and 12.7 per cent after 72 hours.

These experiments have shown that, contrary to previous theories, the
hemiparasites make demands on a host not only for a supply of water and

mineral mitrients but also for organic substances. Hemiparasites occuring

as weeds of crop plants must therefore be regarded as much more serious than

thay have been up to the present.

Acinowledgenent,

The work embodied in this preliminary report is being carried out during
the tensure of an Agricultural Research Council Studentship.
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THE INCIDENCE AND SIGNIFICANCE OF INJURIOUS WEED
SEEDS IN CROP SEED

D. B. MacKay
Official Seed Testing Station, Cambridge

Summary The incidence of seed of the five weeds classified
as injurious under the Seeds Regulations 1961 in samples
tested at the Official Seed Testing Station in 1963/64 is
discussed and compared with figures recorded in previous
surveys. The frequency with which they oceur is influenced
by the ecological and morphological relationships between the
weed and erop species both in the plant and seed stages, and
varies according to the kind and geographical origin of the
crop seed; differences in frequency may result from differ-
ences in the general pattern of agricultural production, fron
seasonal factors, from technical developments in cultural
practices and seed cleaning, and from seed control legis-
lation and the increased use of voluntary certification
schemes,

INTRODUCTION

Factors determining the weed seed population of the soil at the time
a crop is sown include the seed production of weeds in previous crops,
cultural practices, introduction by various natural and agricultural
agencies, and introduction with the crop seed sown (Horne, 1953). Weed
seed sown with the crop is favourably placed in a prepared seed bed, and
escapes the pre-sowing cultivations designed to reduce weed interference.
While its placement in the row by seed drills may intensify interference
by the establishing seedlings of the crop, compared with seeds germin-
ating between the rows, its position reduces the risk of elimination by
subsequent inter-row cultivations, though not by herbicide treatment,

Salisbury (1961) believes that the weed seeds sown with the crop
have been the most important single agency for the introduction of alien
species. But early legislation in the United Kingdom was designed to

prevent the sowing of excessive quantities of weed seeds, rather than to

avoid the introduction of foreign species or the contamination of clean

land by native species. Thus regulations made under the Seeds Act in

1922 prohibited the sale or sowing of seeds containing more than 5% by
weight of the following injurious weeds:

Docks and sorrels Rumex spp.)
Cranesbill Geraniur spp.)
Wild carrot Daucus carota L.)
Yorkshire fog (ezeus lanatus L.)
Soft brome grass Bromus mollis L. et spp.) 

However a declaration of the number of seeds of dodder (Cuseuta spp.)

in a specified weight was required on the sale of clover seed.
Wellington (1960) has eontrasted the success of the latter provision in
virtually eliminating dodder in home=produced red clover seed with the
failure of the former to achieve any reduction in the frequency of occurr-

ence of Rumex spp. in samples of herbage seed.
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In the light of this experience the Committee on Transactions in

Seeds (Anon., 1957) recommended that the purchaser of seed should receive

a declaration of the percentage by weight of all weed seeds present, and

also the number of seeds of any species represented on a revised list of

injurious weeds in a sample of prescribed size; this would orovide an

indication to the grower of potential field contamination per unit area,

and would give warning of the danger of contaminating clean and with

harmful species. The injurious weeds were to be the following:

Wila oat (Avena fatua L. and A, ludovici>-: L.)

Dodder (Cuscuta spp.)
Docks and sorrels Rumex spp)

Black grass Alopecurus myosuroides Huds.)

Couch grass (Agropyron repens (L.) Beauv.)

These recommendations were embodied in new Seeds Regulations (Anon., 1961),

which came into effect for cereal seed on the Ist Aug. 1961, and ror

herbage seed on the ist Aug. 1962.

Surveys of the occurrence of weed seeds in samples of crop seed

tested By the Official Seed Testing Station, Canbridse, such as those of

Broad (£962) ‘ard Gooch (1963), provide valuable information on the

frequency “of individyel teed species and the characteristic populations

associated with crop seed of particular species and geographical origin.

This paper will review the findings of previous surveys ror the five

weeds nardesignated as injurious under seeds legislation, and compare

these with figures from subsequent seasons

WILD %At'S

ince the last war, when sevs-e infestations developed under heavy

cereal cropping, wild oats nave becoue the chief weed problem of cereal

growers; Thurston (1956) has descrived contaminated seed as the commonest

means by which they spread. Between 1953 and 1958 wild oats were reported

in seed crops in every county of England Where crops were inspected under

the Cereal Field Approval Scheme (Hervey Murray, 1958); this excluded

Cumberland and Lancashire, where the acreage was negligible, and Cornwall,

Middlesex, Durham and Westmorland, where no crops were inspected.

The percentage frequency of contaminated samples in various seasons

is given in Table 1a. It is interesting to note the relatively high rate

of occurrence in 1928/29, but there is a reduction after 1930/?* possibly

as a result of the falling cereal acreage of the inter-war years: this is

followed by a rise until 1960/61, no doubt reflecting the intersive cereal

production of the war and post-war years. However the figures for 1963/64

show a reduction in frequency for all three cereals, and this may be at

least partly due to the introduction of the statutory declaration require-

ment in 1961.

Since 1961 it has been possible to make more sensitive comparisons,
on the basis of frequency in larger samples (Table 1b); sufficient data
have not yet accumulated on this basis to draw any firm conclusion on the
relative contributions of the new legislation, cultural and seasonal
factors to these changes.

984 



Table 1

Frequency of occurrence of wild oats in cereal samples

 

(a) Percentage of samples containing at least one seed in 50 ¢

1928/29 1930/31 1934/35 1943/lh 1947/48 1951/52 1960/61 1963/64
Wheat 5 5 2 4 2 2 4 4
Barley 3 13 & 3 4 7 7 5
Oats 5 4 3 3 3 2 4 2

(b) Pereentage of samples containing at least oneseed in 8 oz

1961/62 1962/63 1963/64,
Wheat 2 h 5
Barley 7 8 10
Oats 5 5 6
 

Wild oats are infrequent contaminants of cleaned herbage seed,

although about 1% of all samples of Italian ryegrass and meadow fescue
contain one or more seeds in the 5 g working portion tested for purity.
Contamination is almost entirely confined to seed of English origin.

DODDER

In 1905 the Royal Agricultural Society reported that red clover

samples had been examined containing as much as 6% by weight of dodder
seed, and the Board of Agriculture recommended that purchasers should
insist on a guarantee from their suppliers that seed was absolutely free
from contamination (Anon., 1906). In 1917 legislation was introduced
requiring a declaration of the number of seeds of dodder, based on

official analysis of a 4 oz sample of red clover or lucerne, 2 oz of white
clover or 1 oz of wild white clover. In 1923 the Ministry of Agriculture
reported that dodder, although still prevalent in East Suffolk and North-
ampton, was no longer a serious pest in the southern counties, where a few

years before entire crops were often lost because of it. The improvement

was attributed to the reduction of contaminated seed as a result of the
declaration under the Seeds Act.

Wellington (1960) has deseribed the decline in the proportion of
samples of English red clover found to contain Cuseuta trifolii Bab. from

24% in 1917 to zero in 1936, and has attributed this to the discrimination
of the purchaser. A similar reduction was not achieved in the case of

Chilean seed, which was regularly imported until the last war, but not
subsequently; however this was nearly always contaminated with

C. racemosa Engelm., a species which does not establish in this country.
Since the war samples of seed imported from the U.S.A. have been found to

contain C. campestris Yuncker, another species which is unlikely to esta-

blish ir England.

The only erop seed in which dodder is now encountered with any regu-
larity is lucerne. Under the current Seeds Regulations only the number
of seeds found in the purity test (5 g) has to be declared, but in order

to ebtain @ more accurate assessment of its occurrence, during 1963/64 the
entire sample of 2 oz has been searehed in each case. Seeds of dodder
were found in 4% of the samples. Identification of thespecies proved
impossible, as this cannot be made on the basis of seed characters, and
all the seeds failed either to germinate or to parasitise the hosts
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offered. However no samples of English-grown seed were contaminated,
all affected samples being of French origin. Although fewer samples of
lucerne now contain dodder than in 1920/21, when the frequency was 12%
(Saunders, 1922), failure to eliminate contamination altogether, as in
the case of red clover, is no doubt due to continued reliance on imported
French seed, whereas in the case of red clover sufficient home=produced
seed is normally available.

DOCKS AND SORRELS

Docks are troublesome weeds in a wide range of crops and seils.
The two most important species, Rumex crispus L. and R. obtusifolius L.,
are both susceptible to herbicides in the seedling stage, but established
plants are difficult to eradicate. R. erispus exhibits a high rate of
seed production and germination (Salisbury, 1961). - Madsen (1962) has

_ demonstrated the longevity of seed of this species when buried in soil
for 17 years, and Hitehings (1960) found it able to withstand storage in
a saturated atmosphere which killed nearly all other weed seeds tested.

Sorrels ceeur less widely as agricultural weeds; although RB. aceto-
sella L. is common on the more acid soils, it is almost absent from cal-
Cereous soil and can usually be controlled by liming (Salisbury, 1961).

Although docks and sorrels were classed as injurious weed seeds under
the 1922 Seeds Regulations, there was no very marked reduetion in their
frequency in samples of herbage seed between 1922 and 1951 (Wellington,
1960). Contamination in cereal samples is almost entirely by R. crispus,
R. obtusifolius and R. acetosella being found only rarely. Its frequency
showed little change between 1920/29 and 1951/52 (Table 2a), but the
improvement by 1960/61 was probably due largely to the increased use of
selective herbicides.

The figures in Table 2b, based on the examination of larger samples
since the introduction of the Seeds Regulations 1961, show little change
in the three seasons, except for some reduction in the proportion of
contaminated. oat samples. ‘

The influence of geographical origin on the weed seed population of
rbage seed has been stressed by Gooch (1963), and is illustrated in

Table 3 which gives the frequeneies of R. crispus and R. acetosella
(R._ obtusifolius is normally found only in English red clover).
R. acetosella is not frequent in English seed, but fairly high rates are
found in Irish ryegrass and New Zealand white clover. R. crispus on the
other hend is common in both English and New Zealand red clover.

_ Docks and sorrels represent the most prevalent injurious species
found in clover seed, no doubt due to the absence of satisfactory herbi-
cides and their physical similarity to the crop seed, which makes cleaning
difficult. However for all kinds of English grown herbage seed exeept
red elover the frequeney of contamination is lower in 1963/64 than in 1960/
61 (when the new legislation had not yet come into foree). Not only has
the standard of home-produced seed improved under the influence of the new
legislation and the expansion in production of British certified seed, but
the figures indicate that efforts are being made in the main exporting
ee to provide seed of a higher standard of freedom from these
species.
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Table 2

Frequency of occurrence of docks in cereal samples

 

(a) Percentage of samples containing at least
one seed of R. crispus in 50 g

1928/29 1930/31 1934/35 1943/bu 1947/48 1951/52 1960/61 1963/64
1 2 2 2 6 2 <4 <1
A 4 3 3 5 4 1 <1
14 8 6 6 10 9 2 2

(b) Percentage of samples ecntaining at least

one seed of Rumex spp. in 8 oz

1961/62 1962/63 1963/64

2 2 2
3 2 2
8 6 5
 

Table 3

Frequency of occurrence of docks and sorrels in herbage samples

 

Percentage of samples containing at least one seed in purity test

Rumex_crispus Rumex acetosella
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BLACK GRASS

Black grass (Alopecurus myosuroides Huds.) is an annual weed particu-

larly associated with arable farming on heavy soil, and especially

troublesome with autumn sown cereals. Welbank (1963) has demonstrat».

its high competitive ability with wheat. Studies at Cambridge have shown

that, although innate dormancy may be lost soon after shedding, secondary

dormancy may be induced under cold, wet conditions; as many as 90% of

seeds remained capable of germination after being buried for 17 months in

heavy clay soil (Hitchings, 1960, Wellington, 1962). As germination can

occur at almost any time of the year, ard no herbicide is yet recommended

for use after the crop is growing, black grass is a serious problem in

grass seed crops; it is most important that it should not appear in the

harvested seed as it is very difficult and expensive to remove in cleaning.

Table 4

Frequency of oecurrence of black grass in cereal samples

 

Percentage of samples containing at least one seed in 8 oz

1961/62 1962/63 1963/64

Wheat 2 5 3

Barley 2 3 &

Oats 3 2 2
 

The oceurrence of black grass in cereal samples does not appear to

have changed appreciably since its classification as an injurious weed in

1961 (Table 4); however the increased frequency in barley may represent

a trend, or simply reflect differences in the relationship between the

flowering and ripening patterns of crop and weed under different seasonal

conditions.

Table 5

Frequency of occurrence of black grass in herbage samples

 

Percentage of samples containing at least one seed in a purity test

1951/52 1961/62 1962/63 1963/64

Perennial ryegrass 6
Italian ryegrass 6
Cocksfoot 43
Timothy 5
Meadow fescue 23

Red clover <1
White clover 4
 

The figures in Table 5 indicate the prevalence of A. myosuroides in

grass seed, and its lower frequency in clover seed, in seasons both before

and after the new legislation came into force in 1962. However as the

species is more or less confined to seed of English origin (Gooch, 1963),

the apparent increase in its frequency may reflect an increase in the
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proportion of home=produced grass seed used, rather than any change in
its occurrence in seed crops. A comparison of the frequency of the weed
in seed of English origin in 1960/61 and 1963/64 (Table 6) suggests that
some progress has been made in reducing contamination.

Table 6

Frequency of occurrence of black grass in grass samples of English origin

 

Percentage of samples containing at least one seed in a purity test

1960/64 1963/6,
Perennial ryegrass 13 8
Italian ryegrass 10 2
Cocksfoot 13 9
Timothy 6 9
Meadow fescue 19 15
Red fescue 5 &
Tall fescue 27 16
 

COUCH GRASS

Couch grass (Agropyron repens (L.) Beauv.) is a serious and wide-
spread agricultural weed largely because of its prolific produetion of
rhizomes, which are difficult to eradicate and form the principal means
of reproduction, It is self-sterile and seed production is therefore
often low because of the spatial isolation of single clones imposed by
vegetative reproduction. However when heads collected in a barley crop
in Hampshire immediately before harvest in 1963 were examined at Cambridge,
10% were found to eontain caryopses sufficiently developed to be poten-
tially viable, while another 20% contained seeds which, though fertile,
were too poorly developed to be capable of germination (Esbo, 1962, found
that seeds of A. repens with a caryopsis less than one-third the length of
the palea did not produce seedlings). Sagar (1960) deseribes a stand in
which 58% of the flowers produced seed which germinated in soil, while
Hitehings (1960) found up to 61% of caryopses in naturally crossed heads.
The sowing of erop seed containing seed of couch grass may lead to the
introduction of new clones to an area previously occupied by a single
clone; substantial weed seed production could then occur. This re-
presents a danger from the use of contaminated seed additional to the
more generally recognised risk of contaminating clean land.

Table 7

Frequency of occurrence of couch grass in cereal samples

 

Percentage of samples containing at least one seed in 8 oz

1961/62 1962/63 1963/64,

5 7 6
6 6 5
5 6 6
  



The frequency of couch grass seeds in cereal samples (Table 7) has
changed little in the three seasons since the introduction of the Seeds

Regulations 1961, and is similar for wheat, barley and oats. For herbage

seed Table 8 shows the proportion of contaminated samples in the season
before, and in the two seasons since, the new legislation became effective
in 1962. Seeds of couch grass rarely occur in clover samples, but are

Table 8

Frequency of occurrence of couch grass in herbage samples

 

Percentage of samples containing at least one seed in a purity test

1961/62 1962/63 1963/64.

Perennial ryegrass 8
Italian ryegrass &
Cocksfoot 5
Timothy ‘ 6
Meadow fescue 10
Red clover <1
White clover 0 <
 

more frequent in the grasses. No major change appears to have taken
place in the three seasons, except for meadow fescue which shows a marked

reduction in frequeney.

Table 9 shows that the increased percentage of contaminated samples
of Italian ryegrass in 1963/64, does not reflect a deterioration in the

quality of English-grown seed, but probably represents an increase in the
proportion of samples tested from other sources. Figures for the season
1960/61 showed a very high frequency of A. repens in seed from Denmark,

put it was rarely found in Irish ryegrass: this difference is probably

due to the greater frequency of the weed in the predominantly arable con-
ditions of Denmark than in the grassland=based agriculture of Ireland.

Table 9

Frequency of oceurrence of couch grass in grass samples

 

Percentage of samples containing at least one seed in a purity test

1960/61 1963/64,
Swedish Danish Irish English English

Perennial ryegrass 6h, <1 11
Italian ryegrass 25 1
Cocksfoot 17

Timothy
Meadow fescue 20
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WEED STUDIES IN WINTER WHEAT

J. M. Thurston

Rothamsted Experimental Station, Harpenden, Herts

Summary Two weed studies are reported from Broadbalk field

at Rothamsted, where winter wheat has been grown yearly since

1843 and yields, cultivations, weather and weeds recorded.

(1) Changing from bare fallow every fifth year to continuous

wheat with herbicides increased the total yield over a Deyear

cycle by only 10 cwt/ac, decreased weed-seed content of the

soil by only 15% and altered the proportion of weed species

in favour of those not susceptible to the herbicides used.

The responses of 14 species to herbicides and fallowing are

compared by twice-yearly surveys of the weed flora on all

plots and by the germination of weed seeds in soil samples

from selected plots.

(2) The distribution of weed seeds between grain fractions

and baled straw and the number left on the ground after

combine harvesting were investigated by sampling grain and

straw and by catching and sampling the straw and chaff

discharged behind the combine before it reached the ground.

Only 4% of the total weed-seeds were left on the ground after

baling and 4.5% were in the baled straw. The 1st-grade grain

contained 28, the "seconds" 47.5% and the "rubbish" from

the third spout 16% of the total weed-seeds present at harvest.

The distribution between these fractions of 12 species

differing in size and texture of seed is discussed.

INTRODUCTION .

Vinter wheat has been grown on Broadbalk field on Rothamsted farm

yearly since 1843. The field is divided into 17 d-acre strips, one

unmanured and 16 with different organic or mineral fertilizers.

Treatments are neither randomised nor replicated. Each strip has its

characteristic weed flora of about 10 to 20 species out of a total of

approximately 50 annuals and 10 perennials, determined by its fertilizer

treatment. Most annuals germinate only at certain times of year

(Brenchley and Warington, 1930).
Weed surveys have been made at intervals since 1343 and twice yearly

since 1931 (Warington, 1958). Soil samples for weed-seed content have

been taken from selected plots since 1925. Agricultural operations

and weather are recorded. Broadbalk thus provides unique opportunities

for weed studies, two of which are reported here, but the lack of

replication is a disadvantage.

From 1931 to 1955, weeds were controlled only by fallowing 1/5 of

the field each year in a strip at rightangles to the fertilizer treat-

ments. In 1956 a narrow strip (section IA) crossing all fertilizer

treatments was cropped while the rest of the top fifth of the field

(section IB) was fallowed. From 1957 to 1963, IA grew winter wheat

every year, sprayed in May with a herbicide intended to control broad-

leaved weeds, while IB was fallowed every fifth year.
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Broadbalk was formerly cut by binder, but from 1957 it has been
combine-harvested. The distribution of weed-seeds between grain and
straw and on the ground after combinewharvesting was studied in case the
change in harvesting-method appeared to affect the weed-flora.

1) COMPARISON OF BARE FALLOW AND HERBICIDES FOR WEED CONTROL

METHOD
The weeds on section IA (continuous wheat with herbicides) and IB

(fallowed every 5th year, no herbicides) were compared by two methods,
starting in 7555 while section I was still treated uniformly.
Visual surveys were made twice yearly (mideMay and stubble). Each
species seen was scored from 1 to 5 according to abundance.

\=occasional, 3==approx, 1 plant per sq.yd. 5=ground covered, i.e.
on a logarithmic scale of plants per unit area. This gave approximate
estimates of all species on all plots.
Soil samples were taken annually from the undisturbed stubble of 5 plots
selected to include many species. Stones and clay were removed by
washing over sieves. The remaining soil containing all the weed seeds was
put in pans in a cool glasshouse and kept moist for 3 years.

Every 6 weeks ell seedlings were identified, counted and removed and

the soil was thoroughly stirred (Brenchley and Warington, 1930).
The seedling counts showed the total viable seeds in the soil (assuming
that all germinated within 3 years), the percent germinating in each
year and the time of year when each species germinated. The last year
for which complete results were known when this Report was written was
1960.

The results of the two methods agree where they overlap, but each
gives some information not obtainable by the other.

Herbicides and fallowing for weed control in winter wheat

on Broadbalk sections IA and IB.

Herbicides on Section IA Number of years
Year Common Dose Date of after fallow on section

name lb.a.e./ac application IA IB

1955 - - -
1956 - - -
1957 MCPA 1.20 May 7
1958 Mecoprop 2.40 April 30

1959 TBA/MCPA 0.25/0.75 May 12

1959 2,4-D 1.53 Sept. 8
1960 Mecoprop 2.25 April 28
1961 TBA/MCPA 0.25/0.75 May 5
1962 TBA/MCPA 0.25/0.75 April 24

1963 Mecoprop/2,4=D 2.63/0.66 May 16 N
M
=
W
E
O
I
D

o
O
4

In 1957 the herbicide was applied at 80 gal/ac and from 1958 .
to 1963 at 40 gal/ac. 



RESULTS
a) GENERAL RESULTS

Yields of 1st grade wheat grain straight from the combine-harvester

were only slightly greater on the sprayed than on the fallowed section,

and in the first year after fallow they were mich less. Over one

5-year fallowecycle the continuous wheat with herbicides yielded only

10 cwt/ac more than the unsprayed, fallowed section although it carried

5 crops to the fallow section's 4, In its first year after fallow

(1957 and 1962) IB outyielded IA by 30% and 10% and in its 4th year
after fallow (1960) IB yielded only about 6% less than IA. How far
these results are influenced by including weed Seeds especially Vicia

sativa (Common Vetch) ‘in the uncleaned grain weights of unsprayed
plots or by herbicide damage to wheat on sprayed plots is being

investigated in some 1964 samples.

The total weed score for presence and abundance of all weed species

on all plots was consistently less on IA than IB soon after spraying in

May, but by harvest the score for IA was equal to or above IB,

The mean number of species per plot was larger on IB than on IA

in May, but in the stubble IA had a mean of 12 species per plot,

compared with 11 on IB, the extra species presumably invading the spaces

left by removing earlier-germinating weeds.

There is no evidence of selection for late-germinating strains

of weeds which could germinate after the herbicide had been applied,

although seeds of susceptible species in soil from sprayed plots

presumably came from late-germinating individuals. However, the
germination records may be too far apart to show small changes in time

of germination.

Herbicides tended to break dormancy of weed seeds.

The proportion of all weed seeds germinating in the first year

of the 3-year test period was 10% more in the sprayed than in the
fallowed section. This resulted from changes in dormancy of certain

species and not from decreasing the proportion of very dormant species

present. Vicia sativa, Ranunculus arvensis (Corn Buttercup),
Papaver rhoeas and P. argemone (Poppies) and Odontites verna (Red
Bartsia) were most affected, but never all four species in one year or

one species in all 4 years for which there are complete records.
Germination was from 10% to 4% more than in the fallowed section

during the first year. Compensation for this was usually at the
expense of second-year germination but in Odontites more of the
difference came from the third year.

 



b) RESULTS - ANNUALS

No_ species has been eliminated by 7 years' spraying but Vicia sativa

decreased to 5% of its original abundance and concentration of seeds in

soil. Ranunculus arvensis, the second most severely affected species,

decreased to 40% by 1961. Neither of these species was well controlled

by fallow because only 50% of their seeds germinate in the first year.

26% of Vicia and 2% of Ranunculus seeds remain dormant for at least

3 years in soil samples in the glasshouse. Winter-germinating
Ranunculus was greatly decreased on both sections in the 1961 crop,

which was not sown until January because of wet weather in autumn 1960.

The exceptionally cold winter 1962-3 delayed Ranunculus seedling

emergence but scarcely affected its abundance (Thurston, 1964).
Medicago lupulina (Black Medick) is now less abundant on IA than IB

but the reserve of seeds in soil on the sprayed section decreased slowly

because it was replenished by plants emerging after the herbicide

application and seeding before the stubble was ploughed. Medicago

was not well controlled by fallow because less than half of the seeds
germinated in their first year in soil. Germination may continue for

at least 5 years and 16% germinate in the third year.

Up to 1963 there was no evidence of declining fertility on plots
receiving no nitrogen where Medicago and Vicia (and hence their nodules

with nitrogen-fixing bacteria) have been decreased by herbicides.

Other species substantially decreased by herbicides were Arenaria

serpyllifolia (Thyme-leaved Sandwort), Polygonum aviculare (Knotgrass),
Stellaria media (Chickweed) and Valerianella locusta (Lamb's Lettuce).
All were also decreased by the fallow year but soon multiplied until they
were more abundant than before.

Alopecurus myosuroides (Blackgrass) was not controlled by the
herbicides used on IA, and multiplied there. However, only the 1960

crop was sown early (19.10.59) so Alopecurus increased only slowly in
continuous wheat from 1955 to 1963; fallowing checked it on IB (see

also Thurston, Germination of Alopecurus, in Forage Crops Section of
this Conference).

Tripleurospermum maritimum (Scentless Mayweed) was also un-
controlled by the herbicides used; it multiplied on IA. A fallow

year decreased the seeds in the soil by about 23% and hence the number

of plants in the following year, but wheat-bulb fly (Leptohylemyia
coarctata), which lays its eggs in bare ground, caused gaps in the

first crop after fallow and in these the Tripleurospermum plants grew
large, quickly replenishing the reserve of seeds in the soil

(Thurston, 1963). Tripleurospermum produced more seeds in the warm
dry summer of 1959 than in the wet seasons.

Aphanes arvensis (Parsley Piert), Specularia pubes (Venus'
Looking Glass), Veronica arvensis (Wall Speedwell) and Euphorbia exigua

(Dwarf Spurge) all increased in continuous wheat in spite of the
herbicides used. They are small plants which probably benefit from

lessened competition when some of the larger weeds are killed.
Of these four species, only Veronica with the smallest percent dormant

seeds was much decreased by fallow and it quickly recovered; by 1960
its seeds were 9 times as numerous as at the end of the previous fallow

cycle.

Myosotis arvensis (Forget-me=-not) was less affected by herbicide
than expected for a species germinating mainly before spraying and
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susceptible to all the herbicides used except mecoprop. It was decreased
by fallow but soon multiplied under crop. Its seeds were more numerous
and a greater proportion was dormant after wet seasons than after dry
ones.

Avena ludoviciana and A, fatua (Wild Oats) were hand-pulled because
neither herbicides nor fallow controlled them.

c) RESULTS - PERENNIALS
Perenniai grasses. chiefly Agrostis stolonifera (Creeping Bent),

Phleum pratense (Timothy) and Poa trivialis (Rough-stalked Meadow Grass)
spread slowly in the continuous wheat. No grass~killing herbicides were
used. Grasses did not increase on the fallowed section.

Equisetum arvense (Field Horsetail) increased by the same amount
on both sections from 1956 to 1963, returning to the slightly above-
average score recorded in 1955.

Cirsium arvense (Creeping Thistle) decreased slightly under
continuous wheat with herbicides. It decreased after each fallow and
multiplied again to its original amount under subsequent crops.

DISCUSSION
Five-sixths of the weed species on Broadbalk are annuals.

Annual plants depend entirely on their seeds for propagation, so total
seed production is very important. It depends on the number of plants
per unit area, their size, and suitability of weather for pollination
and ripening of seeds. Most of the annuals studied also had some dormant
seeds, but the proportion varied with the species and sometimes also
with weather and treatment.

Dormant seeds enabled species to survive 1-year destruction by
herbicide or fallow and to resist destruction by spraying with herbicides
for 7 consecutive years.

The total effect of herbicide or fallowing on weediness depends on
the reaction of the different species to the treatment and the inter~
action of the surviving plants with each other and the crop.

On this weedy field, using herbicides increased the total yield
of uncleaned wheat grain in a 5-year period by only 2 cwt/ac/year
i.e. 10 cwt total yield over the 5-year period above that obtained ky
fallowing for one year of the five. The increases per plot varied
with fertilizer treatment and weed flora from 0.5 to 5.0 cwt/ac/year.
Discussion of differences in yield per plot is deferred, awaiting
purity-analyses of Ist-grade grain samples. Although Vicia and
Ranunculus were much less after 7 years' continuous wheat with herbicides
than after fallowing every fifth year, and total weed seeds in the soil
were 15% less than on the fallowed section, Alopecurus and perennial
grasses, Tripleurospermum and several small annual weeds had increased
in the continuous wheat. It is doubtful if the cost of spraying this
field was justified either in increased wheat yield or in freedom from
weed-seeds and rhizomes of perennial weeds in the soil. The appearance
of the sprayed strip was, however, much improved by removing the Vicia
climbing up the wheat, and the carpet of Medicago and Ranunculus beneath
it, on the plots receiving no nitrogen.
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2) FATE OF WEED-SEEDS IN COMBINE-HARVESTED WHEAT

METHOD
In 1958, samples of 1st grade wheat,"seconds" and "rubbish" were

taken from the three spouts of the Massey-Harris 780 combine-harvester

during harvesting of 4 plots where weed species with different seed-sizes

occurred. Samples of the straw and chaff thrown out by the combine

were collected on a cloth carried behind the machine on part of each plot.

On the rest of each plot the straw and chaff were allowed to fall on the

ground and were subsequently picked up and baled in the usual way.
Samples were taken of the straw and chaff from the cloth and from the

bales. The number of weed seeds left behind on the ground was calculated

by difference. Unfortunately, the number of weed-seeds shed on to the
ground before harvesting was not determined.

RESULTS AND DISCUSSION
Taking the average of the four selected plots, the numbers and

distribution of weed-seeds in the produce from one acre were :-

Removed in 1st grade grain approx. ? million 28.0%
e "seconds" 12 ts 47.

n " rubbish from 3rd spout 4 n 16. Of
ul " baled straw 1.25 " 4.5

TOTAL REMOVED 24.25 " 96.0%

Left behind on soil 4ws a4OR_
TOTAL SEEDS PRESENT AT HARVEST 25425 “ 100.0%

Only 4% of the total weed seeds still on the plants at harvest were
returned to the soil and 4.5% were removed in the baled straw. Most
weed-seeds were in the "seconds" so it would be advisable to grind this
material before feeding it to animals, to avoid distributing live weed-

seeds around the farm.

The 1st-grade wheat fraction contained more than a quarter of all

the weed-seeds. It would require cleaning before sowing or milling.

The rubbish fraction is a discard, but it should be carefully
disposed of (e.g. burnt) so that the weed seeds do not infest
agricultural land.

The proportion of each weed species occurring in the different grain
fractions depended on the size of the units. Large seeds of Vicia sativa
occurred mainly with the 1st grade grain, medium sized seeds e.g.

Aethusa_cynapium (Fool's Parsley), Polygonum aviculare (Knotgrass) ,
Chenopodium album (Fat Hen) and Alopecurus myosuroides mainly in the
"seconds" and small seeds e.g. Tripleurospermum maritimum, Odontites verna

and Papaver spp. mainly in the "rubbish". However, whole ears of
Alopecurus, capsules of Papaver and Bartsia, and fruits of Aethusa with the

two seeds not separated, were occasionally found in the 1st grade grain

and small Vicia seeds in the "seconds" or rubbish. The small, shiny
seeds of Myosotis arvensis were the only ones among the abundant species
never found in the 1st grade grain = a few appeared in the "seconds"

and most in the "rubbish".
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The distribution of Medicago lupulina was unusual. Only 53%

appeared in the "seconds" among similar-sized seeds and 13% (the smallest)
in the "rubbish". The remaining 34% got into the 1st grade grain, still
attached to whole inflorescences. Moreover, 300,000 more seeds per acre

were found in the baled straw than in the material collected on the cloth
behind the combine. Evidently the baler had picked up off the ground

seed-bearing Medicago plants not cut-by the combine. This also happened

with Vicia, although only 4,600 extra seeds per acre were picked up.
In all other species some seeds cut by the combine were left on the

ground by the baler. The proportion left was greater in the smaller-

seeded species.
Polygonum aviculare, Chenopodium album (Fat Hen), and Atriplex patula

(Orache) were the most numerous seeds in baled straw because the unripe

seeds were not easily knocked off the stems.
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EMERGENCE OF WEED SSEDLINGS IN THE FI THE

EFFECTS OF DIFFERENT CIES ATION

R.J. Chancellor

Weed Research Organisation, Begbroke Hill, Kidlington, Oxford.

Summary. At the end of each month for twenty months, plots

in a weedy field were hand—weeded and aliseedlings identified

and counted. After weeding, the plots were cultivated either

monthly, three-monthly, yearly or never. The nesults show

that species varied greatly in their periods of emergence and

in their response to different cultivation frequencies. From

the results it is suggested that germination response to soil

disturbance is one of the most important factors that deter

mine weed behaviour in arable land: further#iors, that
herbicidés can modify weed floras hot only by direct toxic

action, but by reducing the number of cultivations necessary

and so affecting germination.

INTRODUCTION

Underlying one of the greatest problems of arable farming is the large

reserve of weed seeds in the soil, which under present systems of agricul-

ture in Britain give rise to flushes of seedlings at crucial periods of the

year. Relatively little is mow about periods of emergente of weed

seedlings in the field (Salisbury 1961, Garese 1962) and {tas thought

that a better knowledge might assist in improving control measures. Three

experiments were started in 1962 in weedy arable fields and the results of

one of them are given here. They were designed to show which months are

favourable for the germination of a number of species to see if any

features of germination behaviour could be exploited as a means of improw~

ing existing control measures: also to investigate the effects of different

frequencies of cultivation upon seedling emergence to see whether

herbicides, by reducing the nuiaber of cultivations in agriculture, have

thereby any indirect effect updn the occurrence and numbers of weeds.

METHODS AND MATERTALS

The experiment (w/4/62) Was laid dow at Begbroke Hill on 19 April,

1962 on a weedy, poorly-drainéd soil which had been worked down to a fine

seed-bed. The field had been sown to spring barley in 1960 and 1961

following approximately thirty years of permanent pasture. The locality

was chosen because it was characterised by Ranunculus repens and Polygonum

persicaria, both indicating a high water-table, which is in contrast with

the dryer locations of the other two experiments. The layout consisted of

twenty four one-square-yard plots, each with a two-inch surrounding discard.

The four treatments, each replicated siz times, were? (a) plots cultivated

at the end of each calendar month, (b) plots cultivated after every three

calendar months (end of April, July, etc-), (c) plots cultivated once a

year (end of April) and (d) plots left uncultivated. All cultivations were

carried out by digging the soil to a depth of nine inches with @ spade and

smoothing it down to a seed—bed. Cultivations due at the end of Decembér

1962 and January 1963 were prevented by frost and snow. Assessments,

which began on June 6th, nearly seven weeks after the start of the

experiment, were made by hand-weeding each plot at approximately the end

of every calendar month and recording the number of each species.

Cultivations were carried out as soon as each assessment was finished.
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Table 1
Monthly emergence of weeds and the effects of different cultivation frequencies!

Total seedlings on six 1 sqeyd. plots

(M =| plots dug every month, 3-M = dug every three months, Y = dug once a year, N = never dug)
1962 APHANES ARVENSIS 196

dug Sep Oct Nov Dec Total {Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Deo
213 305 216 1778 Oo oO 182 3 29 2 #385 363 213 «+7

277 105 653 Oo O 171 85 3 1 551 164 37
210 103 535 0 3 #19 #2 7 10 513 157 68 35
195 19 492 Oo 2 37 #17 2 1 102 73 25 2

Total 117 987 2458 0 5 409 125 41 141551 757 343 70
1962 SONCHUS ASPER 1963

0 0 24 «4216 4
1 #13 25 0 60 3116 5
2 il 18 Oo 60
9 0

11 18 0

58 2513
34 66 0 55 42 27

127 oO 99 49

POA ANNUA 1963

0 8
53 0 10
a 3
22 6

88 0 27

 



Table 1

Monthly emergence of weeds and the effectsofdifferent cultivationfrequencies:

Total seedlings on six 1 sq.1sqeyd. plots

(M = plots dug every month, 3-M = dug every three months, Y = dug once a year, N «x never dug)
1961962

May Jun Jul Aug Sep
8 a2

18
12
16

54

6
0

5

23

1962

0

3
2

1

6

1962

OVERLOOKED BEFORE
NOVEMBER ASSESSMENT

1962

17 17
17 28
4 4
2 2

40

RAPHANUS RAPHANISTRUM
Oct Nov Dec Total [Jan Feb Mar Apr May Jun Jul Oot Nov Deco Total.

14 8 0 62

1 10 0
2 29 °
0 0 0

°17 47

SAGINA PROCUMBENS

o 0
o |o
22 0
9 0

31 0

RANUNCULUS REPENS

83 |
89
66

59

297 



nO
Monthly emergence of weeds and the effects of different oultivation frequencies!

Total seedlings on six 1 sqeyd. plots

(M = plots dug every month, 3-M = dug every three months, Y » dug once a year, N » never dug)
1962 POLYGONUM PERSICARTA 1963

May Jun Jul Aug Sep Oct Nov Dec TotaljJan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Deo
13 0 0 0 0 0 0 0 13 33 Tf 2k 5 *k o oo oOo oO
14 16 45
20 21
24 28

Tl 78

1962 JUNCUS “BUFONIUS

OVERLOOKED IN 1962

Oo 60

GNAPHALIUM ULIGINOSUM

2

0
2

26
20

48

5
15
14 H

F
O
o
O
o
O
o
O

0 36 0 Oo

ARABIDOPSIS THALIANA

ra
y

 



RESULTS AND DISCUSSION

Periods of germination. The sixteen species listed in table 1 contain

five weeds which, because they germinate mainly in spring, can be con-

sidered to be summer annuals i.e. Anagallis, Gnaphalium, Polygonum,Juncus
and Raphanus. Similarly there are four species which germinate mainly in

autumn, i.e. Senecio, Poa, Aphanes and Sonchus, and seven other species
that germinate at both times of the year, i.e. Viola, Trifolium, Cerastium,

Taraxacum, Sagina, Ranunculus and Arabidopsis. It is knowm that different
races of Senecio and Poa can germinate at any suitable period (Salisbury

1961) and in view of their short life-span they cannot therefore be classi-

fied as winter snnuals like Aphanes and Sonchus.

The effects of cultivation frequency. The data in table 1 show three
general categories of response by the plants to the different cultivation

treatments:
(a) The "Arable Weed Response" which is characterised by the fact that,
within reason, the more the soil is cultivated the more seeds germinate,
e.g. Aphanes, Raphanus, Viola, Ranunculus and possibly Cerastium. This
type of response is well illustrated by Raphanus in Fig.i1. The plots
cultivated monthly show the trends of seed emergence throughout the year.

The results of plots dug every three months show, after the initial spring
flush in March, two subsidiary flushes of emergence in May and August.

These flushes followed the stimulatory effects of cultivation (lasting for

less than a month) at the end of April and July respectively. Even more

pronounced is the peak of emergence in May of the plots cultivated only

once a year at the end of April. Several other important weeds have

behaved similarly in the other experiments (data as yet unpublished).

(b) The "Inverse Response" is characterised by a decrease of germinations

with increased frequency of cultivations e.g. Gnaphalium, Sonchus,
Taraxacum, Jumcus and Saginae Details of this response are well-shown by

Sonchusg in Fig.2. Unlike Raphanus there is no direct response to

particular cultivations, but the inverse relation between emergence and

cultivations is noticeable during the autumn peak. The weeds in this
group tend to occur more frequently in waste places, waysides and artific—

4al habitats which are normally undisturbed, rather than on arable land
and from this it is suggested that the germination fesponses of species to
cultivation may well determine how serious they are as weeds or even

whether they become weeds at all. It is possible that these two
responses are conditioned solely by alteration of the oxygen concentration,

which would influence weed germination (MUllverstedt 1963), but other
factors may also be involved. The cultivation responses of several wild
non-weedy plants will be investigated to obtain further information on

this aspect.

(c) The “Intermediate Response" may be conditioned by more than one
factor, for example Arabidopsis appears to prefer a few cultivations to

too many or none, while Polygonum may have been greatly influenced by the

fact that all three cultivation treatments occur at the end of April,
which is normally the only month when appreciable germination occurs in

this species. The possible miltiplicity of causes for the intermediate

responses of this group appears to be borne out by the differing degrees

of importance of the weeds within it, e.g. Trifolium, Semeoio, Anagallis,

Poa, Polygonum and Arabidopsis.
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The differences between the two years. Because the experiment did not

start until April 1962 a direct comparison can only be made of the autum

peaks of emergence. The autum peaks of emergence of six species

occurred a month earlier in 1963 than in 1962 and all but one of these aix

showed higher emergence totals in the autumn of 1963.

Dry weather in June 1962. Five species, Anagallis, Viola, Trifolium,

Aphanes and Ranunculus, did not emerge at all in June 1962 on plots dug

every month, although they did on other plots. This is attributed to the

low monthly rainfall (0.19-inches) which allowed the uncapped soil on
these ploto to dry out to a level insufficient for the germination of these

species. A similar effect is shown by Sagina, Juncus, Gnaphalium,

Arabidopsis and Aphanes in April 1963, out as the months rainfall amounted

to 1693 inches and was well distributed, this indicates that a factor

other than drought was the main operating factor, especially as three

species belong to the “Inverse Response” group, unlike those species show

ing the effect in June 1962, which mostly belong to the "Arable Weed

Response" groupe

A possible cause of change in weed floras. The most significant feature

of these results lies in the possibility of marked changes in weed floras

that could occur following a reduction in cultivations made possible by

extensive use of herbicides. Fewer cultivations could reduce the numbers

of weeds belonging to the "Arable Weed Response" group, but equally they

may increase the numbers of other species showing an “Inverse Response",

so that populations of weeds treated with relatively non—persistent

herbicides, but undergoing fewer cultivations, may not necessarily alter

greatly in density, although they could change greatly in species composi-

tion.

Better weed control. The other practical conclusion from this work is

that an aspect of weed seed germination behaviour that can be exploited

for weed control, particularly of dense infestations of one species, lies

4n choosing crops and sowing dates in reiation to the emergence of the

weeds. For example, growing winter cereals in fields infested with

Polygonum persicaria, and similarly spring cereals with weeds that emerge

in the autum.
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THE DEPTH OF WEED SEED GERMINATION IN THE FIELD

R.J. Chancellor
Weed Research Organisation, Begbroke Hill, Kidlington, Oxford.

Summary. Batches of one hundred seedlings of each of eighteen

weed species were dug up in arable fields after they had

germinated naturally and the depth of each seed from the soil

surface measured. The measurements were duplicated where

possible in peat, clay and sandy soils, in spring and autum and

repeated in two successive years. The results show that a few

species emerge only from very shallow layers of soil (1.2 inches

or less). <A few others can emerge from relatively great depths

(down to 5.1 inches), but the majority arise from shallow to
moderate depths (98% of all the seedlings measured came from less
than two inches depth). Changes in the pattern of germination

depths with time were investigated at regular intervals in

Veronica hederifolia. The results showed a progressive increase

in maximum depths of germination between January and March,

1964. This is taken as indicating the rate at which the soil
at increasing depths attains conditions suitable for germina
tion.

INTRODUCTION

During 1962 the question of what depth weed seedlings emerged from
was raised in connection with the depth to which relatively insoluble

herbicides should be incorporated in the soil to obtain efficient control

of emerging weed seedlings. No previous work on this aspect of weed seed
germination is known (except that of Roberts 1962), so in 1963 and 1964 a
series of ad hoc measurements were made on a number of common arable weeds
occurring naturally in the field under a wide range of conditions, to

discover whether species differ greatly from each other in this respect,
and the extent, if any, to which depth of germination is influenced by soil

or other conditions.

METHODS AND MATERTALS

Batches of one hundred seedlings of each of eighteen common weeds

were dug up after they had germinated under natural conditions in

cultivated fields. and assessments of their depth of germination were made.
Only very common annual weeds of arable ground were selected. If possible
the seedlings chosen for digging up were at the cotyledon to two true-leaf
stage. This growth stage was chosen because at later stages it is often

difficult to determine the precise point of attachment of the seed;
furthermore, in older seedlings it was occasionally noticed that apvpreci-

able soil erosion had occurred from around the hypocotyl, which could also

lead to incorrect depth measurements. No note was made of the time

elapsed since the last cultivation in each field. This may possibly have

influenced the measurements slightly by altering the rate of soil compac-
tion or erosion.

After washing the seedlings, the distance between the seed (f

present) or its point of attachment and the point along the hypocotyl at
which it had emerged from the soil surface (marked in most species by the

beginning of the zone of coloration by chlorophyll or other pigments) was
measured.
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Where possible, the measurements were repeated for each species at
two periods of the year, i.e. spring and autumn and in two successive years,
1963 and 1964, although the poor weed germination in the dry autumn of 1964
prevented any measurements being made then. To increase the range of
conditions investigated, three different soil types were selected and
species were measured on two of them if their seedlings were present in
sufficient numbers. These soils were: (a) a clay loam at the Oxford
University Field Station, Wythan, (b) a peat soil at Broad Fen Farm, Meth
wold, Norfolk, and (c) a sandy loam at the Weed Research Organisation.
No attempt was made to obtain similar conditions with regard to crops or
previous cultivations.

The investigation of changes of germination depth trends with time was
carried out with Veronica hederifolia because it van germinate from
relatively great depths. These measurements were made at the Weed Research
Organisation in Deal Ground, a field of light sandy soil which in 1964
carried both winter wheat and spring barley. In the winter wheat area,
batches of one hundred seedlings were measured every two weeks, starting on
9th January, but after the 20th February measurements were made weekly until
the 26th March when the wheat was sprayed with herbicide. Later, weekly
measurements were started in the spring barley (sown mid-March) on
24th April and ended on 15th May, when this too was sprayed. The youngest
seedlings were selected at each assessment to ensure that only the most
recently emerged were measured.

RESULTS

All the figures obtained, are given in table 7 below and are expressed
as the percentage of each batch of seedlings germinating at soil depth
intervals of one centimetre.

Table 1.

Percentages of seedlings of eighteen commor, weeds germinating from various
de pths.
 

 

Soil typest- S = sandy loam, C = clay loam, P = peat

Weed Aethusa cynapiun Atriplex Chenopodium album Chrysanthemum
patula segetum

Year '63 '63 '64 '63 "63 '63 '64 '64 '63 '63 64
Date 23/4 22/4 24/4 © 22/4

=

23/5. 17/5 14/5 29/5 15/5 25/9 13/5
Soil Ss c 5 Cc Cc P Cc 2 s Ss s

Depth (om)

0-1 3 33 9 31 «486 (71 11 #70 63
1-2 26 «(37 46 53 10 23 40 23 22
2-3 15 15 32014 3 4 38 7
3-4 1 12 10 2 0 2 6
4-5 10 2 0 5
5-6 2 1 1
6-7 0
1-8 i

  



 

Weed

Year '63

Soil

Depth (cm)

Fumaria
officinalis

'63 "64

Date 1/4 25/9 15/4
s Ss s

Watricaria
recutita

163 163

15/5 9/9
S S

Papaver rhoeas Polygonum aviculare

163 "63 "64 —'63
15/5 9/9 24/4 19/4

Ss Ss S Ss

"64

15/4
3
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Weed

Year

Date

Soil

Depth (cm)

Polygonum convolvulus

63

23/5 23/5 13/5 14/5
s C 8 Cc

63 '64 164 163 163

Polygonum lapathifolium

"63

14/6 23/5 11/5 14/5 29/5
$ Cc P C 2

64 64

 

0
1

2

3
4

2
6
q
8 O

o
O
A
N
N
W

P
w
=

w
e
O
v
o

'
o
e
t

P
e
K
O

11 - 12

B
e

P
O
W

O
N
M
A
W

r
m aby

31
23

14
45
29
10
2

75
13
6

 

Weed Polygonum

persicaria

Year '63

Soil

Depth (cm)

163 "64

Date 21/5 17/5 29/5
3 P P

*63

Raphanus

Faphanistrum
"63

15/5 25/9 13/5
S Ss s

Senecio vulgaris

"63 '63 163 "64 '64

15/5 9/9 17/5 14/5 29/5
S NZs Ss P S

 

Oo-1 ii
4-2 14

2-3 29
y-4 22
4-5 18
5-6 6
6-7 4

35
32
10
11
2

stl
24
5

6
32
29
14
11
7

63
197

2
2

35 93 40
20 67: C8
24 2

79-80
15 «619
4 1
2

  



 

Weed Sinapis Stellaria media Urtica urens

arvensis

Year 163 "63 "63 "63 '64 63, 63163) "6464

Date 23/5 22/5 9/9 17/5 29/5 2/5 1/9 17/5 23/5 29/5
Soil Cc s s P FP S s P s P

Depth (cm)

 

40 #75 52 48 54 81 56
46 «2170 «O44 26 19. 30
12 8 4 10 17 11

2 1 3 3

 

Veronica persica Viola arvensis

63 63, 63°63 "64 63 63 "641

23/5 25/9 22/4 16/9 14/5 19/4 25/9 24/4
$ s Cc Cc Cc s Ss Ss

 

36 Tl 46 99 43 TI 51 24
38 26 26 1 32 22 36 36
18 3 13 18 1 ll 32
7 8 6 2 6

1 3 1 2
4

 

Assessments of the changes in the percentages of Veronica hederifolia

at different depths with time are given in table 2 as the percentage of

each batch of seedlings germinating from soil depth intervals of one

centimetre.

Table 2

Percentages of seedlings of Veronica hederifolia germinating from various

soil levels over five months.

 

Depth (cm) Dates of assessments in winter wheat spring barl
9/1 23/1 6/2 20/2 27/2 5/3 12/3 19/3 26/3 24/4 1/5 8/5
 

25 16 17 16 24 14 #11 19 13 25 12 3
20 +24 23 8 1 9 8 14 32 -38—sa8

10 28 625 «(218
10 7 #10 12
13 8 8

5
2

-1

-2

-3 2 22 16 18 6 22 9
4 10 19 16 144 #12 8 14
5 13 14 #211 15 21 8
6 5 2 14 9 10
1 1 2 1 16 16

8 1 2 10 10

538 ef
10 -11 1 0
11 -12 1
12 -13

0
1
2
3
4
5
6
7

5

13
10
1

6
1
1
z
1 



Fig.1. The relationship between seed size and average
germination depth

Seed—weight No. of species
groups (g) in group

0.00005-0.000099 1

0.0001-0.00049

oan Px
10 #5 2

Average germination depth (mm)

DISCUSSION

Differences between es. The results in table 1 indicate that some
species germinate only in the topmost layers of the soil e.g. Matriceria

recutita and Papaver rhoeas from 0 - 3 cm., while other species can
germinate from relatively great depths, e.g. Polygonum convolvulus and

Veronica hederifolia from 0-13 cm. The majority, however, arise from
shallow to moderate depths (0 - 7 cm). These results agree very well with
those cbtained at the National Vegetable Research Station (Roberts, 1962).

Species that germinate shallowly may be reflecting a particular requirement

for germination e.g. Matricaria recutita germinates better in light
(Gleisberg, 1954; Klein, 19 or the seed size may be a limiting factor.
Conversely, species that germinate from considerable depths may be able to

do so by virtue of their larger seeds (fig. 1), and greater food reserves;
it may also be because their germination requirements are fewer or less

restricting.

It is not kmown whether small—seeded weed species germinate at greater
depths than those recorded and fail to reach tke surface, but it is sus—

pected that relatively few do because by natural selection they would have

become adapted to germination in the uppermost layers: otherwise the loss

of seedlings germinating at greater depths would represent a serious

depletion of reproductive capacity.

The effects of soils, seasonsand years. The variability within a species

(table 1) is presumably conditioned by fluctuations in both soil conditions
and the distribution of seeds of various ages in different layers of the

soil. However, it is apparent that there are no definite differences

between the three soils in the sixteen comparisons that were possible in

these experiments. There were eleven comparisons between seasons (spring

and autumn 1963) on the same soil. In seven of these, germination
occurred over a greater range of depths in spring and in one only was it

shallower (Viola arvensis) than autum. Similarly, comparisons between

spring 1963 and spring 1964 on the same soil showed that ten species
germinated from greater depths in 1963 than in 1964 and in one only (Viola

arvensis again) was it shallower. The differences between these results

could be explained by the fact that suitable conditions might have been
available at a greater depth in spring 1963 than in the other two seasons,

or conversely, that conditions at the surface in spring 1963 were so un—
favourable that a greater percentage of the seedlings selected for measure-
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ment had perforce originated from greater depths. This cannot be resolved

from the data because no knowledge of the density and distribution of the
populations is available.

Change of germination depth with time. This investigation was started

because in the 1963 measurements, no account was taken of what part of the

germination peak of each weed species was being sampled. It was suspected

that seasonal variations in such factors as moisture, temperature, etc.

between different layers of the soil might result in changes in the pattem

of germination depths over an extended germination period. Veronica

hederifolia was chosen for investigation because it germinates over an

extended period (October - May), germinates under a wide range of conditions

and can also germinate from considerable depths (5.1 inches). ‘The results
in table 2 (see fig.2) indicate that a considerable increase in depth of

germination occurred during the period covered by the measurements. ‘The

consistent increase in germination depth between January and March is pre-

sumably due to a progressive increase in soil depths at which conditions

were favourable for germination of this particular species.

Conclusions. The main result of practical interest is that, apart from the

multiple counts on Veronica hederifolia, 98% of all the seedlings measured

had germinated from depths of less than two inches. This suggests that

herbicides need not be incorporated to a greater depth than this to obtain
reasonable control of seedlings of the species investigated.

It appears that weeds with small seeds can only emerge from stiallow
soil layers while large-seeded ones can germinate from greater depths if

conditions are suitable. Apart from this consideration there are

probably several other factors governing the range of depths of seed

germination of a particular species. Soil type does not, however, appear
to be a very important one.
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THE SURVIVAL OF WILD OATS (Avena fatua) UNDER

CONTINUOUS SPRING BARLEY GROWING.

J.E. Whybrew

Boxworth Experimental Husbandry Farm Cambridgeshire

Summary Under conditions of continuous spring barley, from

1957 - 1964, stubble cultivations caused more seeds of Avena

fatua to germinate in the autum, but they were not able to

prevent wild oats from increasing in barley sown at the normal

time. More wild oats germinated in the autumn after burning

straw and this resulted in a slower increase in wild oat numbers

compared with straw baled and carted off. Late spring drilling
at the end of April reduced wild oat numbers rapidly and kept

them down to a low level. Yields of normal sown barley were

higher than late sown in the first three years of the trial, but

in the following years, late sown barley without wild oats gave

higher yields than normal sown barley with many wild oats.

INTRODUCTION

The common wild oat (Avena fatua) is a long standing problem to the

cereal grower, which the trend in recent years towards more intensive

cropping with cereals has increased.

Apart from its obvious similarities to the cultivated cereals, the

wild oat possesses two attributes which make it extremely difficult to

eradicate from cereal crops. They are, firstly, the variable dormancy of
the seeds, and secondly the ability to mature and shed seed within the
normal growth and maturation period of the cultivated cereals.

Dormancy in Avena fatua is mainly due to the impermeability of the

seed coat to oxygen although Naylor et al (1956) have reported the presence
of a germination inhibitor in the hull of the seed. Under natural

conditions the main peak of germination of Avena fatua occurs in late March

or April, with a lesser one in the eutumn. They coincide roughly with the
peaks of soil microbiological activity which suggests that soil bacteria
may play an important part in the natural breakdown of dormancy. (Thurston

1951

There seems little opportunity for cultural methods of controlling wild
oats apart from the use of sound rotations and the allied operations
necessary for the growing of row crops. The problem has been accepted in
the heavy land arable districts of East Anglia where the proportion of

cereal crops has increased, and many farmers now devote as much as four
fifths of their acreage to corn.

However, the key to successful cultural control in cereal crops would
appear to lie in the breaking of seed dormancy at a point in time when a

crop is not present. If dormant seeds can be induced to germinate in the

absence of a crop then the task of killing the resulting seedlings is
simple. This philosophy is the basis of the work described below.
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METHOD

A trial was laid down in spring 1957 on a field suspected of being

infested with a moderate level of common wild oats ¥ Cropping

was continuous spring barley. The treatments were designed to encourage

germination of wild oat seeds at times when the ground was not occupied by
barley.

Straw burning is a common operation after harvest in the corn growing

districts of East Anglia and it was felt desirable to estimate its value as

a dormancy breaker, comparing it with straw baled and removed from the

field.

Rotary cultivation and shallow ploughing of the stubble were 2ls0

tried since previous work reported by Dadd (1957) ina review of “he
subject suggested that stubble cleaning provided a suitable opportunity for

germinating wild oat seeds. Other plots were left untouched after harvest.

Cross ploughing for spring barley was normally carried out in December or

January.

P
£

D

Spring treatments consisted of two times of drilling. The first tine,

"normal", was carried out as soon as possible when the heavy boulder clay

of Boxworth had dried sufficiently for crawler tractors and their heavy

equipment to work the plough furrow down. The actual date varied from

7th March in 1962 when soil conditions were good, to 13th April in 1963

when the hard winter and a late spring made it impossible to drill any

earlier. The other time of drilling, "late", was timed to take place at

the end of April or the first week in May, three or four weeks after the

main spring germination of wild oat seeds.

The variety Proctor was chosen for the early sowing and Rika for the
late sowing. The reason for this choice laid in the management problems

associated with the trial. At Boxworth, grown under comparable conditions,
the two varieties give similar yields, but in this particular case all

plots would have to be harvested together to allow the burning of straw on

some plots, and it was felt that a late maturing variety, such as Proctor,
sown early and an earlier variety, Rika, sown late would probably come to

harvest at about the same time. In any case, it was felt that the yield

factor, although of great interest, was not so important as the observations

on wild oat numbers.

Techniques

Each plot was 25 by 13 yards, and allowed three drill widths. Only

the centre drill width of 13 feet was harvested. It was hoped by this

means to avoid the results being affected by wild oats spreading from plot
to plot.

Straw was burnt in the swath as it came from the combine. Rotary

cultivation and shallow ploughing were carried out as soon as possible

after the straw had been burnt.

The whole trial area was worked down in the spring as soon as the land
was fit and the early sown plots drilled shortly after. The late drilled

plots were then left untouched to allow any wild gat seeds to chit: the

final seed bed was worked down just before the late drilling and any wild

oat seedlings killed. The implements used for the first seed bed
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cperations were duckfoot harrows and disc harrows if necessary, and the

final seed bed for the late sowing was normally prepared with spring tine

harrows.

Counts of wild oat plants were made to assess the effectiveness of the

post harvest operations in the late autumn. In the spring a further survey

was carried out to assess any germination of wild oats before the first

drilling. :

The most important count was, however, that which was made just before

harvest. This count gave an estimate of the rise or fall of the effective

wild oat population; it showed how many had successfully competed with the

crop, and also was the ultimate test of the value of the post harvest

operations for the control of wild oats.

RESULTS

Treatments in the tables have been designated in the following way for

the sake of compactness.

- straw burnt stubble untouched
R straw burnt stubble rotary cultivated

EP straw burnt stubble ploughed

straw carted off stubble untouched
straw carted off stubble rotary cultivated

straw carted off stubble ploughed

Table 1

 

Wild oat seedlings \per sq yd) in late autumn

Normal sown plots

1958 1959 1960 1961 1962
 

5.39 0.18 2.94 2.10

7-17 1.26 5-93 . 22.30

0.22 0.18 2.52 5-04

0.54 1.40 0.72
5.65 3.30 5.88
0.36 : 1.20 . 2.57
 

Late sown plots

0.06
0.0
0.0

 

   
  



The germination of wild oat seeds during the autumn h=s been very

variable and seems to denend mainly on the moisture available after

harvest. For example 2 dry autumn occurred in 1959 and 1961 and the riumbver

of wild oat seedlings recorded in the autumn counts was mich lower thin

might reasonably have been expected. By contrast, the autumns of 195

1960 save high wild oat counts. .1958 followed a very wet summer, and 1

was a very wet autumn following 2 wet harvest.

Overall, more seeds chitted on plots where straw nad heen ourmt excent
in the two dry autumns of 1959 and 1961. Rotary cultivation of the stubble
was the most effective means of encouraging autumn germ tion. Fewest

seedlings were counted on the plots which were left untouched.

Table 2 shows the effect of post harvest operations on wild oat

in barley sown in early spring.

Table 2

 

Wild oat plants at harvest in normal sown barley
(Per sq ya)

1958 5 1960 1961

 

1.03 5 0

1.46 l.

1.44 . 0

ry
0

20
5

20

=1.75
2.32

1.77

2

3

0

22,

15
 

Coeff. of

variation*® 16.96 25.4% 15.60 16.9%     
(*analysis carried out on transformed data)

Throughout the period of the trial wild oats have increased on the

plots sown at the normal date. The rate of increase has varied according
to the post harvest treatment of the plot, and has also been influenced by

the weather and sdil conditions during the winter and spring before

drilling. In 1959,the land was very wet during early sprins and the

earliest that drilling could take place was at the beginnins of April.

Many wild oat seeds had therefore germinated before the seed bed was worked

down. This operation naturally killed the seedlings off and the nett

result was a decrease in the number of wild ost plants at harvest.
Similarly good soil conditions in the spring of 1960 encouraged early
germination of wild oats and although drilling was done on March 7th many
wild oats were killed off by the seed bed preparations; consequently the

nett increase in wild oats at harvest was small.

Rotary cultivation of the stubble was effective in promoting the

germination of wild oat seeds in the autumn. As has been shown, however,
it became clear as time elapsed that it also resulted in a more rapid

build-up of wild oats, presumably through partial damage to the seed coat
which was completed by microbiological activity in the spring thus breaking
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dormancy at a time which was most advantageous to the seed.

Shallow ploughing also produced a similar result but not to the same

extent. The smallest increase was found on plots which received no stubble

cultivations. Straw burning, although it did not prevent wild oat numbers

from building up over the period of the trial was partially successful in

that the rate of increase was slowed down.

Table 3 shows the mean figures for wild oats at harvest in the late

sown barley.

Table 3

 

Wild oat plants at harvest (per aanan late drilled barley

1958 1959 1960 ~ 1961 1962 1963 1964

298 65 TT 139 167 385 706

 

  
 

Complete figures are available but have been excluded to save space.
They show a similar pattern to the early drilling as far as straw and

stubble treatments are concerned but at a very much lower level.

Comparative yield figures are given in table 4.

Table 4

 

Yield of early and late sow barley at 85% dry matter (cwt/ac)

1958 1959 1960 1961 1962 1963 1964

 

Early 29.2 40.1 40:5 26.7 37-0 24.8 20.1
Late 24.8 36.1 31.5 28.0 37.8 30.2 29.8

   S.E. per plot + 1.89 + 2.04+ 2.16 + 2.30 + 2.87 + 3.19 + 2.83
  

The trial was conducted at a modest level of fertiliser to ease

management problems; each plot was combine drilled with a compound
fertiliser supplying about forty units of phosphate and twenty units of

nitrogen.

Early sown barley, in the absence of significant numbers of wild oats
outyielded late sown barley by an average of 5.8 cwt in the first three
years of the triel; but as the wild oats incre2sed so the yield difference
went in favour of late sowing.

DISCUSSION

Dadd (1957) in a review of the wild oat literature, states that as a
method of cultural control autumn cultivation to encourege germination is

generally recommended. This seems to be at variance with the results
presented here. However, in 1958 Cumming et al reported that in Canadian
field tests, when autumn tillage was practised, wild oats germinated
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eerlier and im greater numbers the following spring. Again Thurston
(1958-59) reported that stubble burning stimlated germination of Avena

fatua im a badly infested field but found that there were ten dormant seeds

in the soil; for every one that germinated in the burnt areas. She

followed this report by saying that the following spring, after several

cultivations, the site was drilled with peas which became so badly infested

that they had to be cut for silage before the wild oats shed their seed.

No drilling date was given but it is extremely unlikely that late drilling

was carried out om this occasion. In 1958 wild cat populations were

similar om all the e=rly sown plots, but as the trial progressed the

untouched stubble treatment showed no sign of the same build up shich was

occurring om the other treatments. Mo ready explanation was forthcoming at
the time but as the situation continued a suspicion grew that outside
influences were at work.

4n observation made during the antum of 1963 threw considerable light
on the problem. The possibility of birds or small mammals eating large
quantities of seed was tested by the simple device of setting up small mesh

wire netting cages on the untouched stubbles after harvest. They were left

in positiom for about ten weeks during the early autum. At the end of the

period, six imch square quadrat samples were taken at random within and

without the caged areas. All wild oat seeds visible were carefully removed

and counted. The result showed that for every single wild oat seed

recovered from the uncaged areas seventeen were recovered from within the
cages. Although the figures were obtained from small semples it seems clear
th2t the role of birds and/or small mammals in the removal of wild oat
seeis from the surface of the soil is no small one and should not be
dismissed lightly.

The behaviour of the wild oats on the late drilled plots hs been
fairly close to the expected pattern but there has been * development which
needs «m explanation.

Wild oat mumbers fell rapidly during the first two years to the very

low level of sixty-five plants per acre, after this time a slow build up

hes takem place so that in 1964 eleven times this number were present on
the l2te drilled plots. Two possibilities seem likely; either continuous

late drilling has been acting as a selection mechanism for a race of late
germinating wild oats or the physical difficulties of keeping wild oats in
their proper place in the trial were toc great. Certainly visual

obserwation of the rest of the field (which has always been late drilled)
does not sugzest that wild oats have increased there.

It seems clear fromthese results that straw burning and stubble

cultivations do little to check the increzse of wild oats by themselves
but may serve as a useful addition to late drilling or if used in

conjunction with chemical weed control.

The most effective control of wild oats has been obtained by delayed
drilling and the preparation of a seed bed well in advance to encourage

germination. Canadian work reported by Korven (1959 and 1961) and
Howden et al (1959) and also American work at the same period Anderson
(1960) agree that under their conditions delayed drilling was the most
effective cultural control method. 



The cost to the farmer of delayed drilling will most certainly be a

lower yield and malting quality compared with corn sown at the normal date

so long as the competition from wild oats is negligible. If however wild

oats are present in any numbers then their effect on yields may be so great

that delayed drilling becomes an attractive method of reducing wild oats.

Acknowledgments

Acknowledgments are due to Mr. E.T. Sykes, formerly director of

Boxworth Experimental Farm, who initiated the work and to numerous

colleagues, past and present, who have been cajoled or coerced into

counting wild oats.

References

ANDERSON, E.G. (1960) A National Organisation for Weed Control and Some

Significant Results' Proc. N.E. Weed Control Conf (U.5.A.) 1960

ig f —-19

CUMMING, B.G. and HAY, J.R. (1958) Light and Dormancy in Wild Oats (Avena

fatua L.) Nature Lond. 182 4635 609 - 10

DADD, C.V. (1957) Wild Oats. Review Article Field Crop Abstracts 10 1 - 10

HOWDEN, J.S. et al (1959) Weeds Committee Report. Rep. Annu. Conf.

Manitoba Agronomists 35 - 40.

KORVEN, N.A. (1959) Delayed Seeding for Wild Oat Control. Proc. N. Cent.

Weed Control Conf and 10th W. Canad. Weed Control Conf 1959 36

KORVEN, N.A. (1961) Note on Wild Oat Control by Delayed Seeding of Wheat.

Canad. J. Pl. Sci. 41 685 - 6

NAYLOR, J.M. and CHRISTIE, L.A. (1956) The Control of Dormancy in Wild Oats

Proc. 10th W. Sect. Nat. Weed Cttee 1956 - 9

THURSTON, J.M. (1951) Some eriments and Field Observations on the

Germination of Wild Oat (Avena Fatua and A. Ludoviciana) Seeds in

Soil and Emergence of Seedlings. Ann. app. Biol. 38 812 - 32

THURSTON, J.M. (1958) Weed Studies: Wild Oats. Rep. Rothamsted exp. Sta.

1957 Harpenden

THURSTON, J.-M. (1959) Weed Studies: Wild Oats. Rep. Rothamsted exp. Sta.

1958 Harpenden 



THE EMERGENCE AND GROWTH OF AVENA FATUA
FROM DIFFERENT DEPTHS IN THE SOIL

J. Holroyd

Weed Research Organisation, Begbroke Hill, Kidlington, Oxford.

5 ry- Samples of soil were taken in a naturally occurring

population of Avena fatua 1) on the 4th May before final seed

bed preparation and sowing spring barley and 2) 4th July and
4th August after the crop and the A.fatua had headed. Washing

out the plants of A.fatua showed that although 60-80% arose
from seed in the top 3 in. of the soil, some came from seed as
deep as 7.5 ine It was also observed that the largest plants

tended to arise from the 5-6 in. layer in the soil; this is
attributed to the depth (2-3 in.) and timing (mid-April and

early May) of the final seed-bed cultivations.: Implications
of the results are discussed in relation to the use of soil

applied herbicides such as di-allate and tri-allate.

INTRODUCTION

The biology of Avena fatua and Avena ludoviciana in the British Isles

has been very fully investigated (Thurston, 1962) and it has been shown

that seed of both species can remain viable in the soil for seven years or

more and produce plants from depths of up to nine inches (Thurston, 1951).
However there is no published evidence of what proportion of the plants in

a naturally occurring population arise from seed at the different depths in
the soil during any one season. This has become of particular importance

with the development of the soil-acting herbicides di-allate and tri-allate
for the control of Avena spp-. in cereals crops, for it is known that there

is a close relationship between the susceptibility of Avena spp. to these

herbicides and the depth of their seed in the soil (Parker, 1963,
Holroyd, 1964). Plants arising from seeds buried relatively deeply in
the soil are more resistant to these herbicides when mixed with a relative

ly shallow layer of soil, than those plants arising from seeds which are

nearer to the soil surface; and vice versa if the herbicidal treatments

are incorporated more deeply (Holroyd, 1964). Many factors such as soil
. type and condition, weather conditions, type and timing of cultivations,

and previous history will have some influence on the number of seeds at

the various depths and the number of plants arising from them in any one

season, at a particular site. <A complete investigation of all these

factors would require a very large and extensive programme of experiments

and this paper which is based on a minimum of observations, should be

regarded as only an introduction to the problem.

METHOD AND MATERTALS

Site of Experiment. This was at Harwell, Berks. on a field which is in
continuous cereals and know to be heavily infested with Avena fatua.

The soil is 7-9 in. of chalky clay over chalk.

Cultivations. The stubble of the 1963 barley crop had been ploughed to a

depth of 5-6 in. (the usual ploughing depth on this farm) in November,

cultivated to a depth of 3-4 in. with discs in February and again to a

depth of 2-3 in. with spring-tine harrows in March - at which time the

A.fatua seed had just begun to germinate. The area was harrowed again in

mid-April. In the final seed-bed preparation a further two harrowings

(depth 2-3 in.) were carried out before the crop of spring barley was som
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on the 7th May at a depth of 0.5-1.5 in.

Sampling. Soil samples were taken from areas where the density of the

A.fatua appeared to be relatively high, by hammer 1g open-ended metal boxes

(size 12 in. x12 in. x9 in. deep) into the soil. The boxes were

excavated, one side removed and A.fatua which had germinated separated from

the soil by washing with a fine jet of water. The following data were

noted:—

4 the depth of the A.fatua seed from the soil surface,

2 the depth of the unemerged coleoptile tips from the soil surface,

3) the stage of growth and vigour of the emerged plants as show by

=} the number of main stem leaves and shoots

b the number and size (approx. number of spikelets) of the

panicles.

Dates of sampling. Six samples were taken on 4th May, before final seed

bed preparation and six from within the growing crop: three on 24th July

and three on 4th August. Of the first six samples one was assessed on the

7th May ('A') and the remaining five on the 14th July ('Bt). The second

get of samples was counted on the 28th July ('C') and the third on the

5th August ('D'). The five samples taken on the 4th May, but not counted

until the 14th July ('B'), were kept in the open and watered at intervals

+o maintain growth.

RESULTS

Fig. 1 illustrates the individual plants of A.fatua which were found

in the first soil sample ('A') and shows the depth of their seed and stage

of growth. The density in this first sample was high with 147 plants in

1 ft.° Numerous growth stages were present, from seed which had just

germinated to relatively large plants with 4.5 main stem leaves. Over 50%

of the plants were in the top 4 in. of the soil and these included almost

80% of the plants which had emerged. Germinating seed were found to a

depth of 8.5 in. and rather surprisingly, in view of the ploughing depth of

5-6 ine, 30% of the total were found below 5 in. Rither the farmer

seriously underestimated his depth of ploughing or considerable numbers of

seed fell dow oracks in the soil or were carried dow by soil animals.

The ability of A.fatua to emerge from deep in the soil is emphasised by the

number of plants which had already emerged from 6 in., and 6.5 ine

Fig. 2 shows the data which were obtained from the other soil samples,

as follows:

(i) the number of A.fatua plants which had emerged from the different

soil depths at the four times of assessment ('A', 'B', 'C' & 'p')

expressed as a percentage of the total emerged population,

(ii) the vigour of these plants as indicated by the mean number of

either main stem leaves ('A') or shoots ('B', 'C' & 'D') per

plant, and .

(441) the number of panicles ('B', 'C' & 'D') or spikelets ('D') on

plants emerging from the different soil depths as a percentage

of the total number.

In these samples the greater proportion of the germinating A.fatua

seed was in the top 3 in. of the soil but whereas in the 'B' samples

the largest proportion of plants arose from seed in the top inch of the

soil in 'C' & 'D' they arose from the 2 and 3 inch layers. This was
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probably because after the 'B' samples were taken on the 4th May they were
kept watered until they were assessed on the 14th July, thus any seed

near to the surface was encouraged to germinate. The harrowings used for

the preparation of the final seed bed after the 4th May may also have had

more effect on the plants in the O-1 in. layer than those in the 1-3 in.

layer, as those left in the top inch after harrowing were more vulnerable

to drying out. April and May this year were relatively wet months, with

63 mm and 53 mm respectively, but there was a drier period from the 4th

May to the 18th May when only 1.8 mof rain fell in this area. The plants
from the top three inches of soil produced more than 75% of all the pan-

icles and spikelets, due to their relatively lerge numbers (Fig. 2 (iii)).
However the largest plants as shown by the mean number of leaves or shoots

per plant (Fig. 2 (ii)).came from the 5-6 in. layer in the soil, at all
four dates of assessment. These plants were relatively few in number but

could contribute very considerably to the numbers of seed produced. Thus

at the final date of assessment ('D') 3% of the plants came from the 5-6
in. layer but prodused 12% of the total spikelets.

The success of the Avena growing from this depth can be attributed
indirectly to the effects of the final cultivations in April and Way with

the spring-tine harrows (depth 2-3 in.). It seems likely that all the
plants in the 0-3 in. layer were disturbed and, even if not killed, were

given a severe check while they re-established their root systems» Planis

from below whose coleoptiles extended into the cultivated layer almost

certainly died when their colecoptiles were damaged. Plants whose coleop-

tiles had not quite reached this layer (3 in.) were undisturbed and on

reaching the soil surface were able to establish themselves before the
competition from either the crop or other Avena plants became severe. The

5-6 in. layer provided the optimum conditions; from this depth the mego~

cotyl was able to elongate sufficiently to allow the tip of the coleoptile
to reach the soil surface but from greater depths the unprotected first

leaf had to force its way through to the surface for the plant to survivs.
Thus plants originating from seed deeper than 5-6 in. were not able to

reach the soil surface and establish themselves sc rapidly. Further
germination of seed from these deeper layers which could have reduced the

size of the ‘average plant’ did not occur as the soil below 3 in. was un~

disturbed by the cultivation and in addition the main period for germina—

tion for the A.fatua was over.

_ fhe crop (spring barley) was present in the two later sets of samples
(*C' and 'D'), and as might be expected the effects of competition on the
Avena plants were generally greater, as shown by the reduced mean number of

shoots per plant, where the barley plants were more numerous ("D').

DISCUSSION

It must be emphasised that although it is possible to make a number of

useful hypotheses based on the results, they have the limitation that the

soil samples were relatively few and were taken at only one site in one

particular season.

The soil samples were not taken at random but from areas more densely

populated with A.fatua. The overall density of &.fatua in the crop was

30-40 plants/yd° rather than the 100-120 plants/yd.° indicated by the
samples ('C’ and 'D‘). It is rather surprising that in spite of three
shallow cultivations in the preparation of the final seed bed most of the
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plants arose from the 0-3 in. layer of soil. The cultivations may have

encouraged further germination in these shallow layers, although the period

for germination of the Avena should have been almost finished. A large

number of plants disturbed by the cultivations must have re-established

themselves, aided to some extent by relatively moist soil conditions. It

ig difficult to see how cultivations and the late sowing of a spring cereal

can ever achieve a satisfactory degree of control at a site such as this,

where the reservoir of Avena seed in the soil is already very large. The

farmer has in fact attempted to control the A-fatua at this site by using

these methods for several. years, with very little success, as is shown by

the number of A.fatua still present.

The main significance of these results and in particular the success of

the plants germinating from the 5-6 in. layer of soil is in relation to the

use of the soil-acting herbicides di-allate and tri-allate. Both these

nerbicides, when incorporated into the surface layers of the soil, can give

an excellent control of A.fatua growing from the shallower layers of the

soil (0-3 ine). However, it is known that 1) the region in Avena spp.

which is most sensitive to these herbicides is located within the 10 m

above the coleoptile node (Parker, 1963), 2) with increasing seed depths

up to 3 in. (the greatest depth tested), there is a corresponding increase

in the depth of the coleoptile node in the soil (Parker, 1960), 3) Avena

sppe arising from 3-4 in. in the soil are relatively resistant to these

herbicides if they are incorporated into only the top inch of the soil,

because this sensitive region does not enter the treated soil, until com

paratively late in the development of the plant, when it has become much

less sensitive, (Holroyd, 1964, Parker, 1963). It seems probable therefore

that Afatua arising from 5-6 in. could be rdatively resistant to a deeper

layer of soil treated with these herbicides. These plants (from 5-6 in.)

in one set of samples ('C') produced 13% of the total panicles and in another

set ('D') 10% of the total panicles and 12% of the total spikelets - approx.

1,200 seeds/yd", 4f each spikelet is considered to have two seeds.

In the present experiment the number of Avena succeeding from the 5-6

in. layer would probably have been reduced if the cultivations at the time

of seed-bed preparation had been somewhat deeper, for as has already been

discussed, conditions for their survival were optimum. Deeper cultivations

would have disturbed them and broken their root systems and/or damaged their

coleoptiles. Even if they had managed to re-establish themselves emergence

would have been delayed. Similarly any dormant seed which was stimulated

to germinate from these depths by the cultivations would have emerged too

late to compete successfully with the orop. It is mown that A.fatua

seedlings are very sensitive to competition (Thurston, 1962) and any delay

in emergence in relation to the crop increases their mortality and also

reduces the size of the plants which they produce (Holroyd, 1960). Thus

the degree of control of Avena spp- given by di-allate and tri-allate

could be almost as dependent on the depth of penetration of the cultivations

used in the preparation of the final seed-bed, as on the depth of incorpora—

tion of the herbicide itself.
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V, TIONS IN THE -RIPENING REQUIREMENT
OF POLYGONUM AVICULARE L. SBEDS

John L. Hammerton
Department of Agriculture, University College of Wales,

Aberystwyth

Summary. Laboratory experiments on the after-ripening or
chilling requirement of knotgrass seed show that there are con-
siderable variations between seed samples from different
localities. Attempts to relate the chilling requirement to
the winter climate of che locality of origin have, so far, been
unsuccessful. :

INTRODUCTION
Freshly harvested seed of Polygonum aviculare L. (Knotgrass) is

dormant, and requires after-ripening before it will germinate. Justice
(1941) concluded that moist storage at a constant temperature slightly

above freezing was more favourable to after-ripening than either a constant
higher temperature or an alternating temperature. Light is not required
for after-ripening. Knotgrass seed can lie dormant in the soil for long
periods of time: the data of Brenchley (1918) for example suggest that

P, aviculare seed can remain dormant beneath pasture for at least 58 years.

P, aviculare L. is widely distributed in Great Britain, and is a
common weed of cultivated land. Another widely distributed knotgrass,

P. arenastrum Bor., may also occur in arable land, but is more commonly

found on paths, roadways and at the edges of fields (Styles, 1962), The

other British knotgrass species are locally distributed only.

This paper is concerned solely with P, aviculare L., and is a
2liminary report of an investigation still in progress.

METHODS
Seed of P, aviculare was collected during the summers of 1961

and 1962 from the localities shown in Table 1, In 1962 vlants were grown
at Aberystwyth from the samples collected in 1961, and seed was collected
from these plants. Seed samoles were cleaned, rubbed to remove the

persistent calyx and perianth, and stored dry at room Sanpereture for
4 - 5.months before use.

Exveriment 1. (Seed ecllected in 1961). Subsamples of 150 seeds were
placed on moist filter paper in petri dishes which were put into a cold

store at 1 = 2°C, Sets of 30 seeds were withdrawn from each dish after
3, 6, 9, 12 and 15 weeks. These seeds were put into petri dishes to

germinate, the dishes being kept in a warm laboratory at about 20°C,
Subsamples of 30 seeds were put to germinate without any chilling at the

start of the experiment.

Experiment 2, (Seed collected in 1962) and 3,(Seed grown at Aberystwyth in
1962). Subsamples of 50 seeds were put on to moist filter paper in petri

dishes, which were then placed in a cold store at 1 - 2°C, Dishes were
withdrawn after 3, 6, 9, 12, and 15 weeks and transferred to an incubator
at 22°C, As in experiment 1, there were sets of control dishes that

received no chilling. 



Table 1

Localities from which seed of P, aviculare L.
was collected, and the localities renoresented

in the three experiments.

 

Locality

 

Aberystwyth, Wales

Copenhagen, Denmark

Newport, Shropshire, England

Inverness, Scotland

Tadeaster, Yorkshire, England

Sprowston, Norwich, England

Kidlington, Oxford, England

Rothamsted, Harpenden, England

Uppsala, Sweden

Wageningen, Netherlands

 

In all experiments, there were three replica

with a fungicidal seed-dressing at the start of

er paper in— dishes was Reps moisan Laiei

case of Pitbosses 2 and 3, "dishes which at the.end o

period contained ungerminated seed were returned to the ead 3

period of about 3 months, after which they were again plaa in the

incubator. Scarification and addition of a aitrate solu

on this seed, where necessary, to vromote germ

obtain an estinate of the total viability of each ailsSen

This paper is concerned solely with the data

the 3 week incubation period. In the case of experinent

is calculated on the basis of the nunber of seeds per di

in experiments 2 and 3 the % germination was calculated on

number of viable seeds ver dish (usually between 45 and 50).
total viability of the samples used in experiment 1 showed it

uniformly high, so that comparisons between samples and between e

may safely be made, ‘
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RESULTS
Analyses of variance of the data on % germination show that, in

all three experiments, the effect of length of chilling period, locality
of origin of the seed, and the interaction between them, are highly
significant. The data are summarised in Fig. 1 and Table 2, Fig. 1
shows that, for all seed samples, the % germination was very low when the
seeds received no chilling at all. In general, the response to increase
in the chilling period was initially large, falling off rapidly as the
chilling period reached its maximum of 15 weeks, In experiment 1, seed
from three localities gave a lower % germination after 15 weeks than after
12 weeks chilling, but this behaviour was not repeated in either of the

subsequent experiments. .

Before considering Fig. 1 in more detail, reference to Table 2

will emphasize the effect of locality of origin, There was clearly a

marked effect of locality on the mean % germination in all three experiments,
but differences between localities were not consistent between experiments.

Table 2

Mea ermination of seed from different

localities. Means after 3, 6, 9, 12 and
15 weeks chilling.

 

Locality of Origin L.S.D.
 

H I L N 0 R U W P=0,01 P=0.05
 

58 - 78 20 26 54 47 76
85 - - 8 9 - 48 69 70 82
80 81 86 - 89 73 88 79 81 93

 

Fig. 1 shows that there were a number of fairly clear differences
between localities in the pattern of response to length of chilling period.
Seed from Inverness (I) and Yorkshire (L) for instance reached a near=

maximum % germination after only 3 weeks chilling. This constrasts with

seed from Rothamsted (R) where there was a fairly steady response up to
12 weeks chilling. Seed from Copenhagen (C) and Norfolk (") reauired
9 weeks chilling to reach a maximum % germination, while 6 weeks chilling

appeared to be necessary for the Aberystwyth (A), Shrooshire (H) and
Wageningen (W) seed. In the case of seed from Oxford (0) and Uppsala (U)
there were no clear trends.

With a few exceptions, there were only small variations in the

form of the response curve between experiments. These differences are
perhaps most clearly evident in the value of the mean or maximum %
germination, and presumably result from differences in the conditions of

growth and harvesting of the seed, though they might also be due to

differences in sampling (see discussion). Ina few cascs deviations
from a smooth trend were statistically significant (I and U for instance) ;

such deviations may or may not be biologically significant,
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The very low % germination wi. ruLLling has already been

mentioned. In only one instance was there any breakdown of dormancy with

dry storage. Seed from Yorkshire (L) in experiment 2 gave 1.5%

germination without chilling after 4 - 5 months dry storage. This

inereased to 15% after about 9 months dry storage. All seed samples

proved capable of germinating in the cold store (ise. at 1 = 2°C.). The

% germination occuring during chilling increased with increase in the

chilling period, and there appear to be differences between samples from

different localities in this respect. However, it is not intended to

discuss this phenomenon further in this paper.

. The data presented above indicate the presence of considerable

Yariation within Py aviculare in the response of the seeds to chilling.

It is likely that this after-ripening or chilling requirement is of

adantive value to the species. Seed shed in August for instance is unable

to germinate until it has experienced low winter temperatures, and hence

does not germinate in the autumn, when it would be destroyed by frosts,

but gerninates in the spring when conditions are likely to favour

.stablishment and growth, It is of interest to investigate the extent

which variations in the resvonse to chilling (as found in these

Laboratory experinents) are associated with variation in the winter climate

of the Locality of origin. Meteorological data for the localities have

therefore been examined as a first step in such an investigation, and

ton coefficients between % germination after 0, 3, 6, 9, 12 or

chilling, and a number of meteorological variables have been

As there were a large number of variables involved, an

mouter was used for these calculations. With a large

elation coefficients, it is possible for some of them to

tical significance purely by chance. Consistency in sigr

therefore necessary before accepting any relationship as

tO

Although a number of correlation coefficients were statistically

significant, there was no consistency between experinents. Table 3

illustrates this noint; the siens of the coefficients in experiment 2

are the onposite of those in 1 and 3. Many of the meteorological vari-

ables are closely correlated among themselves, so vartial correlation

were calculated. These do little to clarify the

(if any) between germination behaviour and winter climate.

Table 3

Correlation coefficients between % germin-

ation after 15 weeks chilling and certain

metecrological characteristics.

 

Mean temp- Number of Mean temo- “ean temo- Mean temp=

erature 9G frost days erature °C erature°S  erature®C

Oct.-Mar. Oct-Mar. March Feb.-March. Jan.Avril

 

Exveriment -0.4% +0.648 -0.502 -0.461 -0.537

Experiment +0.824% -0.638 +0.815* +0.333* +0.738%

Experiment -0, 382 40.499 -0,.311 -0,. 328 -0.272
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DISCUSSION
Justice (1941) found considerable variation between svecies of

the genus Polygonum in their after-ripening re men as also found
differences within species between seed from d i
latter observation is amply confirmed, for P

data presented above. In addition to such va
there may also be considerable differences in
germination requi ts between individual plants nt ality.
Examples of such variation have been reported oy Matunura et al. (1960)
for species of Dizitaria, and by J. L. Herner (oer il communication)

for a number of weed species. If such r-dant variation is present
in P, aviculare, any measure of germination behaviour for a locality must
be regarded as being the mean for a more or less variable population, In
addition, unless samples from different localities are based on a larg
number of plants, they may not be representative of the locality. Tt is
clear, at any rate, that there are differing degrees of dormancy within
P. aviculare, and that there is no single after-ripening requirenent for
the species,

It frequently proved difficult to induce germination of the
seeds remaining at the end of the incubation veriod A further veriod
of chilling was effective for some of these gantip uch seeds might have
a total of more than 5 months chilling,
sometines effective in breaking dormancy, but-us

as nitrate, was not very successful. Abnorma.
resulted from the use of the last two methods,

"residual" seed could orobably lie dormant for many y if relatively

near the surface, a feature of possible value to the sveci in ensuring
survival, The importance of dormancy in weed contr ha discussed

by Harper (1957), who points out that seed dorm cy prevents isolated

ets of weed control from having any permanent effects on weed problems.
Brenchley & Warington (1936) found that P aviculare seed could remain

dormant in soil frequently disturbed (in pans) £ Tomer than three years,

so that this species is not dependent for survival on successful seeding

in the previous year. P, aviculare is clearly a difficult weed to
eradicate,

many species will cerminate

certain condi temnerature and moisture, c
adaptation have - ‘cited by Went (1957) mainly for

species, The present investization was concerned w

adaptations within :a ingle species. It was reasoned for example,

seed from Aberystwyth, the nildest of the localities 1a mean temn=

erature October - March of 6.5°C, and %6 frost-days, well require
less chilling to achieve a high @ germination than se oi

Copenhagen with a mean kenperaiianrs of 2. wos and 110 §

locality of origin is gapalihe of soaint niin,
meteorological variables selected may be inanpro

in any case, only a very crude approximation to

actual locality in which the seed was collected,
only one aspect of tne total environment. Second

characteristics studied may inadequately represent

adaptive value to the species, and the chilling
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experiments probably bear little resemblance to the chilling experienced

by seed lying in the soil. Such seeds probably receive intermittent

periods of chilling, and a fluctuating temperature and moisture supply.

It is undoubtedly naive to expect a simple relationship between

germination and a single expression of climate. It was hoped, however,

that the experiments and the correlations would indicate some relationship

between environment and after-ripening requirement. These investigations

are continuing and other weed species of Polygonum are also being studied.
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SOME FACTORS INVOLVED IN THE SELECTIVITY
OF PYRAZON ON SUGAR BEETS

H. Beinhauer, A. Pischer, M. Hanf and J. Jung

B.A.S.F. Experimental Station, Limburgerhof, Germany

Summary in 1964, practical and trial uses of pyrazon proved

that the material was well tolerated by beets when applied at

the correct rates. Only in few cases crop injury was observed.

From these instances, it was obvious that certain factors ten-

ded to influence the selectivity of pyrazon. On light soils the

rate of application should not exceed 3.2 kg/ha. Particulary on

lighter soils and under dry conditions high rates of fertilizer

applied pre-seedingly may increase the salt concentration in the

goil and therefore, in combination with pyrazon, endanger the

emergence of the beets. Applications of seed dressings and in-

secticidal soil treatments may, together with pyrazon, cause

beet injuries when one of the compounds is used in abnormal high

rates. Injury may also occur when the germination of beets is

weakened by deep drilling, soil crusting or low temperatures.

Pre-seeding incorporation of pyrazon, which gave a better weed

control under dry conditions than the normal post-seeding app-

lication, did not influence the growth of the beets and confir-

med the good selectivity of the material.

INTRODUCTION

Since its introduction by Fischer (1962), 1-phenyl-4-amino-5-chlor-

pyridazon-6 (suggested common name pyrazon) has proved itself succesful

in trial and commercial uses in many sugar beet growing countries of the

world. During 1964 an area of about 200,000 ha has been treated with py-

razon and OMU + BiPC in Germany, i.e. about 60 % of the sugarbeet area.

Also in France approximately i0 - 15,000 ha of sugar beets were treated

with pyrazon.

The practical applications have confirmed experimental results achie-

ved in 1962 and 1963: 3.2 kg/ha of techn. pyrazon resulted in good compa-

tibility to beete even on lighter soils.

Some factors influencing the selectivity of pyrazon such ag stage

of beet development, soil type, climatic conditions and dosage rate were

already reported by Fischer 1962) and Beinhauer (1964). The correlations

between such factors and the selectivity of pyrazon have been studied in

detail in connection with the few cases of beet injury occured in 1964.

The following factors were also found to be involved: fertilizing, insec-

ticidal treatment, depth of drilling and application techniques.

Another important factor was found to be soil moisture. Where condi-

tiona were rather dry, a satisfactory standard of pre-emergence weed con-

trol could not be achieved. Pre-seeding incorporation of pyrezon led, un-

der dry conditions, to a better utilization of the soil moisture present.

In 1963, good results in respect to selectivity and weed control were ob-

served by this method in Germany. Therefore this application time was once

more examined during 1964.
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METHODS AND MATERIALS

Beside field trials in Germany and France pot experiments were car-

ried out for investigation of certain factors.

fhe material used in 1964 was pyrazon formulated as «@ wettable pow-

der containing 80 % technical 1-phenyl-4-amino-5-chlorepyridazon-6. This

formulation is known as PYRAMIN. The rates of application expressed as

per kg/ha active ingredient (a.i.) refer to technical pyrazon. The follo-

wing dosage rates were used in the experiments:

2.4 kg/ha = 2.1 1b/ac
3.2 " = 2.6 "

" < 4.2 a

® = 5.7 a

= 604 "®

Detailed trials in Germanys- The trials were conducted by the B.A.S.F.

field and advisory staff in gifferent parts of Western Germany. Plot si-

ges used were generally 25 m with 4 replicates laid out in randomised

blocks. Overall applications of pyrazon were made by knapsack-sprayer.

fhe details of each trial are given in the tables. Assessments of

beet injuries were made up to the following scales

Assessment scale for crop injuries % damage

1 =# no injury 0

= very slight injury 2.5

= slight injury 5

slight to moderate injury 10

moderate injury 15

moderate to severe injury 25

severe injury 35

very severe injury 67.5

complete mortality 100

2
3
4
5
6
7
8
9

Field trials in France:- One series of 47 trials were conducted by the

I.1.B. (Institute Technique Francais de la Betterave Industrielle). They

were carried out according to an identical trial key by the strip method

and sprayed with a band sprayer attached to a precision drill. The band

width was normally 15 cm. The results gained in these uniform trials were

very representative.

In some of the experiments beet injuries were observed. Therefore the

I.1.B. together with the field etaff of the PROCIDA Co. issued for each

experiment a query sheet. The details of these sheets were examined at the

B.A.S.F. Experimental Station, Limburgerhof.

Pot experiments of the B.A.S.F. laboratory for a icultural chemistry:- The

factors "fertilizing" (trial A) and "seeding depth" (trial B) yere studied

in glass dishes (Neubauer-dishes) which had a surface of 100 cm, a height

of 6 cm and no drainage holes.

Soil type in trial A comprised of Limburgerhof sand containing 13 %

silt and clay.

Soil type in triel B was Gartelshausen loam with 37 % silt and clay.
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In both cases, "silt and clay" means soil fractions with a particle
size of less than 0.02 ma.

In trial A, a complex fertilizer 13 : 13 : 21 was used.

Evaluations were made by counts, photographs and determination of
the dry weights.

Pot experiments of the B.A.S.F. laboratory for herbicidal research:- The
factor "insecticidal treatment" was investigated from experiments carried

out in the open. Plastic pots with a diameter of 8 cm and with drainage-
holes were used.

Soil-type: Limburgerhof sand

Number of beet seeds per pots 30; depth of seedings 2 cm
Watering: 3 - 6 mm daily
Evaluation by: counts of beetplants

RESULTS

The results of the experiments considering the different factors are
described in the following.

Soil type

A series of experiments in Germany - conducted by the B.A.S.F. advi-
sory staff-were designed to investigate the influence of different soil
types on the selectivity of pyrazon. To ensure similar climate conditions,

only light and heavy soils situated in a narrow area were chosen. There
was no variation in time of drilling and application. The results from
the 4 parallel experiments are given in table 1.

Table 1.

Response of beets to pre-emergence applications

of pyrazon on different soil types.

 

Injury rati 1-9
Soil type pyrazon kg/ha

0 2.4

 

Light soils
( sand-loamy sand)

Heavy soils

loam-clay)     
 

On all soil types, the normal rate of 3.2 kg/ha pyrazon generally

caused no growth retardations or damages. A 50 % overdosage (= 4.8 kg/ha
a.i.) applied on heavier soils was practically tolerated by the beets,

whereas on lighter soils, a temporary growth depression occurred. Al-

though these depressions are of minor importance, attention should be

paid as the inter-action of other unfavourable factors tend to make the

results worse. The analysis of the French experiments carried out with a
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dosage rate of 4.6 kg/ha a.i., also showed a certain correlation between

soil type and beet injury. The details are given in table 2. The heavier

the soil, the less the number of experiments with heavier injuries.

Table 2.
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From this trial it was clear that the normal rate of 3.2 kg/ha py-
razon was tolerated by beets when the fertilizer amount did not exceed
100 kg/ha N. The amounts of 6.4 kg/ha pyrazon and 50 kg/ha N caused a

marked retardation of beet growth. However, these results arevalid only

under the hard experimental conditions explained.

Countings of the beets showed that increasing amounts of N reduced

‘the emergence of the beets. The mortality of plants observed at a later

stage of development was mainly dependent on the pyrazon rates. According-

ly, the injuries shown in figure 1 are a summary of fertilizer and pyra-
zon effects on beets.

It is noteworthy that the germinating capacity in the check was not
more than about 80 %

Insecticidal treatment

For the control of soil born insects the soil or the seed has to be
treatet with insecticides. The effects of increasing amounts of pyrazon

on beets in combination with aldrin/heptachlor soil treatments was investi-
gated by pot experiments at the B.A.S.F. laboratory for herbicidal research.

Aldrin was applied to the soil at rates of 1.5 and 3 kg/ha ai. and hepta-
chlor at rates of 2 and 4 kg/ha a.i..

The effect was critically examined by counting the number of beet

plants where 12 - 15 plants per pot were considered normal.

Figure 2.

The influence of razon on beets in combination

with soil application of aldrin and heptachior.
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From figure 2 it can be concluded that beets tolerate a single pyra-

zon application at doses of 3.2 or 6.4 kg/ha. However, at the very high

rate of 9.6 kg/ha thinning was observed. Beets also tolerated "normal" and

"doubled" pyrazon rates in combination with sqil treatments of 1.5 kg/ha

aldrin as well as 2.0 kg/ha heptachlor, but double doses of insecticides

in connection with increased amounts of pyrazon caused severe thinning.
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Seeding depth

In springtime 1964 the fields had a very good tilth. On lighter and

medium soils this often resulted in deeper than normal drilling, causing

unfavourable germinating conditions particularly when the soil surface be-

came crusted. Although this is a known fact farmers were inclined to be-

lieve that inhibited germination only originated with sprayings of pyrazon.

As a result, the B.A.S.F. laboratory for agric. chemistry carried out

a pot experiment to investigate possible correlation between depth of dril-

(tabla 3).ling and pyrazon treatment

Table 3.

Effect of seeding depth and pyrazon on the dry weights of sugar beets.

 

Treatment kg/ha Seeding depth Dry weight
cm
 

Untreated -

pyrazon 3.2

pyrazon 6.4     
 

The results reported in table 3 indicate that, due to the beet re-

duction in numbers, the dry weights became less when seeding depthe and

rates of pyrazon were increased.

Pield trials carried out in France confirmed the influence of deep

drilling on the development of beet seedlings. If these trials were di-

vided into two different seeding depths (table 4) it was obvious that

deeper seedings resulted in a higher precentage of trials with beet in-

juries than shallow seedings. The rate of pyrazon was 4.8 kg/ha.

Table 4.

Influence of seeding depth on beet injury in French field trials.

 

Number of treatments with Number

Seeding depth no injury slight injury heavier injury] of trials

 

2 cm and less 17 2 22

Deeper than 2 cm 7 6 22   
 

 
The French trials were carried out with different types of preci-

sion drills. Special stress should be given to the fact that the type

of drilling equipment may have an influence on the uniformity of the

seeding depth.
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Application techniques

The trials of the I.1.B. in France were planned with a dosage rate

corresponding 4.8 kg/ha at overall application. The application techni-
ques involved band sprayers attached to precision drills. The band width

was supposedly 15 cm, but exact measurements showed that band width was

sometimes reduced to 10 cm. In these instances pyrazon doses of up to

7.2 kg/ha a.i. were reached. The correlation between degree of beet in-

juries and band width is demonstrated in table 5,

fable 5.

Relations between beet injury and band width

 

umber and percentage of treatments with Number of

no injury slight injury heavier injury trials
 

Band width of

15 cm and more 20(= 69%) 6 (= 21 4) 3 (= 10 4) 29

Band width of
less than 15¢ 5(= 31%) 5 (= 31 &) 6 (= 38 %) 16     

It was found that beets in trials with a band width of less then
15 cm were damaged to a greater extent than those from experiments with
a band width of 15 cm and more. From these trials it was apparent that
even on medium to heavy soils, as occurred in France, overdosages of

pyrazon should be avoided.

Pre-seeding incorporation

From many trials it became evident that pre=seeding incorporation
of pyrazon improved weed control, when climatic conditions were rather

dry. The B.A.S.F. advisory staff conducted a series of field trials to
investigate the effect of pyrazon when incorporated alone and combina-

ted with a triallate/diallate treatment.

fable 6.

The influence of different application methods of pyrazon on beets.

 

3.2 kg/ha 3.2 kg/ha 2.4 kg/ha pyrezon +| Number
pyrazon pyrazon 122 kg/ha di/triel- of

posteseeding pre=seeding late pre~seeding trials

incorp. incorp.
 

Injury rating 1.1 1.3 102 17

1-9      
As shown in table 6, practically the same good selectivity was

achieved by both methods and by the addition of di-/triallate. The
addition of these materials is important in the control of grassy weeds.
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DICUSSION

During 1964, approximately 150,000 ha of beets in Europe were trea~
ted with pyrazon and in very few cases were there complaints concerning beet

injuries. These complaints were carefully examined and it was concluded that
a coincidence of certain unfavourable factors may influence the selectivity
of pyrazons

502 kg/ha i.a. is considered the normal rate of pyrazon. Rates of more

than 50 % above normal should be avoided. With this in mind, we stress the

importance of a uniform band width when band spraying. Soil insecticides in

addition to pyrazon will not cause adversive effects when recommended rates

are observed.

Fertilizer rates of 130 - 150 kg/ha N with a pyrazon dosage of 3.2 kg/ha
appear to be safe. Particularly on lighter soils and under dry conditions, a

very high fertilizer rate forms an unfavourable level of salt concentration,
thus endangering the emergence of beets. In such a case the selectivity of

herbicides may be reduced.

Factors delaying the emergence of beets, e.g. too deep drilling, soil

crusting, cold weather conditions etc., could also cause a weakening of the

beet seedlings so that high rates of pyrazon may increase possible injuries.

In the trials the most suitable drilling depth for beets has been app-

roximately 2.5 em. As far as drilling depths were concerned, different types

of precision drills were found to drill differently. This warrants special

attention.

Taking the above mentioned factors into account, pyrazon, at rates of

3.2 kg/ha on light and medium soils and
4.8 kg/ha on heavier soils

may be safely applied. The unfavourable influence of other factors on beets
may decrease the selectivity of pyrazon. Therefore strict observations to

the fertilizing and insecticidal recommendations must be observed.

Under these conditions also, a pre-seeding incorporation of pyrazon

is possible.

We have studied all the above named factors in detail because they

may concern many other soil herbicides.

Acknowledgments

The authors wish to thank Mr. Levrault and Mr. Schneider for their
help in the translation of this paper.

References

BEINHAUER, H. (1964) Neuere Versuchsergebnisse zur Unkrautbekdémpfung
in Zuckerriiben mit Alipur und Pyramin.

Zucker 17, 59-64

FISCHER, A. (1962) 1-Phenyl-4-amino-5-chlor-pyridazon-6 als ein neues
Riibenherbizid.

Weed Res. 2, 177-184

642 



Research Summary

FURTHER EXPERIMENTS WITH THE USE OF PYRAZON IN SUGAR BEET

PURIHE
R

LVPehiit
h

i)

1.

G.W. Cussans

Norfolk Agricultural Station

Norwich

INTRODUCTICN

Work reported by Fischer (1961) and by a number of authors at the Sixth

British Weed Control Conference demonstrated the potential selectivity of

this herbicide and indicated the need for further study of the problems

associated with variations in soil type and moisture status, together with

the need for study of the different methods by which the herbicide could be

applied. With this aim experiments were undertaken in 1963 in which app=-

lications made just after drilling were compared with applications made at

the cotyledon to early 2-leaf stage of the crop. The results showed that

responses to post-emergence applications were so variable as to cast doubt

upon the value of the technique except as an emergency treatment. Mean-

while Lush and his colleagues reported the low activity of pre~emergence

applications under dry conditions and suggested a possible improvement from

working the herbicide into the seedbed before drilling. Accordingly the

series was modified in 1964 so that applications made just after drilling were

compared with applications worked into the seedbed before drilling. Seven

experiments were completed both in 1963 and 1964. Soil types ranged from very

light aands to medium silt soils but no experiments were satisfactorily con-

cluded on heavy clay soils. In 1963 all experiments received substantial

amounts of rain during the three weeks after spraying with the possible ex-

ception of one late drilled site. This was also true in 1964 and in fact the

earlier part of the season was noteble for extremely cool and wet conditions.

All experiments were sprayed with an Oxford Precision Sprayer at a volume

rate of 50 gals/ac. The experiments were all laid out to a 4x 4 latin square

design, plots being split for method of application, The main treatments in

both years were 0, 1.5, 5.0 and 5.0 lb/ac a.i. of pyrazon.

RESULTS

The 1963 experiments

Some results of these experiments are shown in Fig. i which illustrates

the seedling counts of sugar beet and the four most commonly occurring weed

species. In all cases these have been expressed a3 a percentage of the

counts on control plots.

Pre-emergence applications had little or no effect on the beet seedling

counts except in experiment No. 5. However, in some cases where numbers were

unaffected the early vigour of the crop was reduced, but recovery was arp-

arently rapid and complete. At site No. 5 seedling numbers and vigour were

markedly reduced by the dose rate of 6.0 lb/ac and this was reflected in a

reduced plant population and lower yield. In general the effects of pre- and

post~-emergence applications on beet were similar, except in experiment No. 6

where post-emergence applications of 5.0 and 6.0 Ab/ac resulted in marked red-

uction in vigour and some seedling mortality with gubsequent loss of yield.

643 



“f Fibure 1

1963 saperinaats - ‘Seedling counts ofsugar E8E and some+ oajor eel
 

 

 =

Experiment — 1

'Pre-emergence applications

sane ; : !

Sugar jo). i

beet i
|

 

 

 

   
 

——~FPel
+
|

t

i
t x' - '

{

|
i

   
  
 

 

 

Veronicé

SPP- . : i a >

ave: @& be

' Post-emer gehee applications

    

|
sopeesee 8.   

| |

Subeet    
j

|

Polygonum
~ svicuisres

 

              
Pol gonun
Bony valus ©

1

t

 
 

 

Stellarta
media =   
 

spp.    ” -Yerontca~-———] he

 

abe abc abe abc

Dose of FCA lbfac (a-d.) = a= 1.5

=z =
 

 

644   



 
 

 

 

R 5 6 7

_tu Wt
ttpetergolnfpatemeeinaaemie eniagepem

,-- moe Li be [

 

ntroL
A 

 

  
: tsas r¢

 

  ous

Be; abc =n
 

hegettting applications

“aeJULn
Stellaria
media

 

  
 

  
 

Polygozmun
SpPpe 1

|
i 

* Naeidialel = az
 

 

j a

mony be, abe abe abe =—s_ abo abe abe

"Dose of FChIb/ea (a.i-) -| az 15 ‘b = 320 e = 6.0

zi

   

  



Pig. 1 clearly demonstrates that pre-emergence applications were the

most effective for weed control. There were no great differences in the

susceptibility of the main weed species to pre-emergence applications but

there was a striking difference petween the susceptibility of Polygonum

aviculare and P, convolvulus +o post-emergence applications. Pre-emergence

activity in experiment No. 7 was comparatively low.

The 1964 experiments

Seedling counts of - beet and the four most common weeds expressed

as a percentage of counts on control plots are shown in Fig. 2.

Results were generally similar to those recorded in 1965 but pre-

emergence activity was higher in experiments 1 and 3 where doses of 3,0 and

6.0 lb/ac resulted in marked effects upon the numbers and vigour of sugar

beet seedlings. Most weed species were very well controlled but Viola

tricolor proved relatively resistmt.

No mjor change in selectivity resulted from goil incorporation but at

all sites, except that of experiment No, 7, activity of pyrazon was reduced

py thia method of application. This reduced activity was most marked at

sites 1 and 5.
:

DISCUSSION

Application of pyrazon immediately after drilling was the most satis-

factory technique tested and a dose of 5.0 lb/ac applied in this way in most

cases resulted in over 80% reduction in seedling population of a range of

weeds, without damage to the crop, Activity was exceptionally high on some

sites where applications were made to very light scils early in the season.

It would appear therefore that the dose rate of 3.0 lb/ac which is generally

acceptable for a range of loam soils might be reduced on very light soils.

Conversely at one experiment in the series (No. 7 in 1963) activity of pyrazon

was relatively low. This site was drilled rather late in the season 80 that

soil moisture could have been the limiting factor, but the effect of soil

type cannot be ruled out completely since this was the only experiment of the

series to be carried out on @ silt soil.

The post~emergence applications in 1965, made in every case at the very

early 2-leaf stage, were not satisfactory. In some cases crop damage was

caused and, with the exception of Folygonum convolvulus and Sinapis arvensis,

weeds were not well controlled. Despite these results the impression was

formed in the field that post-emerzence applications, whilst not so efficient

as pre-emergence applicatioua, were worthy of consideration as emergency

treatments.

The main significance of the soil incorporated treatments included in the

1964 experiments was that guch incorporation might reduce dependence upon rain-

fall. This could not be teated as the 1964 experiments all received adequate

rain and, indeed the earlier part of the season was notably cool and wet.

Under these conditions the soil incorporation technique reduced activity mpre-

sumably due to dilution of the herbicide by its admixture into the soil. In

most cases this reduction in activity was not so great as to rule out the

technique for practical use and more work needs to be carried out on the effects

of different methods of incorporation and if possible the interaction between

incorporation techniques and climatic conditions.
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TRIALS GN MIXING PYRAZON

INTO THE SOIL FOR SUGAR BEET CROKS

L.A. Durgeat, J. Lhoste and F. Vernie
Institut Technique Frangais de la Betterave Industrielle

6, cité Monthiers, Paris 9e
Laboratoire des Pesticides, Procida

17, rue Soyer - Neuilly, France

Summary Mixing pyrazon into the soil before drilling has
given satisfactory results for selectivity, as well as beet

germination and weed control. This method has the advantage
of making the treatment efficiency independent of rainfall,

INTRODUCTION

Selective weed control in crops by means of the pre~emergence method
very mich depends on weather conditions. For the spread of the herbicide

in the top layer of the soil and its coming in touch with the young weed

seedlings mainly depends on the amount of rainfall after the application.

So as to lessen the incidence of this factor that the farmer cannot
control, we have mixed the herbicide, pyrazon (1) in this case, into the
top layer of the soil where beet were to be drilled,

MATERIALS AND METHODS

Trials were carried out according to the method recommended by the
Biological Trial Committee of the French Phytiatry and Phytopharmacy
Society (2).

The trial sites were chosen because of their characteristics, as
different as possible from each other. Some information concerning
the trial conditions are given hereafter.

Experiment 1

This experiment was conducted at Aulnat, Puy—de-Déme, France.

Soil type: Clayey-siliceous

Seed: Maribo Poly

 

(1) - Pyrazons 1 phenyl - 4 amino - 5 chlore = 6 pyridazone

(2) = This method can be obtained at the following address:
Société de Phytiatrie et Phytopharmacie, 57, bld. Lannes,
Paris 16e, France.
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Pyrazon application dates April 9th, 1964 for mixing~in

April 10th for surface treatments

Drilling dates April 10th

Mixing-in techniques One going-over with a heavy harrow

Rainfalls 35 mm (counting 16

mm

between April ist and 10th)

38 mm during May

Experiment 2

This experiment was conducted at Poupry, Eure et loir, France.

Soil types Clayey lime

Seed: Ordinary Desprez seed

Application dates April 11th for mixing-in

April 14th for surface treatment

Drilling dates April 13th

Mixing-in technique Two crossed going-overs with a light harrow

Rainfall: From April 15th to 18th - 59 mn.

Experiment 5

This experiment was conducted at Maulers, Oise, France.

Soil type: Plateau silt

Seeds Rubbed and graded Polybeta Desprez

Precision drilling: 1 seed every 6 cm.

Application date: April 22nd for mixing-in

May 5th for surface treatment

Drilling dates May Sth

ixing-in technique Spring~tined cultivator working down to

about 30 cm.

Rainfalls From April 22nd to 24th = 15 mm.

During May - 22mm.

Experiment 4

This experiment was conducted at Fresnay-le-Gilmer, Bure et Loir, France.

Soil type: Clayey lime, wet at treatment time

Seed: Ordinary Desprez seed

Application date: July 11th for mixing-in

July 16th for surface treatment

Drilling date: July iith

Mixinge-in technique: & light harrow crossed twice and a spring-

tined cultivator working dom to 10 cm.

Rainfall: July 11th to August 6th - traces

The Aulnat, Poupry, Maulers trials were carried out on sugar beet and

the Fresnay-le-Gilmer trial on stecklings.

RESULTS

The results are given in the following table. The data we are giving

allow the following remarks to be made:-
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RESULTS OF THE PYRAZON MIXING IN TRIALS IN SUGAR BEET CROKS

 

OBSERVATIONS
 

Pyrazon On weeds On beet

rate of Application

use in method Variation of

kg/ha Number Weight Number of seedling
destroyed loss seedlings weight com

% per pared to
meter control plot

 

 

Aulnat

3.2 Nixed~in 29 (4)
5,2 Surface ° 29

Poupry

5.2 Mixed=in (5)
5.2 Surface

Maulers

5.2 +
fertiliser

(1) Mixed-in
3.2 +

fertiliser

(1)

Fresney-le

Gilmer

1,6
1.6
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Surface P
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a e Surface        
The fertiliser is a liquid (Solonia) containing N. 14, FP,

K. 0, spread at 1,000 litres per hectare

Harrow

Spring-tined cultivator
Un-sprayed control plot 25

Un-sprayed control plot 21
Unesprayed control plot 13

Un-sprayed control plot 55
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Efficiency

Compared to the surface treatments, mixing pyrazon into the

soil appeared to increase its efficiency on weeds. Efficiency

was higher when the herbicide was mixed-in more deeply (Fresnay-

le-Gilmer and Maulers trials).

This kind of application makes it possible to control

correctly the weeds coming from deeply buried seed, such as

Galium aparine (L.) and Avena fatua (L.).

Incidence on beet seedlings

During this first experimental year, mixing-in at various

levels does not seem to have increased the toxicity of pyrazon

toward beet seedlings.

However, it must be mentioned that in thePoupry trial

(clayey lime soil), a temporary depressive action was noted at the

rate of 5.2 kg of active ingredient per hectare.

DISCUSSION

The trials concerning the mixing-in of pyrazon with various equipment

(light harrow, heavy harrow, spring-tined cultivator) have shown that the

efficiency of pyrazon seems all the more important that the product comes

in touch with the wet layer of soil. Furthermore, for the same weed

control action, the rate of use of pyrazon mixed into the soil can be

lowered by about one fourth (Fresnay-le-Gilmer trial) compared to the rate

used in the pre-emergence treatment. Finally, mixing pyrazon into the

soil can provide the following advantages:-

It does not slow the speed of precision drills (the chemical being

mixed-in before this operation).

Weed control is done on the whole area under beet.

It enables to achieve good efficiency whatever the rainfall before

drilling may be.

It makes it possible to destroy weeds that germinate deep in the

soil, such as Galium aparine (L.), Avena fatua (L.) etc.

As the mixing-in technique does not require a high rate of pyrazon,

the chemical's selectivity toward beet seems greater.
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FURTHER EXP! AMTNO-
5 CHLOROPYRIDAZO} Y FOR THE
CONTROL OF ANNUAL WEEDS IN SUGAR BEET 

G.B. lush and A.J. Mayes
Boots Pure Drug Co. Ltd., Lenton Experimental $

control by pyrazon.
ater efficacy under drier condit

In 1964, the Lenton trials formed an integral part
wide programme. This comprised detailed trials exam
methods and timing of use and country wide user trials
application under farm conditions. Application during
spring gave good weed control where drilling was early
Late applications under drier conditions were less succ
icorporation under the moister conditions was generally

age. Soil type was found to be of significance,
greater weed and crop effect was noted shoxd

oren f use in the U.K.

INTRODUCTION

t ectveetl Be 5 , : Deiat nahinPischer” first rerorted the Promising selective herbicidal prof PCA (later to be known as pyrazon).

Fischer‘, Cussans’, Lhoste et al and Lush et alt reported resultsthe field in Germany, France and tn= U.K. There was an indication thatthe U.K., pre-emergence application might be more selective. Incorporationwas suggssted as a means of improving weed control,

Further trials were arranged in 1963 to establish the
efficacy of pre- and post-emergence application and to gain éincorporation. This work led logically to a large scale joint progr:1964.

METHODS AND MATERTALS

Trials sites were selected with the assistance of the BritishCorporation and members of Boots fieldstaff.

a) Detailed trials:- plot size was 1)20th acre with three replicates,application of pyrazon was overall by boom sprayer at 20 §-p.a.
b) Farmer user trials:- application of pyrazon was made by band sprayer oroverall with farm equipment calibrated beforehand. Plot size was gen-erally between $ and 14 acres without replication.

The experimental material used in both 1963 and 1964 was pyrazon for-
molated as a wettable powder containing 80% technical l-phenyl-4 amino-5chloropyridazone-6 (pyrazon). This formlation known as Pyramin was
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supplied by Badische Anilin und Soda Fabrik.

1263
In 5 detailed trials in Nottinghamshire and Lincolnshire on soils

varying from sand to clay loams, rates of use, timing of application, and

incorporation were examined. Treatments were as follows:-

a) Incorporated pre-drilling application at 2.0, 2.8 and 3.6 lb/ac Bele

(pre-emergence)

bd) Non-incorporated immediate post-drilling application at 2.0, 2.8 and

3.6 lb/ac a.i.

c) Post-emergence application at 2.0, 2.8, 3.6 and 5.6 lb/ac a.i.

Beet stages were from the initial appearance of the first leaf until

the first leaf was fully expanded.

Drilling in the locality where the detailed trials were laid down

was generally later than in East Anglia and occurred in the trials between

the latter half of April and early May. Soils were sufficiently moist to

ensure crop and weed emergence but only slight rain occurred within the

three weeks after drilling. A demonstration trial in Hampshire was drilled

earlier in the season under moist conditions.

1964
7 dateiled trials in Nottinghamshire, Lincolnshire, Leicestershire

and Staffordshire on soils from sands to clay loams were laid down to

examine rates of use and the effect of incorporation with different

implements compared with surface pre-emergence applications. Three types

of trials were carried out:-

Comparison of 2.0, 2.8 and 3.6 lb/ac a.i., made by incorporated pre-

drilling and by non-incorporated post-drilling (pre-emergence) methods.

Comparison at 2.8 lb/ac a.i. of the following incorvorating implements;

light and medium harrows, chain harrows, weeders and the Kombi Krumbler

by the pre-drilling method with non-incorporated post-drilling (pre-

emergence) application at 2.0 and 2.8 lb/ac ai.

Comparison of different dates of drilling in the same trial. Incor-

porated pre-drilling application at 2.8 lb/ac a.i. and non-incorporated

post-drilling (pre-emergence) application at 2.0 and 2.8 1b/ac aeli.

were made.

In a further detailed trial the response to pyrazon of different

seed types and varieties was compared.

27 farmer user trials covered a wide range of soils and climatic con-

ditions. Application was by band or overall sorayer, generally immediately

after drilling. Rate of use was 2.8 lb/ac per sprayed acre.

Drilling was generally late in 1964, but unlike the late drilling

in certain areas in 1963, it coincided in most instances with wet con-

ditions.
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Assessments of the 1963 and 1964 trials were made by qualitative
and quantitative methods.

RESULTS

Details are given in the tables of six typical detailed trials -
all that space limitations allow.

1963 Trials

The beet and weeds emerged simultaneously and with post-emergence

applications both crop and weed tended to be equally susceptible to

pyrazone. At the early first leaf stage when some measure of weed control

was obtained serious beet damage occurred. At Marston beet sprayed at the

fully expanded first leaf was damaged and there was no weed control.

Pre-emergence applications were superior. Unincorporated pre-

emergence application although giving somewhat greater selectivity was

still unsatisfactory. Incorporated pre-drilling avplication showed

improved weed control and crop safety. At Marston where drilling was
rather earlier and conditions rather moister a satisfactory standard was

achieved by this technique. In Hampshire where drilling was early and
moisture high, good results were achieved without incorporation.

1964 Trials

Under the far wetter conditions results were far superior to 1963.
Generally weed control was good to excellent and little adverse crop

effect occurred. Late applications gave poorer standards of weed control

which could be correlated to drier conditions. Under drier soil conditions

as at Marston, the incorporated pre-drilling method showed some improvement.
Under the wetter conditions prevalent this year, little improvement wes

noted with incorporation. Im one replicated trial some blocks showed
poorer others gave better control. No consistent difference was found
between different implements.

A differential response according to type of mineral soil was

apparent. On medium and clay loams, provided adequate moisture was avail-

able, weed control was excellent at 2.8 lb, whilst 2 lb gave quite good

control. Under these conditions the crop tolerated 3.6 1b of vyrazon and

only slight retardation was recorded. On sandy soils both crop and weed

response was often more marked. Provided moisture was adequate 2 lb
pyrazon gave excellent weed control. Often 2.8 1b caused no crop effect

on sandy soils, but in three trials marked crop effects occurred. At

Lichfield rates above 2 1b and at Coddington rates above 2.8 1b sufficiently

thinned the crop to make singling a more difficult task. At both these

sites the highest rate - 3.6 lb left just sufficient beet to make an

adequate plant population. At Sleaford however 2.8 lb caused up to 80%
thinning and yields will be depressed because of an inadequate population.

For all sandy sites records of the mamurial programme, pH, coarse/fine

sand ratio were examined; no correlation between any of these factors and

increased herbicidal activity was apparent.

In line with continental experience activity against weeds on fen and

peat soil was found to be negligible at the rates used in this series of

trials.
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Prolonged residual weed control after singling was noticeable at

several sites where there was no disturbance of the soil after overall

application. No. differences in response by different types and strains

of beet seed have been found. Differences in weed susceptibility were

observed. The more commonly occurring weeds are categorised in Table I.

DISCUSSION

Post-emergence application of pyrazon to sugar beet would appear

+o be of less value in the U.K. because of difficulties of timing. A

post-gingling technique described by B.A.S.F. but not included in the

déries of trials reported in this paper would appear to be worthy of

evaluation.

With pre-emergence application which at present appears to be the

more promising method of use for the U.K., a greater margin of selectivity

was shown. Weed control and crop safety in 1963 were further improved

by incorporation. This further improvement was considered to be due to

placing the herbicide in more intimate contact with soil moisture. At the

Hampshire trial in 1963 soil moisture and rainfall soon after application

were more plentiful, consequently weed control was good without incor-

poration.

The importance of soil moisture and rainfall was demonstrated very

clearly in 1964. Drilling of beet in the main sugar beet areas was later

than in 1963 but since the delay was due to wet soil conditions this

ensured adequate soil moisture at the time of drilling and application.

Only in a few of the trials were weed control results inadequate. Except

where these failures were on fen soils they were associated with the very

last applications of the season when conditions were becoming drier. Since

early drilled beet is more likely to be associated with the adequate soil

moisture and following rain so necessary to successful pyrazon usage, it

appears important in future seasons to apply pyrazon to early drilled crops.

Another important feature emerging from the 1964 trials is the re-

lationship between activity and soil type. On medium soils, 2.8 1b ai.

per acre proved to be the optimum rate. On sandy soils, where activity

was greater than on other mineral soils a lower rate of use is necessary

in the U.K. This is in contrast to continental European countries where

the minimum rate employed is 2.8 lb. The major acreage of beet in the U.K.

ia grown in soils not heavier than medium loam, hence the concentration

of trials on loams and lighter soils. The need for further work is

indicated on heavier soils at the increased rates which are currently

employed in Europe for heavy soils.

Generally, due to adequate rainfall, incorporation did not give the

improvement demonstrated under 1963'3 drier conditions. It is therefore

not possible to comment on the relative efficacy of the different imple-

ments tested. Further investigation into this technique should be con-

sidered. 
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Mable I -Weed Susceptibility List

Susceptible Moderately resistant

Charlock Polysommavimiare Knoterass
Corn Spurrey Veronica 320 Speedwells

Annual Meadow Anagallis Scarlet
Grass Pimpernel
Redshank ~ Fumaria officinalis Ltory

Galium aparine Cleavers
Wild radish

Pennycress Resistant
Shepherds purse

Avenafatua Wild oats

and all perennial weeds.

Hempnettle

Annual nettle

Mayweed
oodium album Fat Hen

ver rhoeag Corn Poppy

1 Red Dead Nettle

j Chickweed
Polvgonum convol- Black Bindweed

valus

Assessment Scale used in Tables II - V

Crop Weed

No injury No control.

Slight injury, no mortality Up to 20 per cent weed control.

Slight to moderate injury, Up to 40 per cent weed control.
up to 15 per cent mortality.

Moderate injury, Up to 60 per cent weed control.
up to 25 per cent mortality.

Severe injury, up to Up to 80 per cent weed control.
50 per cent mortality.

Very severe injury, over Over 80 per cent weed control.

50 per cent mortality.

Timing of spraying is defined in the table as follows:

“Pre-" = Pre-drilling - refers to svraying before drilling.

"Post-" = Post-drilling - refers to spraying after drilling. 



Table II - Typical Results of Detailed Trials

Date and Date Temp. Soil Pyrazon Incorp- Crop Weed Weed

timing of of % moisture 1b/ac oration injury Stage control

spraying drilling air soil and aei. rating rating

rainfall
ee

Marston a)22 Apr.(Pre-) adequate for 2.0) 0-2 3-4
1963 23 Apr. 16 17 germination of 2.8 unemerged

b)23 Apr. (Post-) crop and weed. 4.6 0-3 2-3
sandy Slight rain only

between drilling

and emergence.

c) 6 May(*) 3-5 cotyledon 2-5

d)23 May(*) 0-3 1-4 leaves 0-1

Caunton a) 9 Apr.(Pre-) 7 good moisture 0-14
i followed by

1964 bd) 9 Apr.(Pre-) 10 Apr. frequent cali,

heavy o)10 Apr.(Post-) 8 : 0-4 3-5(2.8 1b)

loam

4-5
O-1 unemerged

d)27 Apr. (Pre-)

e)27 Apr. (Post-)

adequate for 0 RHCES eal 3-5

good germin- 0-2 6 3-4

ation signifi-

cant rainfall during

germination.

27 Apr.

germination 2.8

poor and

patcy - rather

dry conditions.

f) 1 May(Pre-)

g) 1 May(Post-)
1 May unemerged

2.0,2.8

*Post-emergence application; 1 sugar beet at cotyledon stage 2 sugar beet at cotyledon stage 



Table IIT

Date and Date Temp. Soil Pyrazon Inoorp- Crop Weed Weed

timing of of Cc moisture 1b/ao oration injury State control

spraying drilling air soil and aie rating rating

rainfall
neni

Lichfield a) 1 Apr. (Pre-) good moisture 2.0
followed

1964 bv) ra 2.8 once

0) frequent 3.6
sandy vada

a) 2.0

e) sah twice

f) 3.6

¢) 2 April(Post-) 2.0

h) " OT) 2.8

1) «|S " 3.6
nn
n

can

Ha

Coddington,)16 april(Pre-) soil nah 2

P
u
b

F
U

D
D

f
F
V
N

o
O 4

nil

onoe6
ist .

1964 ») SoLlowaa nie a2 4-5
3 ) ; by 30 6 5

frequent

0) rain 2.0
until

°) drilling. a
f) Moderate 3.6

rain

&)30- Apr. (Post-) after 2.0 *early
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Table IV

ne
Date and Date Temp. Soil Pyrazon Incorp- Crop Weed Weed
timing of of C moisture 1b/ac oration injury Stage control
spraying drilling air soil and aei. rating rating

rainfalleeePrestwold a)13 Apr. (Pre-)e i¢ apes a. good moisture 5-5
1964 b)14 Apr. (Post-) followed. byi frequent rain
sandy
loam c) 6 May(Post-) 6 May 16 14 germination of 0-4

crop and weed
rather slow -
rather dry after
drilling.

unemerged 3-5

Gonalston a)10 Apr.(Pre-) 10 Apr. 12 8 soil moist 2.8 4-5unemerged1964 b)1l Apr.(Post-) 10 Apr. 11 7 Sareea aati 3-4(2.882. 3 (2.0 lba

Table V__- Summary of User Trials, 1964.
Number of Moisture rating Crop Effect Weed Controltrials per
soil type good moderate poor nil slight severe 5 43210

No. of trials "No.oftrialsNo.oftriale”
light 4 4 0 oO 4 0 20000
sandy loam 3 2 1* 0 3 2 1*0 0 0
medium 14 10 ae 14 5 O 1* 1*
organic 4 4 0 0 4 0001 3

0

a

unclassified 2 2 0 0 2 0 o 2 0 0.0*In every instance moderate or poor moisture rating is directly related to
poor weed control rating. 



THE USE OF PYRAZCN FOR PRE-EMERGENCE WEED CONTROL IN SUGAR BEET

F. R. Stovell and M. B. S. Tulloh
Shell Chemical Company Limited, London

Summary A programme of twenty nine trials was carried out

to determine the performance of Pyrazon (1-phenyl-4-amino-

5-chloro-pyridazone-6) as a pre-emergence herbicide under

a variety of soil. and weather conditions; this work was

combined with studies on the methods apd effects of soil

incorporation. The conclusions are that with the use of

different rates according to soil type and with the

assistance of soil incorporation in dry weather

satisfactory weed control can be obtained without risk

of crop damage.

INTRODUCTION

Since this chemical was introduced by Fischer (1) in 1961 a
considerable amount of further investigation has been done both in

Europe and in Britain. At the 6th British Weed Control Conference

several papers were given on the subject (2), (3), (4). It was
shown that the crop could tolerate a high rate of the chemical

(4 lbs/ac.a.i.) during most stages of growth, and it was found that
the majority of common weeds could be satisfactorily controlled at

this rate provided that the application was made before the weeds

reach the 2 true-leaf stage. The mode of action is primarily

through the root system via the soil.

Soil type and soil moisture play an important part in
determining the activity of the material. Since the soil surface

can dry out rapidly at drilling time, it was thought that incorp-

oration of the chemical into the soil would help to bring it into
contact with the available moisture. It was decided to try to find
a simple method of incorporation for use in commercial practice, as

well as determining the optimum dose rate for each soil type.

METHOD AND MATERIALS

Field experiments were carried out in three series. In
Series I the layout was a randomized block design in which an
overall spray of Pyramin* was applied at different rates; these

experiments will be harvested to determine crop yields. In
Series II single plots were sprayed with a band sprayer with various
soil incorporating mechanisms attached to a precision drill. The
Series III trials also combined comparisons of incorporation with

different rates of chemical.

* Pyramin is an 80% wettable powder formulation of Pyrazon.
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Series I

The rates tested in terms of active ingredient were 2.4, 2.8
and 3.2 lbs. of Technical Pyrazon per acre, and a compar:i.son was made

between soil incorporation and no incorporation, at each cate.

Trials were carried out at ten centres; the design was Randomized

Block with three replicates, the plot size being 1/4 acre, The

application was made before the crop was drilled, with a knapsack
sprayer at a volume of 30 g.p.a. and a pressure of 40 p.s.i. The

details at each site are given in Pable l.

The efficiency was assessed by counts of weed species in 4! x
3' quadrats on each plot, and by visual scoring.

Series II

Twelve trials were carried out, using the same rates as in
Series I, except at Site 15, on Fen peat, where the rates were 4, 5
and 6 lbs/ac.asi. The sugar beet was drilled with a 5-row Stanhay

Precision Drill. The seed was //¢, - 11/¢,th. rubbed and graded,
sown at 13" spacing within the row. Spray treatments were applied
with a Dorman band sprayer spraying a 7" wide band at 10 p.s.i. at
26.5 gallons per band acre.

The different incorporating mechanisms were used with the five
seeder units as follows:-

1. Kombi Krumbler unit mounted in front (a free riding roller with
rows of 1" tines).

2. No incorporation. Spray unit behind rear press wheel of seeder.

3- Kombi Krumbler unit mounted behind seeder unit. As this had
little effect on the soil a set of spring tines was also attached
behind.

4. Stanhay rigid tine harrow unit rear mounted.

5- Spring tine harrow mounted in front of seeder unit.

In each case the spray unit was mounted directly in front of
the incorporation attachment.

Weed control was assessed by counts of weed species in two

6" x 18" quadrats in each drill of each plot, the results being
expressed as totals of all species. The details of each trial are
given in Table 2.

Series III

Seven trials were carried out, using the same rates of Pyramin
as in Series I and II. The chemical was applied on an overall

treatment with an Oxford Precision Sprayer at a volume of 30 g.pea.
The layout was a Latin Square design, the plot sizes being 40 = 80

sqeyds. Incorporation was done by hand raking. The details at each
site are given in Table 3. 



TABLE 1

Site

Middleton

Norfolk.

Snettishan,

Norfolk.

Guestwiok,
Norfolk.

Wisbech,

Cambs.

Sawtry,
Hunts.

Castle Camps

Cambs.

Mereside,

Hunts.

Methwold

Hythe,

Norfolk.

Somerleyton,

Norfolk.

Stowmarket

Suffolk.

Soil Type

Light,
sandy.

Light,
Sandy.

Med/light
soil.

Med.

loam

Heavy

clay

Mea/
heavy soil

Fen

peat

Fen
peat

Med/light
soil

Med/
heavy soil

Drilled

364264

724.64

10.4264

1544.64

2304064

1324.64

504.64

424.64

2524.64

1324-64

Sprayed

304.64

1.4.64

10.4264

1524.64

2204.64

13.4664

304264

21.3.64

2344.64

2304.64

Incor- Seed Seed Rate/ Rainfall after spraying

poration Acre Week 1 Week 2 Week 3

Drag Klein E 5% lbs. oO

Harrow

Cultivator <- 4 1d8.

and drag

harrow

Drag Johnsons

harrow and Bush N.

roll

Chain Klein E

harrow

Drag

harrow

Chain

harrow

Chain Hilleshog E

harrow and

roll

Chain Hilleshog E

harrow

Spring

tine

harrow approxXe

Hand Triple X 0.35
raking

Leal 0.69

 



TABLE 2. Experimental Conditions Series II Trials

Date of drilling Rainfall after spraying

and spraying Boil Condition Week 1 Week 2 Week 3

Newmarket, Light, 13.24.64 Fine tilth, well 1.36 0.33 0.81

Cambs. sandy consolidated

Babrahan, Light, 14.4.64 Fine tilth, moist §" 1.20 0.46 0.47

Cambs. flinty below surface

Site Soil Type

Thriplow, Light, 15.24.64 Good tilth, moist 1.33 0.59

Cambs. chalky at $"

Ickleton, Med. 14.4.64 Lumpy tilth, moist 1.48 0.48

Cambs. loam at ~"

Burwell, Fen 14.4.64 Good tilth, moist 0.35

Cambs. peat at surface.

Linton, Light 30.4.64 Hard on surface, 0.09

Cambs. loam moist at $"

Newmarket, Light, 2704664 Compacted, very hard 0.13

Cambs. sandy

Babraham, Light, 30.4.64 Crust on surface,

Cambs. flinty moist at $"

Teversham, Chalky 1.5264 Moist on surface,

Cambs. clay rather sticky

Shelford, Light 1.5264 Crust on surface,

Cambs. - loam moist at >"

Thriplow Light 4.5264 Moist on surface

Cambs. loan

Hadstock, Light 30.4.64 Moist on surface,

Cambs. clay rather sticky. 



‘TABLE 3.

Site

Cupar,

Fife.

Cupar,
Fife.

St.Monance,
Fife.

Kingshettle,

Fife.

Alyth,
Perthshire.

Brechin,
Angus.

Inchture,
Angus.

Experimental Conditions Series

Date of drilling

and spreying

704064

3004264

304.64

T4064

104.64

13/14.4.64

15/1704.64

TII trials

Soil Type

Light,

loan

sandy,

Light, sandy
loam

Medium loam

Sandy loam

Medium loam

Medium heavy
loam

Heavy loan

Sharp's

Klein E

Sharp!

Klein E

Sharp's
Klein E

West Zone

Klein E

West Zone

Klein E

Sharp's

Klein k

Kast Zone,

Klein E

Method of

None

None

Hand

Hand

Hand

Hand

incorporation

 



RESULTS

At the time of preparing this paper the trials had not been

harvested, so that figures for crop yield and sugar content are not

available. Analyses are also being carried out for chemical residues
in the soil and in the crop.

Counts were taken of numbers of beet seedlings in all plots,
and visual assessments made of seedling vigour; the counts have been

summarised in Table 4 below. In only one plot in one trial was the

crop seriously affected. In other trials where a slight reduction

in size or vigour was noted at the first assessment the crop had
completely recovered by thinning time.

TABLE 4

Numbers of beet seedling in treated plots as % of control.

Series I

lbs. 105.4

lbs. 993

lbs. 107.3

lbs. inc. 110.8

lbs. inc. 108.3

lbs. inc. 108.6

Series II

All Treatments Drill, No.5

(as ¢; of unincor-
porated treatment )

lbs. 9765 O95

lbs. 88.0 104.5

lbs. 92.0 126%65

The weed control results, expressed as percentage reduction in
weed numbers, by comparison with the control plots, are given in

Table 5. In the Series II trials the unincorporated treatments

comprised only one drill out of the five and therefore where the

weed numbers are very low the only figures are for the incorporated
treatments. 



TABLE

Total No. % reduction in weed numbers

Site of weeds Soil Type Surface sprayed Incorporated

in control (2.4 lbs. 2.8 lbs. 3.2 lbs.) (2.4 lbs. 2.8 lbs. 3.2 lbs.)

l. STT Light, 65-5 6564 81.7 12.5 80.2 83.6
sandy ,

2s 289 Light, 5561 86.9 79.8 1) 81.0 85.5
flinty

Ln 446 Mef#/light 89.1 90.8 91.3 92.0 94.9

4. 221 Med. loan 58.0 62.9 10.2 T4s3 85.5

5 221 Heavy clay oO 20.9 2267 3407 35.2

6. 173 Med/heavy Le2 48.6 45.1 49.8 66.5

Te 316 Fen peat 10',1 19.1 25.0 33.3 31.1

Bs 250 Fen peat 23.6 2544 306 25.6 21.2

9. 182 Med/light 74.8 91.6 92.0 81.4 92.9

10. 472 Med/heavy 56.4 29.3 19.5 56.6 50.5

163 V.elight 100.0 98.4 100.0 94.0 100.0

sandy

32 Light, 97.0 100.0
flinty

R11 Light, 100.0 100.0 94.0 100.0

chalky

Med.loam 75.8 72.8 69.5 84.0
Fen peat No control at 4, 5 or 6 lbs.

Light loam 90.0 100.0

V.light 100.0 100.0 86.5 100.0
sandy 



TABLE 5 (contd)

Total No.

of weeds

in control

D2

Site

18.

111

49

19.

20.

21. 111

22. 19

Series III Scores

23-6

24.

Soil Type

Light,
flinty

Chalky clay

Light loan

Light loam

Lighter clay

(2.4 lbs.

39 «3

44.5

for Weed Control (10

Light sandy

loam

Light sandy

loam

Medium loam

Sandy loam

Medium loam

Medium heavy
loan

Heavy loam

Surface sprayed pre-sowing

8.5

8.5

% reduction in weed numbers

Surface sprayed

2.8 lbs.

505

40.6

= 100% control,

8.5

8.5

Surface sprayed

8.5

9.5

8.5

i)

6.0

3.2 lbs.)

505

44-5

T=

8.15

9.0

970

D762

85.6

9322

5503

(2.4 lbs.
Incorporated

2.8 lbs.

100.0

9049

550d

T7102

155

Commercially Satisfactory)

T0715

Ted

8.0

Ted

Incorporated

8.5

9.5

8.0

725

DeT

3.2 lbs.)

100.0

81.8

1903

98.0

1505

Surface sprayed post-sowing

8.0

7615

9.0

965

8.0

8.25

6.3

 



These results are best considered by dividing them up according

to soil type. It should be remembered throughout that the figures

given are for actual numbers of weeds. In all cases the size and

vigour of the weeds in the sprayed plots were reduced, and hence the

amount of competition they offered to the crop. In some cases,

therefore, visual assessments have shown the trials to be satisfactory

where the percentage alone might leave the matter open to doubt.

On the two trials on very light soils and the nine trials on

light soils the 2.4 1bs/acre rate, surface sprayed, proved

satisfactory throughout. On the light/medium soils (four trials)

the 2.4 lbs. rate was satisfactory when the spraying was done in

April, but in the two trials applied in May it was satisfactory

only with incorporation. On the medium soils the 2.4 lbs. rate was

. completely satisfactory in only three out of six trials, but the

2.8 lbs. rate was quite adequate. On the two clay soils the 2.8 lbs.

rate was satisfactory on the lighter clay, put none of the rates was

satisfactery on the heavy clay. No rate was quite satisfactory on

the one heavy soil, and on fen peat soils (three trials) no

satisfactory pre-emergence weed control could be obtained even at

rates of 4, 5 and 6 lbs/acre.

DISCUSSION

The moist soil conditions during April gave the chemical an

ideal environment for demonstrating its weedkilling properties; at

the same time they provided conditions which could have resulted in

crop damage and it may be assumed that since the compound appeared

safe this season there will be still less danger in drier years.

The single case of crop damage occurred with the 3.2 lbs. rate on

a very light sandy soil, where there was a 4 reduction in the beet

population.

It would appear that in moist soil conditions the 2.4 lbs.

rate is suitable for light soils, and the 2.8 lbs. rate for medium

soils. At these rates a very wide spectrum of weeds is controlled

provided that they are treated before reaching the 2 true-leaf stage.

The only common arable weeds not controlled in these trials were,

Avena fatua, Agropyron repens, Agrostis stolonifera, Cirsium arvense

and Sonchus spp. :

One group of trials was put down later in the season to

determine the effect of drier soil conditions. Out of the eight

trials drilled between April 27th and May 4th six gave satisfactory

results, but in the other two cases (trials 20 and 21) the weed

control was unsatisfactory at all rates where the chemical was not

incorporated into the soil. With soil incorporation, however, the

performance was thoroughly satisfactory. There was regular rainfall

throughout the second half of April and up till May 4th but in the

following two weeks there was very little rain (0.1 to 0.2 ins.) at

any of the late drilling sites. It can pe said, therefore, that

when drilling is carried out late in the season soil incorporation

though not essential is a desirable precautionary measuree
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Soil incorporation can be carried out either before drilling
or at the time of drilling. In the Series I trials, where the
chemical was applied as an overall spray incorporation was done by
harrowing and the seed drilled directly afterwards or on the
following day. Taking the series as a whole, this method was safer
on the crop than the Series II methods, though inferior to the dest
method (drill No.5), but gave slightly inferior weed control.

The incorporating devices in Series II have already been
described. Their relative efficiency is shown in Table 6.

Table 6

Drill No. Total weed Numbers as % of
Treatment without Incorporation

58

100

77

13

50

It can be seen that the two front mounted attachments geve
the best results, the better of the two being the spring tine
harrow attachment. This is a simple device and from observation
in the field gave the most efficient mixing of the soil under ali
conditions.
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SOME EXPERIMENTS WITH 3-CYCLOHEXYL-5, 6-TRIMBTHYLENE

URACIL IN SUGAR BEST

GW. Cussans

Norfolk Agricultural Station

Norwich

Summary Experiments are described in which 5-cyclohexyl-5,

6-trimethylene uracil was worked into the seedbed before

drilling sugar beet or applied immediately after drilling.

In the only case where these techniques were directly

compared, soil incorporation appeared to enhance activity

although conditions appeared to be favourable to the
activity of soil applied herbicides. In addition to

reliance upon soil moisture a relationship between soil

type and the activity of S-cyclohexyl-5, 6-trimethylene
uracil is suggested.

Although the level of activity varied from site to
site, in each of these experiments selectivity was recorded
between suger beet and the weeds encountered, with the
exception of Veronica species and Avena fatua.

INTRODUCTION

After a preliminary investigation in 1962 3-cyclohexyl-5, 6-
trimethylene uracil was included in two replicated experiments carried

out in 1963 under the auspices of a working party of the I.I.2.3.
(Institut International de Recherches Betteravieres). Following the
1965 work it was suggested that activity of this herbicide was increased

by soil incorporation and was strongly dependent on soil type.
Accordingly this herbicide was omitted from the international trial series

in 1964 but was included in six experiments designed to evaluate its

performance when applied in two ways. Three experiments were carried out
in which the herbicide was applied to the soil surface immediately after

drilling, the dose range being arbitrarily selected to suit the soil type.

In two experiments the herbicide treatments were thoroughly worked into

the soil before drilling the crop and in these experiments the uracil was

tested alone and in mixture with propham. One further experiment

compared the activity of the herbicide thoroughly worked into the seedbed
and applied immediately after drilling.

In some cases where applications of S-cyclohexyl-5, 6-trimethylene
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uracil were part of a more comprehensive experiment, results obtained

with other compounds have been omitted from this report as have results

of some unsuccessful post-emergence applications.

METHOD AND MATERIALS

In all experiments applications were mde by means of the Oxford

Precision Sprayer at volume rates of 50 gala/ac (all 1963 experiments)

and 25 gals/ac (all 1964 experiments). The formulation used was a

wettable powder containing 80% a.i. ®

In every case the plot size was 12 yards by 8 rows of sugar beet

(around 4.5 yards), assessments being made on 10 yards of the centre

6 rows. Assessments were made at three stages during the development

of the crop.

At around the 4-leaf stage of the crop counts were made of sugar

beet and weed seedlings, and in most cases seedling vigour was also

assessed by visual scoring. In each case counts were made on twelve

quadrats per plot, the quadrat size being 48 inches by 4 inches. n

exception was made to this technique in the case of the 1964 trials at

Paston and Tilbury, where wild oats were counted on two areas 18 inches

. by 10 yards on each plot.

A second assessment was made during July when the final plant

population of sugar beet was counted on the harvest plot area and

estimates of vigour were made if any differences were apparent. :

Finally plots were harveated during October or November but results

are only quoted for the 1965 experiments.

RESULIS

Results of surface applications - effect on weeds

Full details of these results are given in Tables 1 and 5, from

which it may be seen that in four out of five experiments most species

were controlled by doses of 0.95 to 1.5 lb/ac, Matricaria species being

notably susceptible and Veronica species markedly resistant. No

differences in susceptibility were observed between Veronica persica,

¥. arvensis and V. hederaefolia. There was little difference between

the activity of the herbicide on the two sites in 19635 but in 1964 there

were marked differences between the three sites. Activity was greater at

® Du Pont herbicide 654 - no recognised common name exists for

this compound.
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Table 1

Effect on weeds (counts as % control)

 

BROOM'S BARN

Dose of
uracil

lb/acre a.i.

Matricaria

matri-

carioides

Polygonum Veronica Stellaria Other
convol-
vulus

spp. media dicot.

weeds
 

0.95
1,90
5.80

Control 100

63
plants

/sq. ya.

21
4
4

100

17

Plants

/sq.y4.

69
16
12

100

20
plants

5
0
2

100

19

plants

8
4
5

100

37

Plants

/sq.ya. /sq.ya. /sq.ya.  
 

Table 2

Effect on sugar beet

 

EBROOM’S BARN

  
Germin-

as %

Final

popul-
ation
/acre
 

 S.B. as % GM.

Sig. aiff. 5%

1%  
52,800
31,000
25,000

350,500

    



1964 = Results of surface applications

Effect on weeds (counts as

Table 3

contr )

 

Dose of
uracil

lb/acre a.i.
annua

SPROWSTON

Poa Stellaria Polygonum

media SPP.

Total

dicot.

weeds

SALHOUSE

urens

KIRTON

Urtica Steilaria
media

 

SFROWSTON
SALHOUSE _—

1.0
2,0
4,0

1.5
500
6.0

Control

ut 7
Nil 1
Nil Nil

100 100

74 59

plants plants

 7
1
iN

100

37
plants

100

79

plants
/sqeyd.

100

55
plants

/3q.yde     Jenyde /sq.yd. /aq.yd
 

Table 4

Effect on sugar beet

 

Dose of
uracil

lb/acre acie

SFROWSTON

Final

popule
ation

/acre

Germin-

ation

as %
control

SALHOUSE

@inal

popul-
ation

/acre

Germin-

ation

as %
control
 

 

SPROWSTON
sanouss [TN

00 |145
20 |8.0
70 |6.0 

Control

3.B.as % GM.

Sig.aiff. %

1%    
   



Sprowston than at Kirton so that a dose of 1.0 1b/ac at Sprowston producedabout the same results as a dose of 1,5 lb/ac at Kirton. This difference
had been predicted on the basis of soil type but at Salhouse on a soil
very similar to that at Sprowston activity was mich lower so that only a
dose of 4,0 1b/ac produced an adequate degree of weed control. This site
received a r2asonable amount of rainfall after Spraying but drilling and
spraying wer: carried out rather late in the season (27th April) on to a
very dry seed ved,

Results of surface applications - effect on sugar beet

The herb:.cide was well tolerated by the crop at Sprowston in 1963 -
only the top dose of 5.80 lb/ac Produced any reduction in germination and
this was not 1sflected in the final yield. At Broom's barn, however, there
were far more marked effects on the crop in 19635 and recovery from the
2,80 lb/ac rate was nct complete. It was notable, however, that tne yield
on these plots was significantly lower than the plots treated with lower
doses but higher than the control plots. This was almost undoutte..- due
to severe weed competition on the control Plots.

In the 1964 experiments, for which yield results are not yet available,
damage to the crop was caused by the top dose at Sprowston and Kirton but
recovery appeared ito be complete by July.

Results of soil incorporated applications - effect on weeds

At both sites the uracil hed very little effect on Avena fatua
although prepham hac a marked effect on this weed, Activity against
dicvtyledonous we2ds was much higher at Paston than Tilbury but at both
Sites the uracil was much more effective than propham.

Over 80% control of all species was achieved at Paston by the mixture
of 2.0 1b/ac of propham and 0.5 lb/ac of uracil whilst at Tilbury the
mixture of 2,0 1b/ac of propham with 2,0 lb/ac of uracil was necessary for
adequate weed control.

Results of soil incorporated application - effect on sugar beet

No effects on the crop were noted at Tilbury by any treatment but at
Paston there was a check to the crop by the mixture of 2.0 lb/ac of propham
with 2,0 lb/ac of uracil although the germination counts were not signifi-
cantly different from those of the control plots.

Results of the experiment comparing surface with soil incorporated
applications - sugar beet and weeds

It can be seen from Tables 7 and 8 that the selectivity in this
experiment fu:llowed the pattern established in Previous experiments and
that no difference in selectivity was caused by the different methods of
application.

Activity vas, however, appreciably higher from applications worked into
the seedbed despite the fact that Post-drilling applications were made to
a moist seedbed and were followed by apparently adequate rainfall.
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1964 = Results of soil incorporated applications

Table 5

Effect on weeds (counts as % control)

 

Dose
lb/acre aie

Avena

fatua

PASTON

Total dicot.
weeds

TILBURY

Total dicot.
weeds

 

Propham Uracil

Nil
0.5

1.0
2.0
2.0

11
12
8
5

99

100

19
plants 45

plants

/sq.ya. /sq.y4.  
 

Table 6

Effect on beet

 

Dose
lb/acre a.i.

PASTON

Germination Seedling
as %

control
vigour

Final
population
per acre

 

 

Propham Uracil

Nil
0.5
1.0
2.0
3.0

S.E.as % GM.

Sigditt. 5%  
350,700
30, 900
30,600
28,700
29,200

50,000

 
  

 

 



1964 - Comparison between surface and soil incorporated applications

Table 7

Effect _on weeds (counts a control)

 

Dose of Cheno- Poly- Veronica Capsella Viola Other
uracil podium gonun spp. bursa tricolor dicot.

lb/acre asi. album SPPe pastoris weeds

Soil incorporated treatments

0.5 4.7 20
1.0 1.5 6
2.0 Nil 2

 

Surface applications

1.0 1.9 26 Nil 42 2

2.0 Oo4 6 7 Nil 54 i

Control 100 100 100 100 100 100

118 60 41 a1 21 97

plants plants Plants Plants plants plants
Vsqeyd. /sqyd. /sqyd. /sqyd. /sqeyd. /sqeyd.     

Table 8

Effect _on sugar beet

 

Dese of Germination Seedling
uracil as % vigour

lb/acre asi. control
 

Soil incorporated treatments

0.5 108
1.0 88
2.0 61

Surface applications

1.0
2.0

Control

S.E. as $ GM.

Sig. diff. %

1%    
  



DISCUSSION

These results appear to show a consistent degree of selectivity by

3-cyclohexyl-5, 6-trimethylene uracil, although the degree of activity

has varied from site to site.

Most of the experiments described were conducted on light sandy

loam soils «xcept that in 1964 tho Kirton experiment was sited on a

silt soil and the Tilbury experiment on a heavy soil derived from

boulder clay. Activity was lower at both these sites than at com-

parable light land sites, this being most marked in the case of the

Tilbury experiment.

Applications of 3-cyclohexyl-5, 6<trimethylene uracil to experiments

of this series have all been follewed by amounts of rainfall which have

seemed adequate to ensure their activity. It was noted, however, that

at Salhouse applications were mace to a dry seedbed rather late in the

season and activity at this site was very low, This loss of activity

cannot be attributed to goil type or to resistant weed species so the

possibility remains that this herbicide is more than usually sensitive

to soil moisture conditions. This would apparently be supported by the

fact that in the 1964 Broom‘s Barn experiment soil incorporation in-

creased activity of the herbicide even under conditions apparently

favourable to the acsivity of surface applications.

In each of these experiments useful selectivity was recorded but

activity varied from site to site so that the problem of devising

suitable dose rates remains. More work is needed on the effects of soil

conditions upon the activity of this herbicide and a further programme

of work wil] be initiated with this in view.
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A PROGRESS REPORT ON WEED CONTROL IN TRANSPLANTED AND DIRECT SOW

BRASSICA CROPS

D. J. Allott
Horticultural Centre, Loughgall, N. Ireland

Summary Experiments are described in which desmetryne and
prometryne and a mixture of desmetryne and 3,6-dichloro

2-methoxy benzoic acid were applied to transplanted cabbage,
broccoli and Brussels sprouts and in which trifluralin was
applied pre-emergence and desmetryne and prometryne post—

emergence to direct sown cabbage at the 3 - 4 true leaf stage.
Desmetryne and prometryne scorched broccoli at doses of 8 oz/ac

and above but did not damage cabbage. At these doses both

herbicides gave a good and similar weed control but desmetryng
was more effective against Senecio vulgaris. At a dose of

6 oz/ac weed control was disappointing. The addition of

3,6—dichloro 2-methoxy benzoic acid to desmetryne increased

the damage to broccoli and provided a marginal but in some
cases a statistically significant improvement in weed control.

INTRODUCTION

During the past two years work at Loughgall (Anon. 1962, 1963) has
shown that two substituted triazine herbicides - desmetryne and prometryne —-
can provide a promising control of certain common annual weeds under
Northern Ireland conditions when applied as post planting treatments to

‘Brussels sprouts. Although doses of 8 oz/ac and above caused some

transient foliar scorch, crop yields were not affected. The use of these
herbicides enabled post-planting cultivation to be eliminated.

Following these results, it was decided to extend this’ work in 1964

to examine the effect -of these herbicides on other brassica crops, This
report is a preliminary account of the value of these herbicides when

applied to transplanted cabbage, broccoli and Brussels sprout crops and
as post-emergence treatments to direct sown cabbage with and without a

pre-emergence application of trifluralin,

METHOD AND MATERTALS

Desmetryne and prometryne were applied in a spray volume of 50 gal/ac
to transplanted cabbage (Var, Greyhound) three days and three weeks after
planting and to direct sown cabbage (Var. Winnigstadt) at the 3 - 4 true
leaf stage. Trifluralin was also applied as a pre-emergence treatment to

the direct sown crop.

Desmetryne with and without the addition of 3,6—dichloro 2-methoxy

benzoic acid and prometryne were applied to three varieties of Brussels

sprouts (Irish Elegance, Market Rearguard and Harrisons XXX) and to two
varieties of broccoli (April Glory and May Glory) three weeks after
planting.
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Factorial designs were used for all except the broccoli experiments

in which randomised block designs were employed. The standard plot size

was 2x 6 yd.

jleed density waz assessed by counts in each of three 12 in. quadrats

thrown at random in each plot. Crops were scored for phytotoxicity as

necessary ari the fresh weight of mature cabbage was recorded. Crop yields

are not available from the other crops but height measurements of Brussels

sprout plants were recorded.

RESULTS

Experiment 1

This experiment was designed to compare the effect on cabbage of

applying, the herbicides shortly after planting, when the plants were still

in a wilting condition, with the more normally accepted time of application

when the plants have fully recovered from the post planting wilt. The

results are summarised in Gables 1, 2 and 3. Weeds were absent at the

first treatment but at the second seedling weeds were numerous over the

entire area.

Table 1

Mean fresh weight of cabbage (var. Greyhound) following post planting

applications of two triazines

 
Date of planting

5655 bh
Date of recording

277. Oh

Herbicide

1, No herbicide

Weight of cabbage (1b/plant)

2. Desmetryne 8 o2z/ac

3, Desmetryne 12 oz/ac

4. Prometryne 8 o2z/ac

5. Prometryne 12 oz/ac
 

L.S.D. (P = 0.05)

Time of herbicide application

4. Three days after planting

2, Three weeks after planting

 

L.S.D. (P = 0.05)
  



Table 2

Mean weed counts per ya? following post planting applications of two triazines to cabbage (var. Greyhound )
Main effects

Date of planting
15.5.6 Total Poa Chenopodium Stellaria Laniun Veronica Senecio

weed annua album media purpureum persica vulgarisDate of recording
15.764

Herbicide

1, No herbicide 64.92 23.96 447 6.35 11,98 8.59 3.36
2. Desmetryne 8 oz/ac 29.58 11,.:22 2. 2h 1.48 6.12 4.09 1.48
3. Desmetryne 12 oz/ac 18.72 6.34 1.85 0.37 7.09 1344 -
4. Prometryne 8 oz/ac 29.97 9.35 3.36 1.44 8.97 00 2.98
5. Prometryne 12 oz/ac 16, 86 2.59 1.49 1.48 Ts12 2.23 1.12

L.S.D. (P = 0,05) 15.03 10,14 NS 3.91 NS 4.65 NS

AeTereeee

a
Time of herbicide application

1. Three da ftae after b..70 14.51 2.83 13.62 4.352 2.38
2. Thr ka aft

vitigg 19.32 6.87 1449 3413 298 1419_eee
L.S.D. (P = 0,05) 9.51 6.41 NS 4.00 NS Ns_—_eee 



Table %

Mean weed count per ya? following post lanting applications of two triazines to cabbage

Interactions (Herbicide x time cf application

Date of planting
J

15.5.6 Chenopodium Stellaria Lawium Veronica Senecio
qTotal weed Poa annua alt media purpureum persica vulgaris

Date of recording

15.7.6

Time of herbicide” 1 2 1 2 1 2 1 2 1 2 1 2 1 2

appii cation
:

a

entero

Herbicide

y

Ts No herbicide 62.39 67.45 23.22 24.70 1648 TebT 6.72 5-98 114.98 8.98 6.70 10.48 3.73 2.99

26 “Pap 45.46 12.71 19.46 2.99 hehT - 2.22 Oo7h 11697 1648 5222 2.97 O07 2.22

3. Desmetryne
12 oz/ac

29.94 Te49 9.72 2.97 3-71 0.74 - 11,20 2.99 1.48 O.7h

4. Prometryne

8 oz/ac
52.47 Te4T 15272 2097 6.72 2.22 - 15072 2.22 3071 O.7h 5e22 0074

De Se 32.24 1.48 299 = 2.22 0.74 142k = hehT = 20625 -
2 o2/ac
ee

eae

L.S.D. (P = 0.05) 21.25 451 NS NS ns NS

en

*Dime 41 = Three days after planting. Time 2 = Three weeks after planting 



No cultivation was practised throughout the life of this crop. Weed

counts which were taken shortly before harvest show that both herbicides
provided a similar degree of control and that they were particularly
effective when applied 3 weeks after planting.

There was no visible crop damage but prometryme at 12 o2/ac produced

a@ significant reduction in the fresh weight of the cabbage.

Experiments 2 and 3

These experiments were designed to examine the tolerance of two

varieties of broccoli (April Glory and May Glory) to post planting
applications of desmetryne with and without the addition of 3,6<dichloro
2-uethoxy benzoic acid and prometryne. At the time of treatment there was
a dense uniform stand of seedling weeds. Tables 4 and 5 show that all

treatments caused some crop injury. This was most severe where treatments
containing desmetryne were applied. All herbicides gave a very good con-

trol of Stellaria media within one week of application. Desmetryne pro-
vided a good control of Senecio wilgaris but prometryne gave only a

moderate control of this weed. No herbicide controlled Poa annua adequately.
The addition of 3,6—dichloro 2-methoxy benzoic acid to desmetryne slightly

increased the degree of weed control and led to a more rapid result.

Table 4

Mean weed counts per ae and mean crop damage scores following a post=
planting herbicide application to broccoli (var, April Giezy)
 

 

Date of planting Senecio Stellaria Poa Crop

21.8.64 vulgaris media annua i East

Date of herbicide Weed 2 Weed , z® Weed z2 scores
application count logr count LoS count Log

3.96 64 119-64. 11.9. 64 11.9264 22.9264

Herbicide

1. No herbicide 185-22 2.27 60.75 1.78 29.97 0

eea Te47 0.73 0760.12 18,00 0. 2.50

3. ae 5096 0.60 0,760.12 11.97 3200

he Deanioteyne 11.22
8 o2z/ac

+ 3,6—dichloro
2-methoxy
benzoic acid
1 oz/ac

> 8 —— “78.72 1.87 476 0012

6. Prome e
12 oz/ac 71.97 1.80

L.S.D. (P © 0.05) - 0.15 



 

Date of planting Senecio

21.8. 64 vulgaris
Stellaria
media

Weed

Poa
annua

eed scores
Date of herbicide Weed Tiere

application count ex

3.9.64 11.964

Herbicide

1. No herbicide

2. Desmetryne
8 oz/ac

Desnetryne
12 ona

Desnetryne

8 oz/ac
+ 3,6—dichloro
Q-nethoxy

benzoic acid

1 oz/ac

z z
count Logxr Logx

1149464
count

224956k11,9064

255022 2034 115.22 1.94 29.20 1.40

8.98 0.60 0.74 0.12 26.21 1.29

20.22 1.05

18.69 1.14

5. Prometryne
8 oz/ac

62.98 1.79 1.48 0.24 36.97 1.57

6. Prometryne

12 oz/ac Out Ont?e735 162% 17.95 1.16

L.S.D. (P = 0.05) - 051 - 011 - XS z

*Log x was calculated from the logarithms of the original observations

Crop damage scores 0 - 5 (0 = no danage. 5 = very severe damage

from which complete kill can be expected)

Experinent 4

The object of this experinent was to examine the tolerance of three

varieties of Brussels sprouts to desmetryne and pronetryne applied at a

dose which was just below the level at which damage had been recorded in

previous years. The effect of the addition of 3,6-dichloro 2-methoxy

benzoic acid to desmetryne was also examined. Weeds were not numerous on

this site but counts of the main weeds and a total weed count are given in

Table 6 together with the height of the Brussels sprout plants at the end

of August.

Plant height measurements showed that none of the treatcents

influenced the growth of Brussels sprouts. In adiition no foliar scorch

was seen at any stage of the crop. The weed control was poor although a

slight reduction in Senecio vulgaris and Stellaria media was achieved with

all herbicides. 



Table 6

Mean weed count per ya?and Brussels sprout plant height followingpost-

plantingherbicide treatments

 

Date of planting

12.5,64 Total Senecio Stellaria

Date of herbicide cent LEE maamiead
plicati

5.6.6), aii 22.7264 22.766 22.7264 31.68.64

Herbicide

1. No herbicide 23.55 6.72 7.23 26.19

2, Desmetryne 6 oz/ac 23.21 5.33 1.79 26.15

3. Desmetryne 6 oz/ac 12.52 522 4.23 24.95
+ 3,6-dichloro
2-methoxy 1 o2/ac
benzoic acid

Plant
height

Sis

4. Prometryne 6 oz/ac
 

L.S.D. (P = 0,05)
 

Varieties

1. Irish Elegance

2. Market Rearguard

3. Harrisons XXX

 

L.S.D. (P = 0.05)

Experiment 5

This experiment was designed as an initial investigation into weed

control in direct sown cabbage. Table 7 shows that no treatment affected

the fresh weight- of cabbage but that trifluralin sigificantly reduced
the number of mature plants.

 

The weed population on this site was low and variable the pre-
dominant weeds being Senecio vulgaris and Stellaria media. The total

weed count in Table 7 shows that all post-emergence treatments gave sone
general weed reduction but the only significant reduction was due to the

pre-emergence application of trifluralin. 



Table 7

Mean number of mature cabbage plants, mean fresh weight of cabbage and

mean weed count per following pre and post emergence herbicide

applications to direct sown cabbage co Winnigstadt)
 

 ‘Number Yield of
of cabbage

Date of sowing 8.4.64 mature {1b per
plants plant)
22.7264 22.764 15.7.6)

Total

weed

Pre-emergence herbicide

(Applied 16.4. 64)

1, No herbicide 15.33 he Th 23.42

2, Trifluralin 64. oz/ac 10.75 5.42 8,20

 

L.S.D. (P = 0.05) 3.46 NS 12,01

Post-emergence herbicide

(Applied) 11.6.64

1, No herbicide 13.16

2, Desmetryne 6 oz/ac 13.50

3, Desmetryne 6 o2z/ac 11,66

+ 3,6—dichloro

2-methoxy 1 oz/ac

benzoic acid

Prometryne 6 oz/ac 13.83

 

L.S.D. (P = 0.05) Ns

DISCUSSION

The results of the experiments reported in this paper suggest that

desmetryne and prometryne can be applied to cabbage at doses up to

{2 oz/ac without crop damage irrespective of whether the plants are in a

wilting condition or not. Broccoli, however, is more susceptible. At

doses of 8 oz/ac and above desmetryne and prometryne damaged both

varieties of broccoli, In all cases desmetryne caused the most severe

damage. Where 3,6—dichloro 2-methoxy benzoic acid was applied as an

additive to desmetryne damage was increased.

Data in Tables 1 and 2 indicate that desmetryne and prometryne can

provide a good and similar control of a number of common annual weeds at

doses of 8 oz/ac and above. Under certain conditions however as shown

in Tables , and 5 - desmetryne can provide a significantly better control

of Senecio vulgaris than prometryne. Noither herbicide will adequately

control Poa annua. Both herbicides provide the most satisfactory weed

control if they are applied when seedling weeds are present and not when

weeds are completely absent. This suggests that their contact action is

more important than their residual effect. : 



Indications are that doses of 6 oz/ac provide a less reliable weed
control than higher doses but. that crop damage is less likely,

The addition of 3,6-dichloro 2—methoxy benzoic acid to desmetryne

can marginally improve the weed control and provides a slightly more

rapid kill but due to the crop damage which can follow its use in cer—

tain crops it must be considered unsuitable for general use in this way.

Desmetryne and prometryne can be apolied to direct sown cabbage at

the 3-4 true leaf stage but it appears that doses higher than that used

in experiment 5 i.e. 6 oz/ac would be necessary to ensure an adequate
weed control. Whilst this might be possible in cabbage it would pro-

bably be less satisfactory in other crops such as cauliflower or broccoli.
The combination of a pre-emergence herbicide treatment followed by a post-

emergence application of a relatively low dose of desmetryne or prometryne
might provide a satisfactory solution to weed control in direct sown

brassicas. This problem, however, will be investigated further during
1965.
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FURTHER EXPERIENCE IN THE USE OF DESMETRYNE ON KALE AND OTHER BRASSICAS

C.J. Edwards and HM. Holmes
Fisons Pest Control Limited, Harston Cambridge

umm The use of desmetryne on brassica crops other than

fodder kale was explored in 14 trials carried out in 1964.

Brussels sprouts and cabbages tolerated high doses of the

herbicide but cauliflowers and broccoli appeared less resistant.

Weed control data from these trials and from 8 trials on kale

showed that a number of weeds in addition to Chenopodium album

are sensitive to desmetryne at least in the seedling stage.

Yields of kale are given for 5 weed-infested trials and 6 weed-

free trials.

INTRODUCTION

The effectiveness of desmetryne for the control of Chenopodium

album in fodder kale was reported in 1962 by Elliott & Cox, Baker et al

and Powell and these investigations led to the introduction of desmetryne

for use on this one weed and crope

More recent work hes however shown that this triazine can safely be

used on a number of other brassica crops and also that under favourable

conditions good control can be obtained of a number of weeds other than

Chenopodium album. The present paper describes experimental work on

these aspects and also includes 4 brief summary of results obtained on

mixtures of desmetryne with dicamba.

METHODS AND MATERIALS

Since the experiments varied in layout and the treatments used, only

a general description can be given here. Further details will be given

under the appropriate headings.

Chemical: a wettable powder formulation containing 25% desmetryne.

Dosage range: 4 to 12 oz desmetryne per acre. Plots were sprayed

at a constant dosage.

Spray volume: 20 gal/ac except in a few trials where 10 or 40

gal/ac was used.

Layout: all experiments were replicated. The number of replications

Varied from 2 to 6, but in most trials there were at least four.

RESULTS

EXPERIMENTS ON OTHER BRASSICAS

1. Weed-infested crops

In 1964 experiments were carried out on 5 crops of brussels sprouts,

3 of cabbages, 1 of spring greens, and 4 of cauliflowers, all sprayed at

4, 6 and 10 oz desmetryne per acre. The location cf the trials, dates of

spraying and growth stages of the crop are shown in Table 1.
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Table 1

Crops sprayed and growth stages at Spraying

Location Crop
veraying Crop stage when sprayedatee

r
p

i
p

oneness

n
t
s

Lincoln 1 Brussels eprouts, Atlas, direct drilled 8th June 6 leaves, 6 in.Lincoln 2 Brussels sprouts, direct drilled 12th June 6 leaves, 6 in.Lincoln 3 Brussels sprouts, direct drilled 4th July 6-8 leaves, 7 ineKent 1 Brussels sprouts, Bedfordshire Bystander, direct drilled 3rd July 97-8 leaves, 10 in.Kent 2 Brussels sprouts, Elegance, transplanted 24th July 8-10 leaves, 12 in.Kent 3 Cabbage, Winnigstadt, transplanted 12th Aug. 4-5 leaves, 5-6 in,Kent 4 Cabbage, January King, transplanted 12th Aug. 4-5 leaves, 5-6 in.East Lothian Cabbage Dutch, transplanted lst July 8-10 leaves, 12 in.Kent 5 Cauliflower, Conquest, transplanted llth Aug. 4-6 leaves, 6-9 in.Kent 6 Cauliflower, Invicta, transplanted llth Aug. 45 leaves, 5—7 in.Kent 7 Cauliflower, Canberra, transplanted llth Aug. 4-5 leaves, 5-6 in.Kent 8 Cauliflower, Snowcap, transplanted iith Aug. 4-5 leaves, 3-4in.Kent 9 Spring greens, Barly Offenham, direct drilled 2lst Sept. 4-5 leaves, 4 in.

10am
*) Weed control The final assessment on control of weeds was taken 6 ~ 8 weeks after spraying, and isshown in Table 2, The weeds included in this table occurred on 2 or more sites and the degree af controlshown ia the average of at least 2 trials and of 4 replications in each trial,

In this table it will be seen that the 4 oz dose gave good control on a small number of weeds enly -Fumaria officinalis, Stellaria media and Urtica urens = whereas the 6 oz dose gave considerably betterweed control, It should be noted that these experiments were sprayed after prolonged dry weather. 



Table 2

Weed control assessed 6 - 8 weeks after spraying

Average control obtained by

Weed

Atriplex patula

Chenopodium album

Cirsium arvense

Fumaria officinalis

Galeopsis tetrahit

Galium aparine

Poa annua

Polygonum aviculare

Polygonum convolvulus

Polygonum persicaria

Sinapis arvensis

Sonchus oleraceus

Stellaria media

Tripleurospermum Sppe

Urtica urens

Veronica sppe

Growth stage when sprayed

3—5 leaves, 2-5 in.

3-5 leaves, 2=5 ine

Up to 3 in.

Variable, 2-5 in.

2-4 leaves, 3-5 ine

Cotyledon to 3 in.

2-3 leaves, 2 in.

Variable 2-4 in.

6~8 leaves, 5-6 ine

Variable 3-10 in.

3-4 leaves, 3-5 ine

Variable, 2-6 in.
Variable, 2-6 in.
4 leaves, 1-2 in.
2-4 leaves, 1-3 ine

2-4 leaves, 2-3 ine

4 oz

50%
60%

No effect
80%

50% kill, rest checked

No effect

Slight check

Slight check

Slight check

Checked

Slight check

Slight check

90%
Slight check

75%
Slight check

6 oz

80%
85%

Slight check

95%
60% kill, severe
check on reste
Slight check
Slight check
Moderate check
Severe check

Killed up to

5 in. larger
plants checked
50% kill, rest
checked.
Moderate cheok

95%
Slight check

90%
Severe check

10 oz

HO%
95%

Slight check
5%9

70% kill, severe check

on rest.
Slight check

Moderate check

Moderate check

50% kill, rest checked
severely.
Killed up to 5 ine

larger plants’ checked.

60% kill, rest checked

Moderate check

95%
Moderate check

95%
Severe check

$$
$

b) Crop response

These experiments are not yet completed and yields have yet to be taken from all trials when the crops are

mature. Observations made on the growth of the crop after spraying show that there is unlikely to be any

permanent adverse effect on the crop from any treatment in any trial. Desmetryne at 4+ oz/ac had little or no

effect and although 6 oz and 10 oz caused some chlorosis of the older leaves, this went within 3-4 after spraying. 



26 Weed-free crops: comparison of 12 brassicas

In an experiment at Chesterford Park l2 different brassicas, drilled

side by side (2 rows per variety) were sprayed with desmetryne at 6 oz
and 12 oz/ac. Spraying was done on 11th June when the stages of growth

were as shown in Table 3. The plots were 3 yd wide, running across all

varieties and there were 6 replications. The plots were kept weeded so

that the crop response could be assessed without the interaction of crop

and weed growth.

In early July, the crops on 3 replications were thinned and the

thinnings weighed. These weights give an indication of the initial

response of the brassicas and they are shown in Table 3.

Table 3

Weight of thinnings as%of untreated

 

Stage of Growth at Dose of desmetryne SigDiff
Varieties “Spraying 6 Zf > P = 0.05

Cabbage. 70% 3—+ Leaves, 4 in. 109.6 9507 Lh 43
Greyhound 30% 2 leaves, 2 in.

Cabbage, Primo 80% 3-4:leaves, 5 in. 9303 7665 1567
20% 2 leaves, 3 in.

Cabbage, 70% Aewtt leaves, 6-7 in. 99.6 7909 17.2
Winnigstadt 30% 2-3 leaves, 3 in.

Cabbage, 80% 3as4 leaves, 4 in. 92.0 7969 21.5
Christmas 20% 2-3 leaves, 2 in.
Drumhead

Cabbage, 90% 3-4 leaves, 6 in. 96.8 2322
January King 10% 2-3 leaves, 3 in.

Savoy, 60% 3—4 leaves, 4 in. 88.4 5 18.0
Best of All 40% 1-2 leaves, 2 ine

Cauliflower, 25% leaves, 5 in. 84.2
Majestic 50% 23-3 leaves, 5 in.

25% 2 leaves, 2 in.

Broccoli, 50% 23-3 leaves, 4 in. 7509
Autumn Giant 50% 1 leaves, 2 in.

Sprout, Cambs. 70% 3-4 leaves, 5 in. 97.6
Noe 30% 2 leaves, 2 in.

Curly Kale Aol 70% 4 leaves, 4 in. 81.5
30% 2 leaves, 14 in.

Marrowstem Kale 80% 3-4} leaves, 5 in. 730%
20% 2 leaves, 3 in.

Kohl rabi 70% 4-5 leaves, 4 in. 80,1
30% 2-3 leaves, 24 in.

  



These figures show that the high rate of desmetryne (3 times the
normal recommended rate) caused some initial check to growth an the

majority of the varieties. At the 6 oz rate however, a significant

growth reduction occurred on cauliflower, broccoli and marrowstem kale
only.

These weights were taken during the period of a few weeks after

spraying when differences between the treatments were most pronounced.

Later in the season most crops recovered from the initial growth check.
No yield figures are available but visual assessments made in early

October on all six replications indicated that even the more sensitive

crops had almost completely recovered, at least from the 6 oz dose.

There appeared to be still about 10% depression of growth when 12 oz

desmetryne was used on cauliflower and kale. Brocooli however appeared

normal even at the higher rate.

EXPERIMENTS ON KALE

These experiments were intended mainly to provide information on the

control of weeds other than Chenopodium sppe and the effect of the removal

of these weeds on crop growth. However, in order to obtain further

information on the direct response of kale to desmetryne, a number of

additional experiments were carried out on relatively weed-free sites.

a) Weed control

In 1963 six trials were carried out in Cumberland on fields infested

with Polygonum persrcarts (redshank) and other weeds. Desmetryne was

applied at

4

oz/ac in mid-July and weed control was assessed about 6 weeks

later. Details of the trials are shown in Table 4 which gives the

percentage control of the main weeds. The figures are means of 2

replications for High Lorton 1; 5 replications for Keswick; 4 replications

for the remaining four trials.

Table 4

Percentage control of weeds with desmetryne —- 4 oz/ac

 

Date a Weed Growth Stage at %
Sprayed Wee Spraying Control

Keswick 16th July P.epersicaria 5-6 leaves, 3-4 in. high 93

Threlkeld 16th July P.epersicaria 5 leaves, 3-5 in. high 87

High Lorton 1 13th July P.persicaria 4 leaves, 3 branches, 40
in. high

High Lorton 2 13th July Pepersicaria 3-5 leaves, 3-5 in. high 92

High Lorton 3 16th July P.persicaria Branched, 6-10 in. high, 90
flower buds present.

Penrith 17th July Pepersicaria 5 leaves, 5-6 in. high 99

Location

 

Mean (P. persicaria) 83

16th July Stellaria Starting to branch, 3 in. 27
media across (variable)
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Table 4

Percentage control of weeds with desmetryne - 4 oz/ac (cont'd)

 Date Weed Growth Stage at %
Location Sprayed vane Spraying Control

Threlkeld 16th July Stellaria 3 branches, 4 in. high 5
media

Penrith 17th July Polyg 5-6 branches, up to 9 in. 20
aviculare high.

High Lorton 3 16th July Galeopsis 4 pairs of leaves, 3-6 in. 90
tetrahit high.

Threlkeld 16th July Spergula Up to 15 in. flowering 28
arvensis 
 

In 1964 two trials were carried out, one on thousand head kale in
Berkshire and one on marrowstem kale in Kente Desmetryne was applied at
4, 6 and 10 oz/ac at the end of June when the kale was in the 3-4 leaf
stage and 4-6 in. high. Assessments were made at intervals; the results
shown in Table 5 are from the latest assessment made 5 weeks after
spraying.

Table 5

Percentage weed control in kale

Means of 4 replications at each site

 Growth Stage Desmetryne dose in oz/ac
at Spraying 4 6 10

Capsella bursa- 13-24in. Slight check Slight check Slight check
pastoris

Chenopodium album Mostly 2 in. 95 97 100
some 8 in.

Weed

Galium aparine j - 1S in. No effect No effect Slight check
Poa annua -ls in. No effect No effect Slight check
Polygonum 3-4 in. Slight check Slight check Mod. check
aviculare
Polygonum 2-3 in. 90 100 100
convolvulus

2-3 in. 90 90 100

4 = 6 in. 55 70 &
1-2 in. 80 85 85 

laria media 1-2 in 95 100 100

4-1} in. Slight check Slight check Slight check 

  



b) Crop response

In 1963 in addition to the six weed-infested trials in Cumberland,

six trials were carried out in East Anglia on fields with very low weed

infestations. In three of these trials desmetryne was applied at 6 oz/ac

as well as 4 oz. ‘These trials had 4 or 5 replications.

The kale in some of the trials was checked by the desmetryne but in

general the affected crops had recovered when observations were made

about 2 months after spraying. At this time treated kale on weed=infested

a already very much larger and more vigorous than the untreated.

elds were taken in November and the figures are shown in Table 6. One

experiment (High Lorton 3) was not harvested because of damage by sheep.

Table 6

Yield of kale in tons per acre

 

Spraying Kale Stage Desmetryne in SigDiff.

Location Date when sprayed 0 eae 6 P=0.05
 

1. INFESTED WITH P. PERSICARIA

Keswick 16th July 43-5 leaves, 6-9 in. 4.52

vigorous.

Threlkeld 16th July 3-4 leaves, 5-7 in. 1.91

starved.

High Lorton 1 13th July 24-3 leaves, 4 in. 6.38
not very vigorous.

High Lorton 2 13th July 24-3 leaves, variable 6.00
not very vigorous.

Penrith 17th July 34-4 leaves, 9 in. 6.28

soft and vigorous.

 

2. WEED-FREE

Chesterford 1st July 34-43 leaves, over
6 in. vigorous, hard

Newmarket 10th July 2-4 leaves, also
cotyledons, variable

Ellington 1 22nd July 24-3 leaves, 5 in.
fairly soft.

Ellington 2 22nd July 2-3 leaves, 6 in.
vigorous, soft.

Thriplow 7th Auge 24-3 leaves, fairly
soft.

Ickleton 22nd Auge 4-5 leaves, 6 in.
Moderately

vigorous.

  



In the Cumberland trials crop growth was uneven owing to variation
in fertility and the statistical significance of the results is there-

fore low. However, in all these trials the treated plots show

substantially higher yields than the untreated and the figures give an

indication of the extent to which P. persicaria depresses kale yields.

On weed=-free sites there was a tendency for treated yields to be

slightly lower than controls. This was statistically significant in

one trial (Ickleton) which was sprayed very late. The growth of the

kale was markedly checked, and in the slow-growing conditions of autumn

the crop did not completely recover before being cut in November.

EXPERIMENTS WITH MIXTURES OF DESMETRYNE AND

DICAMBA

In 1963 on kale desmetryne at 4 oz and 6 oz/ac was compared with
desmetryne/dicamba mixtures containing the same dose of desmetryne and

with dicamba at 4, 1, and 2 oz/ac. In these trials the control of

Polygonum persicaria was improved slightly by the dicamba at 2 oz/ac
and there were definite indications that the control of Stellaria media,

Polygonum aviculare and Spergula arvensis was improved by this mixture.

On weed-free sites the kale was checked and there was approximately 10%
crop depression.

In 1964 dicamba at 22 and 3 oz/ac was added to desmetryne at 6 oz/ac
and compared with desmetryne alone at 6 oz/ac. The dicamba gave improved
control of Polygonum persicaria, Polygonum aviculare, Polygonum convolvu:
-lus, Tripleurospermum maritimum ssp. inodorum and Senecio vulgaris. On
kale, brussels sprouts and cauliflower there was some cupping of the

leaves and the cauliflower plants were checked for a few weeks after
spraying. Cabbages and spring greens appeared to be unaffected by the

dicamba. Yields are being taken on these trials at normal harvest time.

DISCUSSION

In the 1963 experiments on kale desmetryne at 4 oz/ac gave better

control of Polygonum persicaria than was expected from previous results.
In 4 of the sites infested with P. persicaria the control was over 90%.
The control of Galeopsis tetrahit was also very good but Stellaria media,

Polygonum aviculare and Spergula arvensis were not well controlled. One
of the factors responsible for this poor result may have been the rather

advanced growth stage of these weeds.

In the 1964 kale experiments 4 oz desmetryne gave good control of
seedling P. persicaria, P. convolvulus, Chenopodium album, Sonchus

oleraceus and Stellaria media. At oz/ac there was a slight improve-
-ment in control of these weeds, but 10 oz gave little further

improvement. There was no effect on Galium aparine at any of the doses
tried and there was only a slight to moderate check on Capsella bursa
- pastoris, Polygonum aviculare, and Tripleurospermum maritimum ssp.
inodorum.
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In the experiments on other brassicas the average weed control from

4 oz/ac deametryne was not as good as in the kale trials. This may have

been to some extent due to the poorer competitive effect which the other

brassicas exerted on the weeds in comparison with fairly thick crops of

kale. However, it could also have been caused by the later spraying

which occurred on many of the trials. Baker et al. (1963) reported on

the increased tolerance of Chenopodium album following a long dry period.

Owing to the drought which was experienced in 1964 the only weeds which

were reasonably well controlled by 4 oz/ac desmetryne were Stellaria media,

Urtica urens and Fumaria officinalis, The increased dose of

6

oz/ac gave

improved control of these weeds and also reasonable control of Atriplex

patula and Chenopodium album. This dose also gave goodcontrol of P.

persicaria plants below 5 in. and moderate control of Galeopsis tetrahit

and Sinapis arvensis. Weeds where the control was poor included Galium

‘aparine, Poa annua, Tripleurospermum maritimum ssp. inodorum and Senecio

vulgarise The 10 02z/ac dose gave slightly improved weed control over .

6 oz Jac put it would appear that this increased dose would not bring the

level of weed control up to that from 6 oz/ac in more normal conditions

or even from + oz/ac in moist growing conditions.

The addition of dicamba at 2 - 3 oz/ac gave improved control of the

Polygonum sppey Stellaria media, Spergula arvensis, Tripleurospermum sppe

and Senecio vulgaris. However as the dicamba tended to check the crop it

remains to be seen whether this is reflected in the crop yields and

therefore whether the improved weed control is worthwhile.

Where kale was free of weeds there was a tendency for 4 - 6 o2z/ac

desmetryne to slightly depress the yield, but where the crop was heavily

infested there were substantial yield increases. Although kale was the

first crop on which extensive trials were carried out with desmetryne it

now seems that some other brassica crops are more resistant to the chemical.

Certainly brussels sprouts, cabbages and spring greens were unaffected by

4 og and the slight check by 6 oz and 10 oz/ac was very temporary. This is

also borne out by the yields from the brassica thinnings experiment in which

the crops most affected by 6 oz/ac desmetryne were kale and broccoli.
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THE CONTROL OF WEEDS IN BRASSICAE
WITH POST EMERGENCE APPLICATIONS OF

2,4-DICHLOROPHENYL 4-NITROPHENYL ETHER

D. Tyson

Pan Britannica Industries Ltd., Waltham Cross, Herts.

DA.Bartlett

Murphy Chemical Company Ltd., Wheathempstead, St. Albans, Herts.

Summary Post-emergence applications of 2,4-dichlorophenyl

4-nitrophenyl ether, 'FW925', at retes of } 1b - 14 1b a.i./ac

plus $ 1b a.i. chlorpropham onto cabbage, kale, brussels sprout,

turnip and swede crops during 1963-64 showed that 1 lb ai.

'Fy925'/ac + # 1b a.i. chlorpropham, if applied at any stage

of crop growth from emergence to 3-4 true leaf stage, gave no

reduction in yield. Weeds controlled by contact action

included Chenopodium album, Polygomum spp. Poa annua, Stellaria

media, Urtica urens and Veronica spp» These last two were also

controlied by residual action; weeds were more tolerant of

the mixture if they were over l in. tall. Senecio vulgaris

Capsella bursa-pastoris, Tripleurospermum maritimum and Thlaspi

arvense were not well controlled at any stage of growth.

INTRODUCTION

Following the trials using 2,4-dichlorophenyl 4-nitrophenyl ether,

ecded as 'FV925' for pre-emergence weed control in Brassicae reported

at the 6th British Weed Control Conference (Tyson & Wood, 1962) it was

decided to examine the use of this herbicide when applied post-emergence

to both crop and weeds. Crops would include cabbage, brussels sprout,

cauliflower, kale, turnip end swede. The investigation had to determine

the effect of 'P¥925" on crop yield together with the susceptibility of

weed species to economic doses. Comparison of two application timings

were thought necessary, the first application to be given at the stage of

maximum weed germination irrespective of crop growth, and the second when

the crop had reached the 3~4 true leaf stage. The latter stage was

similar to that recommended for the use of desmetryne, marketed in tne

United Kingdom during 1963 for post-emergence weed control in kale and

certain other Brassicae and therefore taken as the standard material.

It wes apparent from the work of Tyson & Wood that 'M7925' had no

effect against Stellaria media when applied pre-emergence and in the post-

emergence trials it was decided to include chlorpropham at 4 1b avi./ac.

Although this dose had given good control of emerged S. media in glass-

house trials reports of its effect on Brassicae were limited and conflict-

ing - referring in the main to effect upon cabbage transplants (Anon. 1960).

'F7925' is a product of Rohm & Haas Co., Philadelphia, U.S.A., and

marketed by them elsewhere as 'TOK E-25'.
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METHODS AND MATERIALS

2,4-dichlorophenyl 4-nitrophenyl ether

as an emulsifiable concentrate containing

2.4 1b a.i. per Imp. gal.

desmetryne as 'Semeron', a wettable powder containing

25% ai.

chlorpropham During 1963 as 'TriCIPC', an emulsifiable
concentrate containing 4 lb a.i. per Imp.

gal; during 1964 as 'Murphy CIPC'

containing the same a.i. rate.

Two types of trial were employed; the first being replicated

(3- or 4-fold) small plot trials giving mainly weed response and the

second, larger field trials for crop yield evaluation. These trials

were carried out in various areas of the country to give 3 different

soil types - highly organic, light sandy and medium to heavy loans.

The small plot trials had split plots to show the effect of a

treatment upon crop(s) which were manually hoed and upon normal weed
growth.

Materials were applied through an Oxford Precision Sprayer or
a logarithmic sprayer giving finite rates. Comparison was made between
2 spray volumes, 50 gal and 20 gal/ac.

1963
Small plot applications of 3 1b, 14 1b and 2 lb a.i./ac 'FW925!

with or without $ 1b a.i. chlorpropham at 50 gal/ac onto marrow-stem
kale and spring cabbage indicated that the addition of chlorpropham

did not aggravate any check to growth found with 'FW925' alone. Both
crops tolerated the 14 1b 'FW925' dose, made either at full seed leaf
or 3-4 true leaf stage, and quickly recovered so that yields taken

3 months after sowing showed no depression in treated crops.

Desmetryne at 4 1b a.i./ac applied at full seed leaf stage severely

checked the cabbage and yields were at both stages significantly
depressed. 3 1b or 14 1b 'FW925' plus 4 1b chlorpropham controlled

emerged S. media, Urtica urens, Veronica spp., Poa annua, Chenopodium
album, Polygonum spp., Solanum nigrum. Senecio vulgaris, Capsella
bursa-pastoris, Tripleurospermum maritimum and Thlaspi arvense were not

affected. Weeds over 1 in. high were not well controlled (U. urens
and Veronica spp. being the exceptions).
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1964
Spring applications of 1 or 1} 1b a.i./ac 'FW925' plus $ lb ai.

chlorpropham were made onto plots sown to marrow-stem kale, summer

cabbage, brussels sprout, and swede or turnip. Weed control was

adequate with either rate of 'FW925' and compared well with desmetryne

as the correct crop stage of growth was reached later than the

susceptible growth stage of the major weed species. The higher

dose of 'FW925' checked crop growth und these effects persisted.

All crops tolerated the lower dose and showed no permanent growth

depression. The 1 1b rate gave some residaal control of germinating

U. urens, Veronica spp. and Polygonum persicaria.

Field scale trials with 1 lb a.i. 'MW925'/ac plus 4 1b a.i.

chlorpropham on cabbage, marrow stem kale, turnips and swedes indicate

that yields are not depressed by this dose applied any time up to the

crop reaching the 3-4 true leaf stage. Desmetryne depressed yields

of turnips and swedes significantly. The degree of weed control was

better with 50 gal/ac volume than with 20 gal.

DISCUSSION

The standard post-emergence herbicide used in Brassicae at

present is desmetryne. This material is not suggested for use before

the crop reaches the 3-4 true leaf stage as some depression of growth

may be experienced, also certain Brassicae such as swedes and turnips

do not tolerate desmetryne at any early stage of growth. It would

therefore seem that 1 1b a.i. 'FW925'/ac plus 4 1b a.i. chlorpropham

may be an acceptable alternative to desmetryne in certain Brassicae

where weed competition is severe during the period from germination

of the crop until it reaches a stage where desmetryne, if it may be

used, is tolerated. Such a herbicide would be most valuable, even in

such crops as kale where the crop's rapid growth can smother weeds,

for early weed competition (up to 4 weeks after germination) can reduce

crop yields significantly (Shadbolt & Holm, 1956; Hammerton, 1963).
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HERBICIDE TRIALS WITH CARROTS AND BEET AT MYLNEFIELD, 1963-4

R. J. Stephens, D. W. L. Scott and M. Mok. K. Willock

Scottish Horticultural Research Institute, Invergowrle, Dundee

Trials with Chantenay Red Cored carrots in two

seasons and on two sites are described, in which
prometryne, linuron, chlorpropham and chlorpropham +
linuron were compared with a post-emergence application

of mineral oil. On very light sandy soil, pre-emergence
applications of limmron and prometryne stunted the

carrot plants, and neither herbicids completely controlled
annual weeds when applied pre- or post-emergence, The
best treatment tried was a combination of chlorpropham
and limon applied at pre-emergence in 1964. On the light
sandy loam at Mylnefield it provided weed control as good
as that from mineral oil.

A trial with red beet, variety Formanova, showed that
when an early and rapid weed germination is achieved,
application of a paraquat/diquat mixture immediately prior
to crop emergence can give results ag good as those from
soil-acting residual herbicides based on endothal, diuron,
propham and PCA,

INTRODUCTION

In previously-reported trials at Mylnefield and North Berwick
(Stephens, 1962), a number of soil-acting herbicides were compared with
mineral oil for weed control in Chantenay Red Cored carrots, This work
hes been contimed with more recently developed herbicides, including

linuron and prometryne, applied both before and after emergence.

As a result of some local interest in red beet for processing,
preliminary trials cormiucted in 1963 and not reported here in detail
showed that either pre-emergence contact herbicides or a mixture of

endothal and propham could reduce the time on hand hoeing, although
none of the treatments alone approached an acceptable commercial level

of weed control. In 1964 a replicated trial at Mylnefield was used to
compare contact pre-emergence and soil-acting herbicides in red beet

of the var, Formanova.

METHODS AND MATERTALS

Replicated field trials with carrots, variety Chantenay Red
Cored, were sown on a very light sand at North Berwick and on a free-

draining sandy loam at Mylnefield in 1963 and at Mylnefield in 1964.
The trials in 1963 were arranged in six randomised blocks, each unit
plot consisting of a 15 ft section of carrot bed on which were drilled
seven rows each 6 in apart, using a hand-pushed seeder. In 196) the
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unit plots contained four rows 21 ft long and 1 ft apart, and the

carrots were thinned to approximately 2 in apart at the second rough

leaf stage.

The layout of the red beet trial was similar to the 196 carrot

tytal described above, The plants were singled to approximately 4 in

apart some 7 weeks after drilling.

All the herbicides were applied with an Oxford Precision Sprayer,

the mineral oil at a volume rate of 80 gal/ac, and the other treat-

ments at 40 gal/ac.

In both years the plots were hand-cleaned when post-spraying

weed assessments had been made, except that in 1964 one complete

replicate in each trial was left uncultivated to allow a better

nesessment to be made of the long-term effects of the treatments on

the weeds.

RESULTS

a) Carrots, 1963

None of the materials used gave complete weed control at either

centre, though the plots receiving the higher rate of limron applied

sve-emergence at North Berwick were almost weed free at the time of the

<scond application of herbicide. Emerged seedlings of Capsella bursa-

pasterig were scorched by the mineral oil but their growth was only

STcered. Fumaria officinalis was not controlled by post-emergence

lication of Linuron and only partially controlled when the herbicide

applied pre-emergence. Prometryne gave results generally similar

ts those from limron, but whereas it controlled fumitory, it gave only

or control of Poa amua. Chlorpropham controlled all weeds well

except Senecio vulgaris.

Pre-emergence application of both prometryne and linuron on the

light sandy soil at North Berwick caused some scorching of the foliage.

‘The post-emergence application of mineral oil caused a slight

reduction in intensity of the green colour of the foliage, from which

the plants appeared to recover quickly, The other treatments were

without obvious effect on the crop.

b) Carrots, 1964

Neither prometryne (1.0 Ib/ac) nor linuron (0.75 lb/ac) when

vplie@ at pre-emergence gave good control of Poa annua, Polygomm

lare or Stellaria media. The post-emergence treatments were

hat better, but the only treatments to give a commercially

acceptable weed control until lifting in August were the post-

emergence mineral oil application and the pre-emergence mixture of

cnlorpropham and linuron.

c) Bed beet, 1964

There was a rapid emergence of weeds after drilling of the red

beet in 1964, and the mixture of paraquat and diquat sprayed 



immediately before emergence of the beet providedan almost complete
Killof these seedlings, Purther weed germination was alow, and theplots which received the paraquat/diquat mixture remained almost weed
free until lifting time in August. None of the soil-acting herbicides
were equal to this mixture in the degree ofweed control they gave.

Table 1.

Carret trial 1963: Root yields (North Berwick and ‘inefield

 
Rate/ac Yiela

Time of application tons/ac
2 3 Mylnefield North Berwick

19.1
20.2
16.2
14.5
16.5
14.8
13.8
U4. 5

hm S
E
S

N
A
W

te
s

S
E
E
E
E
S

H
h
o
b
n

ye
e

1.0
1,0
0.5
1.0
1.0
0.5

0

 

Not analysed because lifted with heavy soil tare

Key to weed species in Table 2 and Table 3:-

A sella bursa toris Polygonum aviculare

B Chenopodiumalbum

Sene¢io

vulgaris
C WFumaria officinalis Stellaria media
D Poa anma Veronica hederifolia

  



Table 2,

1964: Root yields, weed nos. and dominant

 

Rate/ac
Yield Weeds

ae ese tons/ac weeds/sq.ft. species

 

7048 19.1
7.22

9.02 2.4
8.63 7.8
8,16 10.2

1.0 lb 7.69
0.75 1b 7.78

Prometryne 1.0 lb 8.21 18.1
Prometryne 1.0 1b 7,08

Standard error of difference 0.9

between two means :

Significance of F test N.S.

 

Time of application: 1. at drilling

2. at two rough leaves

 

Table 3.

Red beet trial, 1964: Yield, weed mmbers and main surviving species

 

Yield Weeds
Treatment Rate/ac tonsa/ac weeds sq.ft. species

 

Hand weeded 12.9 16.1 A-EGH
POA b 13.7 9.9 CDGH
PCA ; ) 12,9 10.8
Diuron/propham 00:4 11.8 ae

(DIPRO) duct )
Diuron/propham i 11.9 35

(DIPRO)
Endothal/prophan 2.7 505

(MURBETEX )
Endothal/propham 525

(MURBETEX)
Diquat/paraquat ' 2.8

(PREEGLONE EXTRA)

Standard error of difference
between two means

Significance of F test

  



Before premetryne and limiron became commercially available, the
principal herbicids used in the carrot crop grown in Scotlan* for camning
was tractor vapourising oil (T.V.0.). This is a notoriously variable
commodity, and crepe are sanetimes rejected on the grounds of taint

sctributed to T.V.0, spray. Neither T.V.0. nor the considerably more
expensive officially approved mineral oil herbicide used as a standard in
these trials can be applied until some time after germination of the crop,
and the weed competition during this period can be severe. In addition,
T.Y.0, sometimes causes tainting of the crop and neither T.V.0. nor
mineral oil is able to control a sufficiently wide spectrum of weeds to
eliminate the need for some hand weeding.

Linuron was commercially introduced in 1963 as a pre-emergence
rbicide recommended for carrots, and subsequently its use as a post-

omergence spray was also advised. Prometryne, introduced commercially a
year later. is only recommended for use as a post-emergence spray.
Chlorpropham is tentatively recommended for carrots in the Weed Control
Handbook as a pre-emergence herbicide, with reservations concerning soil
type and depth of drilling. Contact pre-emergence sprays are also

recommended, but their effective use depends on a rapid weed emergence
before the emergence of the crop, and this is unlikely to occur without
the use of a stale seed bed, which has certain: kmown disadvantages.

Prometryne ~ end even more so linuron which can be applied either
pre- or post-emergence - appeared in these trials to have some advantages
over T.V.0, and mineral oil, their greatest weaknesses being their poor
control of certain weed species. Mixtures therefore suggest themselves
as one way of achieving a complete chemical weed control, Both prome-

tryne arid linuron have been shown in these trials ‘to be capable of
reducing the harvested crop of carrots when used on very light soils,
A possible advantage of mixtures containing either of these herbicides
would be that less cf the active ingredient of either might be sufficient
for an adequate level of weed control, thereby reducing the danger of
damage to the crop,
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ITS FCR WEED CON

AND PARS*

H. A. Roberts and B. J. Wilson

National Vegetable Research Station, Wellesbourne, Warwick

Summary Fiele experiments were carried out during 1961-63 on a
sandy loam to evaluate propazine, prometryne and linuron as pre=

emergence treatments for weed control in carrots, parsley and

parsnips. Propazine at 0.5 lb/ac gave excellent weed control but
sometimes caused significant reductions in the stand of carrots.

Prometryne proved to be variable in the degree of weed control
obtained, and in one experiment the stand of carrots was reduced

by 1 1b/ac. Linuron gave consistently good weed control, with the
exception of Fumaria officinalis, and at 1 lt/ac did not affect
either the stand or yield of carrots. Both parsley and parsnips

appeared to be more tolerant than carrots to all three herbicides,

INTRODUCTION

Previous work has demonstrated the comparatively high degree of tolerance
shown by carrots, parsley and parsnips to propazine, and in preliminary field

experiments on a sandy loam it was found that 0.5 1b/ac as a pre-emergence
spray gave good weed control with only slight crop damage ( Roberts & Wilson,
1960 ). Two other herbicides which have been reported as showing selectivity

in umbelliferous crops are prometryne ( Gysin & Xnilsli, 1958; rmilsli, 1961 )

and linuron ( Soyez, 1961; Hill et al., 1962; Parbwerke Hoechst, 1962 ). During
1961-63 these were compared with propazine in fiela experiments with carrots,
parsley and parsnips, and the results obtained are summarized in this report.

METHODS AND ilAT=RIALS

The experiments were all carried out at Wellesbourne on a sandy loam of

the Newport series, relatively low in organic matter. «xcept where stated, a
randomized block design was used witn three or four replicates and a plot size

of 6-8 yd. Woettable powder formulations were applied as aqueous suspensions
at a volume of 100 gal/ac within a few days after drilling and all doses are
given as lb/ac a.ie Weed kill was assessed by counting survivors in a number
of random quadrats on each plot about one month after spraying, and all plots
were then weeded by hand so that yields coulda be deteruined in the absence of
any appreciable weed competition. ‘the numbers and weignts of carrot roots

were determined at harvest; with parsley the numbers and weights of whole
plants were recorded. The parsnips were thinned to 6 in. within the rows at
the time of weeding, and the data thus refer to the tninned crop. Stands and
yields are presented in the tables as percentages of the control values and

depressions statistically significant at P< 0.05 are indicated by asterisks.
The experimental crops all grew well, and the standard errors for individual
plots were usually about 10% of the means.
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RESULTS

Several umreplicated field testa were made to deternins the comparative

response of small-seeded vegetable crops to pre-emergence applications of

prometryne and linuron. The results from one of these, in which more than ] in,

of rain fell during the day after spraying, are shown in Table 1. Under these

conditions four of the seven crops were killed or severely injured by all the

treatments, but carrots, parsley and parenips appeared to show a high degree of
inherent tolerance to both compounds.

. Table 1.

tive susceptib ft

2)

 

Crop injury ( 0 = no effect; 10 = complete kill )

Prometryne i

Dose, lb/ac

Parsley
Paranip

Carrot
Onion

Lettuce
Cabbage
Red beet

O
o

e w
m

w
W
O
X
I
0
W
0

KY
w o

 

1961 experiments

Propazine and prometryne were compared in experiments with each of the
three crops. The main weed species present were Fumaria officinalis, Polygonum
aviculare, Thlaspi arvense and Veronica persica, and the results are summarized
in Table 2.

Table 2.

Comparison of pre-emergence applications of propazine and prometryne
on carrots, parsley and parsnips, 1961.

 

Carrot Paraley Parsnip
Early Market Imperial Curled Offenham

$weed No. Wt. weed Now Wt. % weed No. Wte
kill id kdl

Propezine :
0.5 lb/ac 99 820 67 100 93 96 98 102
1 = 99 95 Tae 63% 100 «(109-105
Prometryne
0.5 lb/ac 56. 94 “ #87 #9 62 105
1 " Tl 90 7 OT 105 & 106 107

 

Both the carrots and the parsnips received heavy rain within « week after
spraying; the parsley wes sown later during a dry period amd received only
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0.5 in. irrigation during the first three weeks after spraying. Propazine gave

almost complete kill of weeds in the carrots and parsnips but in the parsley,

0.5 lb/ac gave only moderate control. The stand of carrots was significantly

reduced by both doses and that of parsley was reduced by 1 lb/ac. Propazine at

0.5 lb/ac caused a temporary check to parsley, but there were no visible effects

on the parsnips with either dose. Prometryne was ccnsistently less effective

than propazine against the weeds, but at neither dose was there any adverse

effect on the growth, stand or yield of the three crops.

1962 erimeats

° Limron was compared with prometryne and propazine in experiments with

each of the three crops. The main weed species present included Funaria

officinalis, Thlaspi arvense, Chenopodiun album, Polygonun aviculete, Foa annua

and Trifolium repens, and the results are shown in -able 7.

Table 3.

Comparison of pre-emergence applications of linuron, prometrme

and propazine on carrots, parsisy and parsnips, 2962.

 

Carrot Parsley Parsrip

New Stump-rooted New Dark Green Winter Off enham

No. Wt. cy weed Now Wt. % weed No.
kill kill

Linuron

1 1b/ac 87 102 95 lll 124 96 «105
2 ss 66* 92 100 94 105 91 «104
4 0 a el 100 59* 103 100 100

Prometryns
0.5 lb/ac 8888 6 109 7 91 lol

" 73* 8 90 13 115 97 ~=—-103
" 5o* 91 99 107 Ung 100 94

Propazine
0.5 lb/ac 63* 95 100 «86 «O14 oT 104

 

Tne carrots and parenips both received 0.46 in. rain four days after

spraying and in addition, 0.3 in. irrigation was applied at abcut the time of
emercence. ‘The parsley received 0.3 in. irrigation two days after spraying.
Coniiticns were thus favourable to the action of residual nerbicides, and with
the exception of prometryne 0.5 lb/ac in the parsley experiment, all treatments
gave more than 90weed kill. Scone injury to tne carrots was caused by all the
treatments, but with linuron 1 1t/ac and prometryme 0.5 lb/ac there was no

significant reduction in stand. Fronetryme appeared to be rather nore injurious
tnan linuron at the same doses. Stan: cowits of tne parenips prior to thinning

showed that under the same conditions none of the treatments caused any
reduction, nor was there any adverse effect on firal yield. Propazine 0.5 lb/ac

caused alight damage to parsley, but the only treatment resulting in significant
stand reduction was linuron 4 lb/ac. In this experiment the weeds were rather
large at the time of weeding and some competition occurred; it is also possible
that some crop seedlings were inadvertently removed from the control plots

during weeding. 



1963 experiments

Experiments with the three crops were made concurrently in 1963, when morethan 0.5 in. rain fell during each of the three weeks following spraying. TheI Fumaria officinalis, Thiaspi_arvense, Chenopodium album,lysonum aviculare, Poa annua, Trifolium repens, Veronica persica and StellericBecia, and the results are summarized in Table 4,

Table 4.

Com son of pre-emergence aprlications of linuron eand propazine on carrots, varsley and parsnips, 1963.

Carrot Parsley ParsnipNew Stump-rooted Cluseed Exhibition Offenham
% weed Now Wt. % weed No. Wt. ‘% weed No. Wt.kill dl kill

 

Linuron
0.5 lb/ac 8 109 103 79 ll 18 88 102 991 ® & 103 100 a 121 87 94 96
Prometryne
0.5 lb/ac 144°#4107— (99 2 899 107 1041 " 67 2 100 54 oO 16 100s «99
Propazine
0.5 1b/ac & 106 101 79 us 17 82 100 106

 
The emergence of weeds took Place only slowly, and the degree of kiliobtained was somewhat lower than in previous years. Nevertheless, both linuron

DISCUSSION

The experiments confirmed the relative tolerance of carrots, parsley andPparsnips to propazine, which gave consistently good control of the mixed weedPopulations present. It must be adcitted, however, that because the primaryaim of the experiments was to examine crop tolerance, irrigation was eppliedin the absence of rainfall; without this the results might have been less O00.In two out of the three experiments with carrots ( Tebles 2 ana 3) and inothers not reported here, propacine at 0.5 lb/ac caused significant recuctionsin crop stand anc it is clear that at this rate of application the use ofFropazine on a light soil would be unsafe.

Prometryne was always less effective than Propazine at the same ratesfrom the point of view of weed control, and in 1963 ( Table 4 ) gave very poorresults in comparison with those obtained in 1962 ( Table 3), This variableperformance of Prometryne when used as e pre-emergence treatment was also notedin experiments with other crops and is in accord with general experience inthe U.K. ( Abel, 1963 ). Only in 1962 ( Table 3 ) was there any significantreduction in the stand of carrots with 1 lb/ac, and as with propazine, bothParsley and paranips appeared to be more tolerant than carrota.
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The preliminary tests in 1961 demonstrated the marked tolerance shown

by carrots, and especially parsley and parsnips, to linuron ( Table 1 ).

In 1962 ( Table 3 ), the stand of carrots was reduced by 2 lb/ac but at 1 1b

there was no significant reduction in stand or yield with any of the three

crops. Linuron gave excellent control of the main weed species enccuntered

in the experiments with the exception of Fumaria officinalis which was not

affected by doses of 2 lb/ac or less. In contrast with prometryne, linuron

gave good results in 1963 when weed emergence was slow, and in these experiments

( Table 4 ) there was little to choose between 0.5 and 1 1b/ac.

Taking into account both weed control and crop damage, linuron at doses

of not more than 1 1b/ac gave the most satisfactory results in these experiments.

In other experiments not reported here, good results were obtained in carrots,

parsley and parsnips with post-emergence applications of both prometryne and

linuron. It thus appears that a combination of linuron pre-emergence followed

by a post-emergence spray of either linuron or prometryne offers a means of

obtaining weed control for as long as is normally required. Fumaria officinalis

was found to be susceptible to prometryne even when the plants had passed the

seedling stage, and a pre-emergence spray of linuron 0.75 lb/ac followed by

post-emergence treatment with prometryne 1 lb/ac has been adopted as a standard

procedure for carrot, parsley and parsnip crops at Wellesbourne, with excellent

resultse
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N‘-4~( p-METHOXY- PHENOXY ) - PHENYL-NN-DIMETHYLUREA,

A_NEW SELECTIVE HERBICIDE IN ONIONS

L. Ebner and J. Schuler
CIBA Limited, Basle, Switzerland

Summa N'-4-(p-methoxy-phenoxy)-pheny1-NN-dimethyl-
urea Chet. No. C-3470) is a selective herbicide for
controlling important annual weeds in sown and planted

onions (Allium cepa). The application is done from the
late whip stage onward in seeded onions and after

emergence of the weeds in planted onions. Optimal weed
control is obtained with applications in the cotyledon

till 6-leaf stage of the weeds. The recommended rate
is 4-6 kg/ha (3.6-5.3 1b/ac) of the formulated product.
C-3470 applied according to recommendations does not
depress yields, even at high rates.

INTRODUCTION

The most difficult problem in the cultivation of sown
onions is a satisfactory weed control. An improvement has been

reached in the last years due to the use of chemical products.

However, in some regions certain resistant weed species were

favored by a continuous application for several years; this

caused new preblems of weed control. Therefore, in the long

run successful weed control can only be obtained by the alter-

nate use of several products with a different weed spectrum.

CIBA Limited has tested during the last years the product
C-3470 (N'-4-(p-methoxy-phenoxy )-pheny1-NN-dimethylurea) for
weed control in onions.

The most important results are reported here.

IMPORTANT CHEMICAL AND PHYSICAI PROPERTIES

c
Structure: CH,-0-(/ )-0-¢ \)-NH-CO-NT a)

cH,
Chemical name: N'-4~(p-methoxy-phenoxy)-pheny1-NN-

dimethylurea

Solubility in water: 20 ppm

Formulation: 50% wettable powder
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Toxicit

Acute oral toxicity: Mouse LD59 > 1000 mg/kg

Rat LDS >1000 mg/kg

Irritation: In rabbits no irritation on eyes

up to a 10% solution.

Danger to bees: Leo in 24 hours: 200 ¥ Dee,

ise. not dangerous.

Toxicity to fish and to the organisms on which they feed

Limit of lethal doses: * Rainbow trout (Salmo irideus) 10 ppm

Freshwater shrt@Emmaruspulex) 20 ppm

Tube worms (Tubifex spp.) »20 ppm

* In conformity with Liebmann, H.; 1962.

Handbuch der Frischwasser- und Abwasserbiologie,

Band II, Verlag Oldenburg, Munchen.

BIOLOGICAL PROPERTIES

C-3470 was tested on onions in various countries in and

outside Europe in 1963 and 1964. The principal objectives of

the trials conducted in Switzerland in 1964 were to elarify

the following questions:

1. Herbicidal effect in relation to the developmental stage

of the weeds.

. Tolerance of sown onions in various developmental stages.

3, Yield as affected by C-3470.

4, Susceptibility of different varieties.

The rates given in the Following text refer to the formulated

preparation with 50% active ingredients.

1. Herbicidal Effect in Relation to the

Developmental Stage of the Weeds

The greatest susceptibility of the weeds to C-3470 ranges

from the cotyledon to the four-leaf stage. In this case the

required rate amounts to 4-6 kg/ha (3.6-5.3 1b/ac). In some

trials good results were obtained with 6 kg/ha applied before

emergence of the weeds. The susceptibility of important weed

species is given in Table l.
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Table l.

Susceptibility of Important Weed Species to C-3470

Applied in the Cotyledon till 4-Leaf Stage

 

Poa annua

Panicum crus-galli

Portulaca oleracea

Amaranthus retroflexus S

Artemisia vulgaris R

Capsella bursa-pastoris S

Chenopodium album S Rumex acetosella

Galinsoga parviflora Ss Sonchus spp.

Galeopsis tetrahit MS Stellaria media

Fumaria officinalis MS Senecio vulgaris

Lamium purpureum 8 Sinapis arvensis

Galium aparine MR Setaria spp.

Matricarla recutita S Solanum nigrum

Polygonum persicaria MS Urtica urens

8 very susceptible
MS susceptible; sufficient injury
MR little susceptibility; temporary injury
R resistant.

MS and MR signify that these species are better controlled
at the higher rate and in the cotyledon stage.

2. Tolerance of Sown Onions in

Various Developmental Stages

The tolerance of sown onions to C-3470 as affected by

developmental stage is presented in Table 2. The onions are
very susceptible in the loop till whip stage, while after

the whip stage all rates are well tolerated.

Table 2.

Degree of Crop Injury in Sown Onions as Affected by

Rate of C-3470 and Developmental Stage of Onions

Developmental StagesRate
Pre-emergent Loop-whi After whip

kg/ha 1b/ac trixie trials , trials

1235 4 3 3
x . 1
6 . 2
8 . -

2

1

1

1

1

1

1 = no injury
9 = 100% injury
- = no treatment 



3. Yield Trials

321__Yield_Trials_in_Sown_Onions
In yield trial in sown onions C-3470 was compared to an

unoultivated weedy control, and a control weeded mechanically

according to common methods.

Time of application: A = Onions in whip stage.

Weeds in 4- till 6-leaf stage.

B = Onions after whip stage,

about 8-10 cm (3.2-4.0 in.) high.
Weeds about 5-8 em (2.0-3.2 ine)
high.

Rates of application: C-3470 4,0 kg/na (3.6 1b/ac)
6.0 kg/ha (5.3 1b/ac)
8.0 kg/ha (7.1 1b/ac)

Reference compound

Chloro-JPC 5.0 i1/ha (3.5 Imp. pints/ac)

Variety: Gelbe Kugel

Rate of sowing: 14 kg/ha (12.5 1b/ac)

Amount of water: 500 i/ha (Imp.gal/ac)

Table de

Yield Trial with C-3470 in Sown Onions

 

Time of application A
 

Rate in kg/ha 4,0 6.0 8.0

Weed control

Crop injury
 

* Reference Compound 



 
Yields (Mean of 4 replications)

Time weight of* metric EnglishTreatments applt= iononions tons/ha _tons/aecation &

1.16 4.75 1.89
6.32 32675 13.00
6.36 29.12 11.56
6.08 28.02 11,12
6.36 25 .52* 10.13

6.83 35.65 14.15

Control not weeded

Control weeded

C-3470 4.0 kg

6.0 kg
8.0 kg

Reference
compound a 1

C-3470 4.0 kg

6.0 ke
8.0 kg

7222 33230 13.22
6.80 39.55* 1570
7.30 35.22 13.98D

o
W

>
p
e
p

= 100% controlAssessment of weed control: 1

9 no control

1

9
no injury

100% killed

Assessment of crop injury:

* Significant at the 5% level
with reference to the handweeded control plot.

C-3470 applied at the whip stage caused market yielddepressions particularly at the higher rates. Applied after thewhip stage C-3470 showed good selectivity and good weed control,In this ease the yields were, despite no cultivation whatever,similar or higher than the weeded control.

in the corresponding manner as in Section 3e1l C-=-3470 andChloroxuron were compared to an uncultivated and a cultivatedcontrol.

Time of application: A = Planted onions 8-12 em
(3.2-4.8 in.) high.
Weeds: 2-lear stage.

B = Onions: 20-25 em (8-10 in.) high.
Weeds: 6-leaf stage.

Rates of application: C-3470 4.0 6.0 (B only) 8.0 12.0 kg/ha
3665.3 7.1 10.7 1b/ac.

Reference compound
Chloroxuron as Tenoran®
7-5 kg/ha (6.7 lb/ac).

Variety: Stuttgarter Riesen.
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Table 4.

Yield Trial with C-3470 in Planted Onions

 

Time of A B

application

Rate in kg/ha 4.0 8.0 12.0 Guron 420 6.0 8.0 12.0
 

Weed control

Crop injury

 

Yields (Mean of 4 replications)

Time of metric English

Treatments application tons/ha tons/ac

Control not weeded 26.5 10.52

AKL ‘17-50

53.4e* 21.20

51.0* 20.25

48.0 19.06

47.63 18.78

47.8 18.98

47.8 18.98

47.8 18.98

49.8 19.77

Control weeded

C-3470 4.0 ke

8.0 kg

12.0 kg -

Chloroxuron Te5 KE

C-3470 4.0 ke
6.0 kg

8.0 kg

12.0 kg

A

A

A

A

B

B

B

B

** Highly significant at the 5% level

with reference to the handweeded control plot

* significant at the 5% level

with reference to the handweeded control plot.

According to Table 4 the application of C-3470 at 8 and

12 kg/ha to planted onions, 20-25 em high, caused slight crop

injury. However, these injuries did not adversely affect the

yield.
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4, Investigations on the

Susceptibility of Various Varieties

The test on possible differential susceptibility of
varieties was conducted with 6 kg/ha (5.3 1b/ac) of C-3470.
The following varieties were tested in two Stages of de-
velopment: Satelit, Superba, Stuttgarter Riesen, Zittauer,
Vertus, Gelbe Kugel, Ideal, Presto, Savoyer, and Ebenezer.

Developmental stage of the onions: A = whip stage

B = late whip stage 6-8 cm
(2.4-3.2 in.) high

Table 5.

Susceptibility of the Listed Varieties

of Seeded Onions to C-3470

 

Variety Stage A
 

Zittauer

Vertus

Gelbe Kugel

Ideal

Presto

Savoyer

Ebenezer

Satelit

Stuttgarter Riesen

Superba

 

All varieties exhibited greater susceptibility in the
developmental stage A than stage B. The variety Superba showed
considerable susceptibility in both stages.

Residue Analysis

Samples were taken from ail 1964-trials and treatments
for residue analysis of the harvested crop. The results are
not available, yet, but the results from: the trials in 1963
give some indications: 



Table 6.

Residues of C-3470 in Onions (Harvest 1963)

Planting Date of Rate Harvest Residues

Crop or appli- kg after ppm

Sowing cation a.i./ha ...days

 

Onions sets 725-63 8.5263 106

Sown onions 725063 5.6.63 78

78

78

78
 

DISCUSSION

Nine important onion varieties were found tolerant to

C-3470, while the variety Superba was susceptible.

Under conditions of fast weed development it is occasion-

ally not possible to apply C-3470 at the optimal time because

of the developmental stage of the onions. In this case it is

advantageous to apply a contact nerbicide (Paraquat or Diquat)

before emergence of the onions in order to control early-

emerged weeds. The additional application of C-3470 after the

whip stage of the onions on the later-emerged weeds guarantees

a particularly long-lasting effect.

The onions contain no residues of C-3470 at the time of

harvest.

Tenoran® = Registered Trade Mark of CIBA Limited

 



EXPERIMENTS WITH POST-EMERGENCE TREATMENTS FOR WEED

CONTROL IN DRILLED ONIONS

H. A. Roberts and B. J. Wilson

National Vegetable Research Station, Wellesbourne, Warwick

Summary In field experiments on a sandy loam, N'—4~(p-methoxy-
phenoxy)~phenyl-NN-dimethylurea, prometryne and linuron were
applied as post-emergence treatments on drilled onions, either

alone or following various pre-emergence treatments. All three
herbicides gave selective control of susceptible weed species
provided that spraying was done after the crop had developed one
true leaf and no uptake through the roots occurred. When heavy
rain followed application, N*-4-(p-—methoxy-—phenoxy )-phenyl-NN-
dimethylurea 3 lb/ac, prometryne 1 1b/ac and linuron 0.75 lb/ac
caused severe damage, with linuron consistently more damaging

than prometryne. It is concluded that on light soils these
treatments would not be feasible, although they may prove to be
sufficiently safe on more organic soils.

INTRODUCTION

The onion crop presents difficult problems from the point of view of
weed control. Germination, emergence and early growth are relatively slow and
at no time is a complete canopy formed, so that the crop is susceptible to weed

competition throughout its life. The main chemical methods of weed control at
present employed in Britain are contact pre-emergence treatments, residual pre-
emergence sprays based on chlorpropham and post~emergence sprays of sodium mono—

chloroacetate (Woodford & Evans, 1962). None of these is entirely satisfactory,
and there is a pressing need for more effective and reliable herbicides.

One approach which seemed worthy of examination was the post—emergence

use of herbicides which act both through the foliage and through the soil. If
materials of this kind were sufficiently selective, they could be applied after
contact pre-emergence treatment to kill late-germinating weeds and to give some
measure of residual control. In 1963, tests were made with an Trimental
herbicide N * .4~( p-methoxy—phenoxy)-phenyl-NN—dimethylurea (0.3470), which was
reported to have shown promise in onions (CIBA Laboratories Ltd., 1963). These
were extended in 1964, and on the basis of earlier tests, linuron and several
triazines were also examined. The results obtained are summarized in this report.

METHODS AND MATERIALS

The experiments were all carried out at Wellesbourne on a sandy loam of
the Newport series, relatively low in organic matter. Except where stated, a
randomized block design with 24 replicates was used, with small plots of
3-8 yd. The sprays were applied in a volume of 100 gal/ac and all doses are

given as lb/ac a.i. Weed kill was assessed by counting survivors in a number
of random quadrats on each plot, and the plots were then weeded by hand so that
the effects of the treatments on crop yield could be- determined in the absence
of any appreciable weed competition. Visual assessments were made of crop
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injury, stand counts were made, and the yields of either dry bulbs or bunching

onions were recorded. Stands and yields are presented in the tables as

percentages of the control values, and depressions statistically significant at

P <0,05 are indicated by asterisks.

RESULTS

The effects on onions of N'-4—( p-methoxy—phenoxy)-phenyl-NN-dimethylurea

were examined in three experiments during 1963. In the first, the crop was

sprayed at the early crook stage and a* the early l-leaf stage with 2 and 4 1b/

ac, and the results are shown in Table 1.

Table 1.

Effect of Nt-4-( p-methoxy-phenoxy)-pheny]-NN-dimethylurea on weeds

and on Bedfordshire Champion onions, 1963

 

% weed kill Onions
Poa Poly. Stell. Veron. Anag. other

ann. avic. media per. arve S8PpPpe no. wte

early crook stage

2 lb/ac 9 7 93 99 97 60 99 «16

4 " 0 24 99 99 ST vis) 92-107

early l-leaf stage

2 lb/ac 18 2 72 100 93 76 106 «6108

4 *" 24 2 95 100 96 83 107 «115

 

At both doses and on both occasions, excellent kills of Stellaria media,

Veronica persica, Anagallis arvensis and also of Thlaspi arvense were obtained,

but there was little effect on Poa annua or Polygonum aviculare, both of which

had three leaves at the first spraying occasion. Some plants of Fumaria

officinalis also survived, especially at the lower dose. Onions treated with

2 1b/ae at the early crook stage showed slight damage, and at 4 lb/ac there was

quite severe leaf injury and death of a few plants was observed. ‘The crop

recovered and there was no significant depression of stand or yield of dry bulbs.

When sprayed at the later stage of growth, the onions showed no injury.

In a second experiment with bulb onions, doses up to 8 lb/ac were applied

either at the late crook or the late l-leaf stages and the results are shown in

Table 2, The crop suffered some leaf injury, especially at the higher doses,

but none of the treatments resulted in any significant depression of stand or

yield. In both this and the previous experiment initial crop growth was very

slow and the weeds were therefore relatively large at spraying. Some compet=-

ition occurred onthe control plots and on those sprayed with the low dose

prior to weeding.

Later in the season, the same treatments were applied to White Lisbon

onions, and the results are also shown in Table 2. At the early crook stage

all doses caused injury and significantly reduced both stand and yield, whereas

application at the l-leaf stage caused no visible injury. The crop damage that

occurred at the earlier stage was much greater than that observed in the two

previous experiments, and may have been associated with the heavy rainfall which

followed spraying. During the two weeks after the first application 1.7 in.

rain fell, whereas the second was followed by a dry period. In this experiment
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the weeds emerged slightly later than the crop, and excellent kills were obtained

of Veronica persica, Capsella bursa-pastoris, Senecio vulgaris and several other
species. At the lowest dose some Poa annua was killed; at higher doses there was

appreciable kill of this species.

Table 2.

Effect of N* ethoxy— oxy )-phenyl-NN-—dimethylurea on onions, 196

 

Elsom's Maincrop, sown 26.4.63 White Lisbon, sown 8.8.63
late crook late l-leaf early crook l-leaf

NO». wt. NO. wt. D0. wte N0e wt.

87 86 93 92 86* T2* 98 106
98 104 102 103 44% 26* 103 95

123 115 100 114 15* oe 94 84%
93 113 99 108 iad 5* 108 91

 

In spring 1964, an experiment was carried out in which onions were
sprayed on six occasions, from immediately after sowing until the 2-leaf
stage. The results are summarized in Table 3.

Table 3.

‘fect of N' ethoxy- -phenyl-NN-dimethylurea on weeds
and _on Giant Zittau onions, 1

 

onions
Time of % weed injury stand as % yield as %
application kill 0-10 of control of control

21b 41b 21lb 41> 21b 41d

After sowing 1.0 4.0 95 85 102 99
Before emergence 5.0 7.3 66* 48* 85 7T1*

Loop stage To3  8e7 42% 24% 7T5* 50%
Crook stage 507 T07 64* 46% 92 46%
l-leaf stage 1.3 1.0 93 95 90 106
2-leaf stage 0.0 1.3% 110 98 110 89

 

The application made after sowing was followed by more than 2.5 in. rain
during the next two weeks and gave fairly good weed control, with Atriplex
patula, Fumaria officinalis and Polygonum aviculare as the main survivors.
Later, Anagallis arvensis became established on these plots, especially where
the lower dose had been used. At 4 lb/ac some crop injury and kill of a few

plants occurred, but neither stand nor yield was reduced by a significant amount.
The applications just before emergence and at the loop and crook stages all
gave excellent kills of Stellaria media, Trifolium repens, Thlaspi arvense,
Capsella bursa-pastoris, Spergula arvensis and Anagallis arvensis, but some
plants of Atriplex patula, Fumaria officinalis and Polygonum aviculare survived,
especially at the lower dose. During the period following each of these

applications measurable amounts of rain fell on most days and both doses at all
three stages caused serious injury and significantly reduced crop stand. The
plants which were not killed recovered, so that the depressions in yield were
less than those in stand. The applications made at the l-leaf and 2-leaf
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stages were followed by drier weather and had little visible effect on the crop

with no depression of either stand or yield.

Tests during 1961 showed that although onions were very susceptible to

pre-emergence applications of prometryne and linuron, the crop assumed some

degree of tolerance to both herbicides after the l-leaf stage. This was

confirmed in an experiment begun in March, 1964. At the early l-leaf stage,

both stands ana yields were reduced by doses of 0.5 and 1 lb/ac, but at the early.

2eleaf stage only linuron 1 lb/ac caused any reduction. Desmetryne at 0.25 and

0.5 lb/ac was also included in this experiment, and again there was no adverse

effect on stand or yield from application at the second stage of growth. Both

applications were followed by only light rainfall but at the end of May and the

beginning of June there was heavy rain. When the plots were examined in mid~

June, slight injury was seen in plants which had received 1 lb/ac prometryne at

the later stage and this injury was more marked on the corresponding linuron plotse

In a later experiment the rains occurred shortly after application and

even at the 2-leaf stage 1 lb/ac linuron, prometryne and desmetryne all caused

appreciable reductions in stand, most marked with linuron. Simetryne, however,

. caused much less injury and did not reduce stand at 1 lb/ace

Prometryne, desmetryne, simetryne and linuron were compared with N'-4-

(p-methoxy—phenoxy)—pheny1-NN—dimethylurea in an experiment with White Lisbon

onions sprayed at the l-leaf stage on 13th July, 1964. The rainfell amounted to

only 0.32 in. during the three weeks after spraying and 0.5 in. was applied as

irrigation during this period. The results are shown in Table 4.

Table 4.

Effect of various post-emer, e treatments on the stand and yield

of White Lisbon onions, 1964

 

Stand as % of Wt. as % of
control control

N'4~(p-methoxy-phenoxy)=phenyl- 2 1b/ac 92 99

NN-dimethylurea 4 " 84* 8l*

Prometryne
108 102

" 45* 65*

Desmetryne
109 100

a e4* 80*

Simetryne : 100 95

" - 2 oT Te*

Linuron 25 86 a4

" » 8 11* 10*

 

At the lower doses used, there were no significant reductions in crop

stand or yield, although with linuron 0.5 1b/ac these approached significance

at P = 0.05. The higher doses all reduced both stand and yield except for

simetryne 2 lb/ac which did not reduce stand. Prometryne was rather more

damaging than desmetryne and as in previous experiments, linuron caused more

damage than prometryne at the same rates of application.
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Two attempts were made in 1964 to control weeds chemically in onions
by combinations of pre- and post-emergence treatments. Sets of plots received
three different vre-emergence treatments and subsequently four post-emergence
treatments were applied, to give twelve combinations as shown in Table 5.

Table 5

Effect of combined pre- and post-emergence treatments on onion stand, 1964

 

Onion stand as % of control
Giant Zittau, sown 5.3.64 Giant Zittau, sown 14.4.64

Post-emergence spray pre-emergence spray pre-emergence spray
A B c A B Cc

Nt-4~(p-methoxy-phenoxy) =
phenyl-NN-dimethylurea 3 lb/ac 36 82 107 50"  44e 78%
Prometryne 1 1b/ac 16* 81 87 5* 20*
Chlorpropham 1 1lb/ac 31* 98 94 . TO*
Linuron 0.75 1b/ac 11* 60* 91 10* 5% 18

 

chlorpropham 0.75 1b + diuron 0.15 lb/ac after sowing
N'-~4—( p-methoxy-phenoxy)-phenyl-NN-dimethylurea 3 lb/ac after sowing
diquat + paraquat just before crop emergence

None of the sprayed plots in these experiments was weeded, but hand=
weeded control plots were included in the design.

In the first experiment, begun in early March, the pre-emergence sprays
of residual herbicides were followed by heavy rain. On the plots which had
received chlorpropham + diuron more than 60% of the onions failed to emerge,
an effect attributable to the chlorpropham. Wnere N'—4~-(p-methoxy-phenoxy)=
phenyl-NN-dimethylurea was applied pre-emergence there was slight crop damage,
while the contact pre-emergence spray of diquat + paraquat had no adverse effect,

The post-emergence sprays were applied on 15th May at the early 2-leaf
stage. During the following two weeks there was little rain and none of these
sprays had any visible effect on the crop. At the end of May and the beginning
of June, however, there was heavy rain and injury symptoms then began to appear
on the plots which had received prometryne and linuron. ‘These were especially
severe with linuron, and on some plots a proportion of the crop was killed,
Those plants not killed recovered, and when stand counts were made in nid-July
(Table 5) there was a significant reduction where linuron had followed pre=
emergence treatment B but not where it had followed C,

The main weed species in this experiment were Atriplex patula, Fumaria
officinalis, Polygonum aviculare and some Thlaspi_arvense and Stellaria media.
Trifolium repens emerged later, after the contact pre-emergence treatment had
been applied. Some weed species were killed by all the treatment combinations;
others, as indicated in Table 6, survived particular combinations, depending
on susceptibility and time of emergence. Tuking into account both weed
control and lack of crop damage, the best result was given by contact pre-
emergence treatment followed by prometryne, where only a few plants of
Polygonum aviculare remained. 



fable 6.

Effect of combined _pre- and _post-emergence treatments on weeds, 1964

 
Main surviving weed species

crop sown 5+3.64 crop sown 14.4.64

Post-emergence spray pre-emezgence spray pre-emergence spray

A B c A B c

1/1 -4-( p-methoxy—phenoxy)=

phenylIN-dimethylurea 3 lb/ac AFP AFP AFP F FP CFPT

Prometryne 1 1b/ac ~ AP P P P PT

Chlorpropham 1 1b/ac tT AFP

=

AFPT CFT Fp sOCFT

Linuron 0.75 lb/ac F FP AFP F F PF

 

A

=

Atriplex patula, C = Chenopodium album, ¥F = Fumaria officinalis,

P = Polygonum aviculare, T = Trifolium repens
eee

Pre-emergence treatments as in Table 5

xperiment was begun in mid-April at a time when there was

at not in large amounts. The pre-emergence treatments

adverse effect on the crop and the post-emergence sprays

at the early 2-leaf stage. During the 10 days

ad of this time all the ayed plots

ich received chlorprophan showed severe d Host of the

wh

+

which had post-emergence linuron and prometryne subsequently

> of those treated with Ni4—( p-methoxy—phe:

-opham had a progressive stuntin f

ually reduced (Table 5). Hence, in thi t

stand reduction on all the sprayed plots, and no ¢

uld be considered satisfactory.

As in the previous experiment, different weeds survived the various

treatments (Table 6). The cleanest plots were again those which received

prometryne, where only a very few plants of Polygonum aviculare remained.

DISCUSSION

The experiments in 1963 with N'~4~( p-methoxy-phenoxy )-phenyl
-N-

dimethylurea showed that at a dose of 2 lb/ac excellent kill of several weed

species could be obtained. In the first two experiments (Tables 1 end 2),

there were only slight effects on the crop, with indications that the earlier

the crop was sprayed the greater the injury. In the third experiment (Table 2)

the lowest dose used, 2 lb/ac, caused severe damage when spraying at the early

crook stage was followed by heavy rain, Similar results were obtained in 1964

(Table 3) when spraying at the loop and crook stages was followed by rain, and

in this experiment there was also injury from treatments applied just prior to

crop emergence. In the absence of appreciable rainfall, spraying at the l-leaf

stage had little effect on the crop (Tables 2 and 3), but when heavy rain fell,

application of 3 lb/ac at the early 2-leaf stage significantly depressed stand

(Table 5). It thus appears that if applied after the l-leaf stage, and

provided no uptake through the roots occurs, this herbicide can give selective

control of a number of weed species in onions. On a light soil, however, there
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would seem to be a risk that crop damage might occur if heavy rain should

follow spraying, At 2 lb/ec applied after sowing (Table 3) there was fairly
good weed control and small seedlings of most species were well controlled.
There may thus be a place for this herbicide as a follow-up after pre-emergence
treatment with a contact herbicide, especially on heavier or more organic soils

and where the relatively tolerant species Pou ennug, Polygonum aviculare and

Fumeria officinalis are not prominent.

Tests made in 1961 with pre-emergence applications of prometryne and
linuron (Roberts & Wilson, 1964) showed that onions were susceptible and that

linuron was more damaging than prometryne. Patterson (1962) has also reported
that onions were killed after a pre-emergence spray of 0.5 lb/ac prometryne.

Although it seemed worthwhile to examine the possibility of using these
herbicides as post-emergence sprays, it was therefore not unexpected that

damage might occur if conditions for root uptake were favourable. This took

place with treatments made just before heavy rainfall (Table 5) and it is
thought that this same rainfall was responsible for the injury observed in

plants sprayed several weeks beforehand.

In the absence of root uptake, and provided that application was made

after the l-leaf stage, prometryne 1 lb/ac proved a successful treatment and
gave the cleanest plots when used after a contact pre-emergence spray (Tables

5 and 6). Prometryne thus appears to show a foliar selectivity in onions, but
in the absence of any high degree of inherent tolerance to the herbicide when

taken up through the roots, treatment would not be safe on light soils.
Prometryne, and also desmetryne (Table 4), might well be worth pursuing as
post-emergence sprays for use on-highly organic soils, especially when the
main weeds present are susceptible species. Simetryne was appreciably less
injurious than prometryne to onions, as noted in the pre-emergence tests of

Scudder (1962) and Thompson (1962), but simetryne is also less effective against
weeds. lLinuron was consistently more injurious to onions than prometryne

oTand at 0.75 lb/ac caused greater stand reductions than 1 1b/ac prometryne.

It is concluded that all the herbicides examined showed foliar
selectivity in onions when applied after the l-leaf stage, but that on this
light soil damage can occur as a result of root uptake. There is a definite

need for a herbicide which can be applied at this stage of growth after a

pre-emergence treatment, and the possibility of using these herbicides on
more organic soils remains to be determined. It may be that on light soils
herbicides with little residuel activity might offer more promise. One
herbicide of this kind to which onions have been reported to show tolerance

is ioxynil (Holly & Holroyd, 1963). Exveriments at Wellesbourne have shown
that if applied at 4 - 12 oz/ac after the l-leaf stage, ioxynil caused only
transient injury, with no adverse effect on stand or yield.
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BaD AND
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In trials with herbicides on on
BiPC applied Sebierieeeg
ryne caused crop ey

an*
rgence ean lieatian,

BiPC =n satisfactory weed contest with hign crop tolerance

when applied after sowing or immediately prior to crop ener=
gence,

INTRODUCTION

Chlorpropham at 2 - 3 lb/ac has been widely accepted in Ireland for weed

control in onion sets. Chlorpropham + diuron is also used to a lesser extent.
Weed control with these herbicides is not always satisfactory because of the

tolerance of Senecio vulgaris (groundsel), one of the most prevalent weeds in

vegetable growing areas, The available residual herbicides for weed control

in onions grown from seed are not entirely safe. This applies particularly

to light sandy soils where the greater percentage of onions are grown in

Ireland. The difficulty of handweeding onions and the decreased availability
of labour has resulted in an urgent need for a residual herbicide with
prolonged activity and high crop tolerance. A chemical even with short-
lived activity but which could be applied at the loop or crook stage when

onions are susceptible to herbicides such as sulphuric acid and sodium mono-
chloroacetate would be of considerable value.

METHOD AND MATERIALS

Onions grown from sets

Each of the thirteen herbicide treatments in this trial was applied pre
and post-emergence. Plot size was 6 x 16 ft and each plot was divided into
sub=plots 6 x § ft. Treatments were applied pre-emergence to half of each
plot and post-emergence to the other half, All treatments were replicated
four times in a randomised block design. The herbicides used are shown in

Table 1. The trial was sited on a loam soil with a clay percentage of 25.6
and an organic matter percentage of 3.9. All treatments were applied ina
volume of 70 gal/ac with an Oxford Precision Sprayer.

The variety Rijnsburger was planted in shallow drills, 2 in. deep, and

covered with soil on 11 April, 1964, Pre-emergence applications were carried
out on 16 April, exeept 3.5-diiodo-l-hydrexybenzonitrile, which was applied on

25 April. Soil conditions were fine and damp at the time of spraying. Post-

emergence treatments were applied on 16 May when the onions were 4 = 5 in

high and the weeds were at the 2 - 4 rough leaf stage. After visual assess-

ments of crop damage and weed contrel all plots were handweeded on 10 June.

Tne weight of weeds removed from each plot was recorded.
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The main weeds in the trial were Fumaria officinalis, Stellaria media,

Senecio vulgaris, Chenopodium album, Veronica sp., Polygonum aviculare, and

Poa annua.

Onions grown from seed

The herbicides used in this trial are shown in Table 2. zach

treatment was replicated 4 times in a randomised block design. Plot size

was 6x 15 ft. Soil organic matter ond clay percentage and method of spray

application were the same as for onion sets, Seed was som on 8 April, 196).

at a depth of approximately 1 in. in drills 18 in. apart. The pre-emergence

treatments were applied on 14 April and the PCA + BiPC treatments orior to

emergence on 25 April. The onions emerged on 27 April. Plots treated with

chlorpropham 1.0 + diuron 0,25 lb/ac and dacthal at 7.5 and 11.25 lb/ac were

abandoned because of poor weed control. Plots treated with Ni -,-(p=metnoxy-

. phenoxy) =phenyl-NN=dimethylurea (C.3470) at 2, 3, 4 and 6 lb/ac were dis-

carded because of severe crop injury as well as poor weed control. The

untreated control plots became so overgrown with weeds that these were also

abandoned. The weight of weeds removed from each of the remaining plots was

recorded on the 11 June. Handweeded control plots were handweeded twice

only. The PCA + BiPC formulation used on both onions grown from seed and

sets was a mixture containing 25% PCA + 20% BiPC. In this paper doses of

the mixture are referred to in terms of total active ingredient based on 56%

PCA +449 BiPC. Doses of the other herbicides used are also given in lb/ac a.i.

RESULTS

Onions grown from sets

Pre~emergence treatment with chlorpropham at 3.0 lb/ac. gave good

control of all weeds except Senecio vulgaris. Post-emergence application

had no effect on Senecio vulgaris but Stellaria media and Fumaria officinalis

were severely checked. No crop damage resulted from either pre- cr post-

emergence applications.

Pre-emergence treatment with chlorpropham.1.0 + diuron 0.25 lb/ac did

not cause any injury to the crop but control of weeds, especially Seneci

vulgaris and to a lesser extent Fumaria officinalis was poor. Post-emergence

application caused severe leaf scorch and crop yield was significantly

reduced in these plots compared with the handweeded control. Weed control

was better than with pre-emergence application although Senecio vulgaris

was still tolerant.

Linuron at 1.0 lb/ac both pre and post-emergence did not contrel

Fumaria officinalis. This weed became very prevalent in these plots and

reduced crop yield, With the exception of slight scorch in the month after

spraying neither pre nor post-emergence application of linuron hed any

apparent adverse effect on the crop.

Linuron 1,0 + chlorpropham 1.0 lb/ac applied post-emergence gave a

significant increase in yield over the handweeded control, The addition of

chlorpropham greatly improved the control of Fumaria officinalis. The post-

emergence treatment caused scorch and a growth check in the month after

s>raying but this was quickly outgrown, With pre-emergence application less

damage occurred but weed control was inferior.
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Treatment Doses Time of application

1b/ac

Chlorpropham 2.0 Six days after sowing

Chlorpropham + 1.0

diuron 0.25 " Zz

Dacthal 7sby Lis2ds 1520 " .

C 3470 2:05 3605, 40, 6.0 " " .

“PCA + BiPC 1.8, 2675360 z .

PCA + BiPC 1685. 2075 36 Two days prior to
energence

 

 

Table 3

Weed control in onions grown from seed

(mean of 4 replicates)

 

Dose Wt. of Weeds No. of Onions harvested Yield

neaeet lb/ac tons/ac per 26 ft row tons/ac

 

Chlorprophan~ 260 24,7 4.625

Dacthal 15.0 22h Sefk

PCA + BiPC 1.8 297 4076

" " 2a1 219 8.19

" Z 306
226 9.02

* PCA + BiPC 1.8 291 9222

= 8 Zel
289 10.78

sg = 3.6 2.9 270 13.08

Handweeded Control 7 228 4.68

Sig. diff. P = 0.05 92 105 Jel2

* Applied two days prior to energence

  



Post-emergence treatment with pronetryne was much more selective thanpre-emergence and also gave better weed control. Veronica sp. wereSusceptible to post-emergence and Poly avicul
treatments, Leaf scorch was apparent
applications but where post-energence nt was used the damage was onlytemporary. Pre-emergence ¢reatnert wit! aused an obvious reductionin crop stand and surviving plants scorched,

PCA + BiPC applied both pre and post-emergence at 1.8 and 3.6 lb/accaused no crop damage and gave good control of a wide spectrum of weeds,Post-emergence applications were not as effective as pre-emergence applica=tions, This was reflected in higher weed weights and lighter crop yields(Table 1), All weed species in the trial plots were susceptible to pre=emergence treatment at 3.6 1b/ac. Slight resistence was shown by Fumariaofficinalis and Senecio vulzaris at 1.8 lb/ac. Stellaria media was the onlyspecies susceptible to post-emergence applications. Senecio vulgaris,Fumaria officinalis, Polygonum aviculare and Chenovoditim album were severelychecked but not completely killed,

Crop tolerance of C.3470 was good at 2 and 4 lb/ac both pre and post=emergence but control of weeds, particulerly Fumaria officinelis andPolygonum aviculare was unsatisfactory irrespective of time of application.

3,5-diiodo-4-hydroxybenzonitrile at 0.5, 1.0 and 1.5 lb/ac. showed highcrop selectivity but the range of weed control was narrow, Fumariaofficinalis and Polyzonum aviculare were very resistant; Stellaria media,Chenopodium album and Veronica sp. were fairly susceptible but control ofthese species was not complete even at the highest dose. Post-emergencetreatments gave slightly better control than pre-emergence applications.

Onions grown from seed

In plots treated with chlorpropham at 2.0 lb/ac competition fromSenecio vulgaris considerably reduced crop yield. This treatment gave goodcontrol of other weeds,

Crop tolerance to dacthal at 15 lb/ac was good but this treatmert didnot control Senecio vulgaris, or completely suppress Fumaria officinalis,Stellaria media and Chenopodium albun were susceptible,

PCA + BiPC applied at 1.8, 2.7 and 3.6 1b/ac two days prior to emergencegave better weed control over a longer period than the same doses applied sixdays after sowing. The treatments applied prior to emergence caused aslightly more severe check to growth in the eight weeks after emergence thanthe treatments applied six days after sowing. Onions on 211] plots outgrewthis early check and gave higher yields than handweeded control plots (TableBs mpared with the nan ed controls a significant increase in yield
ained from plots treated with PCA + BiPC 3.6 lb/ac applied six days
sowing ard 1.8, 7 and 3, c applied prior to emergence. All weed

‘ i to a dose of 2.7 and 3.6 lb/ac
with 3.6 lb/ac six days after

These species and Senecio

-& and 2.7 lb/ac six days after
  



DISCUSSION

The results of the trials reported in this paper suggest that PCA +

BiPC is a promising mixture for pre-emergence use in onions grown from seed

and sets, It has good crop selectivity and at 2.7 and 3.6 lb/ac ecntrolled

a wide range of weeds over a period of eight weexs. Observations made in

other trials during the season indicated that the onion showed good tole-

rance to PCA and BiPC applied at the loop and croox

suggests that under similar conditions the repeated u

mixture (around 1.5 - 2.5 lb/ac) applied pre ané post-emer

necessary may be a safe, economical and effective treatment in onions grown

from seed.

Prometryne, linuron and linuron + chlorprepham show promise as post-

emergence applications in onion sets. However, as these are the results of

one year's work only, there is need for further trials on a ranze of soil
3

types and under di°ferent climatic conditions before firm recommends

can be made.
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EXPERD-ENTS..ON--TES CONTROL OF BROAD-LEAVED
WEEDS IN PEAS.meWt -PROGRESS REPORT 1063-64

JM. King and G.P. Gent

Pea Growing Research Organisation, Yaxley, Peterborough

Summary The results of a series of trials carried out b———— ; ; _ ;the P.G.R.O. ir 1 are reported, in which nine
herbicides were assessed range of soil types.

Pre-emergence materials which showed promise were
ehloroxuron on the light soils and prometryne on the medium
and heavy soils, These materials were capable of giving
excellent weed control. The post-emergence application of
dinoseb-acetate also proved to be of interest on account of
its higher crop safety when compared to dinoseb-amine, This
could be a useful alternative for those vining pea varieties
which are susceptible to dinoseb-amine, Dinoseb in oi
pre-emergence gav ly moderate weed’control but prove
even on light soi Linuron, on the other hand effecti
controlled weeds but induced crop dan ge on light soils,
use of chlorpropham in mixtures with diuron, linuron or solan
did not prove successful. Chlorpropham damage occurred at
rates as low as 0.5 lb/ae and weed control was not always
satisfactory.

e
1
d
Ative

INTRODUCTION

At the last British Weed Control Conference the r
work were reported in which fourteen herbicides were examin
control of broad-leaved weeds in peas (King & Hancock, 1962).
of experiments was continued in 1963 and 1964, and the present report deal
ith results obtained from eight main yield trials in which a further

herbicides were assessed together with four previously reported on.
addition to an untreated control plot dinoseb-amine applied post~emergence
at 1.85 lb/ac was included each year as the standard herbicide used in
pea crop at present. The materials and rates used in these trials
taken from prelimi screening trials waich contained approxima

year, each applied at varying doses using a
The preliminary screening trials were laid down on

rent soil types each year,

METHOD AND MATERIALS

In all trials applications were made with an Oxford Precision Sorayer
using Allman '0' jets at a volume of 50 gal/ac. All doses referred to
herein are active ingredient. Plot size in 1963 was 1/200th acre and in
1964 1/400th acre and four-fold replication was employed. The
pre-emergence herbicides were applied when the peas had germinated, radicie
and plunule being present in most cases, this being taken as a guide to
the commencement of weed growth, 



The post-emergence applications were.made at a stage when it was

considered that optimum conditions of weed growth had been reached at each

site. Where weather conditions allowed, these applications were made

when the weeds were still at the seedling stage.

At sites where a suitable weed pattern existed detailed weed counts

were made and at seven sites pea emergence was also recorded by counts.

Treatments were assessed visually for weed control and crop vigour and

trials were taken to yields.

Chemicals used in the two seasons were as follows:-

 

Material Formulation 1963

chlorpropham 20% wt./vol. combined emulsifiable PR

plus diuron 8% «8 concentrate

. chlorpropham 8% =O combined emulsifiable

plus linuron ge concentrate

chlorprophan 206 +" combined emulsifiable

plus solan 20% " concentrate

chloroxuron 50% wettable powder

dinoseb in oil 9% as emlsifiable oil solution

linuron 50% wettable powder
prometryne 50% wettable powder
dinoseb-acetate 40% wettable powder

dinoseb-amine 18.5% wt./vol. alkanolamine salt

PR pre-emergence; PO post-emergence.

 

1963-1964 Site details

 

1963 Sites A B C D

Very fine Fine sandy Loamy very Clay

sandy loam loam fine‘ sand loam

3.8 His Ts 1.8 269
18; 13 20; 15 13 24 18; 36

23 March 24 April 22 March 26 March

pre-emerg.spray 2 May 3 April 4 April

pea emergence , 7 May 10 April 18 April

7 _post-emerg. spray May 31 May 8 May

Harvested 1 Green Green

Rain: (in. )
days before 0.75

14 days after 4.407

pre-emerg.spray
1964 Sites

Soil type y ay am Fine sandy
Oz loam

 

 

Orzanic matter (4%) 2.2
Silt; Clay (%) 3 1h oe: 18; 26
Date: drilled Me 14 Apri 12 March

pre-emerg.spray April 1 April

pea emergence 2 sf 5 April

post-emers.spray y May 5h 12 May

Harvested 2 Green
Rain: (in.)

7 days before 0.69
7 days efter 0.20
pre-emerg.spray
 

not recorded
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Table 1
Percentage weed control at sites A, C and D - 1963

(Figures are based on five counts per plot, and expressed as the percentage control
of the weed population on the untreated plots)
$$

Predominant weed species

v
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r
s
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e
y

e
e
d

C
H
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k
w
e
e
d

d
Material lb/ac 5

F
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o
l
s

M
a
y
w

ea
7.0

o}
C
l
e
a

chlorpropham 1.0 - 73
plus diuron +04 100. 100

0 ae 85

chloroxuron 4£sd = ~ ol

‘ 96 100
- 7

- 91 100
" 100 100 100

1.25 - 86 96

eee

e
e

1.87 - 100 100 33 91 100prometryne

a 100 100 100 - 100 100 100
2625 - OF 100 62 - 96 - - 93 88

dinoseb-acetate 3.0 ~ 100 100 OL = - 82 100 - 93 OL
a

94 100 100 - ~ 99 62 90 100 98 91
- 86 96 100 47 - 0 - - 57 49

dinoseb—amine 1.85 = 100 100 88 = - 82 Ld = 91 38
" 51. 100 65 ~ ~ 91 Ly Al 91 93 70

- 94 96 88 33 - 28 “ is 86 63

o
O
!

n
N

wn

linuron LO

A
CG
D

A
Cc
D

A
Cc
D

A
Cc
D

A

o
c
o
a
r
l
u
a 



Table 2

Percentage weedcontrolat sit sE,FandG- 3 964,

(Figures are based on three counts per plot at sites E an F, and on two counts at site G; they are

expressed as the percentage control of the weed population on the untreated plots)

Predowinant weed species

er
as
s

Material

A
n
n
u
a
l

n
e
t
t
l
e

B
l
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b
i
n
d
w
e
e
d

4 t

M
a
y
w
e
e
d

S
h
e
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h
e
r
d
'
s

p
u
r
s
e

~|
K
n
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chlorpropham

plus linuron

1
1
<
0 nNE

F
G

ico
}

chlorpropham

plus solan

bi
]
©

'y

sciamano

dinoseb in oil

2
ty

BSprometryne

Bi
)
O
e

dinoseb-acetate

O
r
y

Peeee
dinoseb-amine

la
hy

bs

  



Table 3

Pea yields expressed as percentage of the untreated control - 1963

Site
 

Material A B

chlorpropham
plus diuron iy 18

chloroxuron 12 93

121

 

linuron 98
a

-e
°

W
n
N
o
n
w
A

w
r

95prometryne
n

m
n

a

dinoseb-acetate
a wv

dinoseb-anine
n a

= 99
113 =
- 107

107 -

S.E. per plot (% of 1766 9.4

H
O
W
H
N
H
E
H
P
H
P
H
O

.
.

M
O
O
U
N

&
W
r

 

 

not analysed

Table 4

Pea yields expressed as percentage of the untreated control - 1964

 

Site
Material b/ E
 

chlorpropham

plus linuron ae 93 125"

ohloveraphan 102 98 110plus solan
dinoseb in oil 110 103 115
prometryne 138 97 123*
dinoseb-acetate 123 108 113*
dinoseb-amine 124 121* 119*

S.E. per plot (% of mean) 20.4 9.5 8.9
 

 

* significant difference from untreated control at P =

 



1963

Site A - Very fine sandy loam,

Conditions were ideal for pre-e=

acterials gave excellent weed control, wever, on this

soil, with over lg in. of rain in the fourteen cays

prometryne and to a lesser exte wuron caused

damage was soon outgrown and ht

Chlorowuron and chlorpropham
aan

without visible damage. The dinoseb-ac

proved slig! more effective than dino

control of pleurosperun maritim

a in a higher yield

sandy loan.

gence applications were made on a

damage resulted from the

P
y & o

2
.

al
ct
O
e

Lib
.

©
re

D
u
a

reduced.

linuron control o population

crop damage. nlorprophan plus diuron did

oO
4
P
H
c
t

¢
Fy

oO

&

and yields were satisfactory. The temper

post-emergence treatments were applied and

consequences

given by both materials.

Oo
H
E

a

Site C - Loamy very fine sand.

This site was on a light free-draining soil low in organic matter

and the epplications of linuron and prometryne caused appreciable

chlorosis wailst chlorpropham plus diuron delayed emergence and stunted

the crop. Weed control from the pre-emergence materials was generally

good but apart from prometryne all the treatments reduced tn: yield below

the untreated control. The yield fro: chlorpropham plus dit was

particularly low. Linuron gave virtually no control of :

officinalis (funitory) ana the control from chloroxuron was only moderate.

The dinoseb-acetate and dinoseb-amine treatnents failed to increase the

yields in spite of satisfactory weed control. At this site

dinoseb-acetate gave a better control of scentless mayweed and

Polysonun aviculare (knotgrass) than dinoseb-amine.

Site D - Clay loam.

The soil was rather cloddy but moist when the pre-emergence sprays

were applied. On this heavy soil no crop 12 wes recorded und weed

control, except with pronetryne, was oderat Chlorpropham plis diuron

and linuron failed to control Galium_aperin cleavers) and none of the

pre- or post-emerence treatments, azain with the exception of prometryne,

satisfactorily controlled Aethusa cynapiwn (fools parsley). The value of
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the trial was reduced by a heavy infestation of Avena fatua (wild oat)
which seriously affected yields and prevented the harvest of two of the

four replicates, The only materials to control this weed were prometryne,

and chlorpropham plus diuron, both of which increased the yield over the
untreated control by approximately 20%.

The post-emergence applications were made when the weeds were past

the seedling stage and weed control was only moderately successful, This
illustrated the need to apply contact herbicides at an early stage of weed

development, particularly with more resistant weeds such as knotgrass.

1964

Site E - Loamy fine sand.

Heavy rain fell the day after the pre-emergence applications had

been made and both chlorpropham mixtures caused delayed emergence, basal

branching and stunting. The effects were outgrown later but chlorpropham

plus solan gave only slightly higher yields than the control.

Chlorpropham plus linuron, which gave a better weed control, substantially

increased yields, There was no visual crop damage from dinoseb in oil but

weed control was only moderate. This material, together with chlorpropham

plus solan failed to give adequate control of knotgrass, Weed control by

prometryne was excellent and produced the highest yield at this site,
outyielding dinoseb-amine,

As at Site D in 1963 the weeds had passed the optimum stage for

spraying when the post-emergence treatments were applied and once again
weed control was poor. Dinoseb-acetate failed to control scentless

mayweed and Veronica sp. (speedwell), Although dinoseb-amine controlled

both these weeds it did not control kmotgrass to the same degree as the

dinoseb-acetate,. In spite of this both treatments increased yields over
the control.

Site F - Fine sandy loan.

Pre-emergence applications were made on a seedbed still wet from
rain the previous day and there was also rain after the applications.

Very little crop damage was noted, there being slight chlorosis from

prometryne which was only transitory. This treatment gave excellent weed

control, as did chlorpropham plus linuron, but yields from both were below

the untreated control. There may well have been more effect on the crop

from these treatments than was apparent. Chlorpropham plus solan and
dinoseb in oil failed to give 'commercial' control at this site. The
applications of dinoseb-acetate and dinoseb-amine resulted in adequate

control of the predominant weeds and increased yields. The increase from
dinoseb-amine reached a significant level. 



Site G - Peaty loam.

The weed population wes low, the dominant

Sinapis arvensis (cherlock). The increases in

pre~emer gencepeesrents were directly related t

(see Tat Weeds which were uma

ckhlorpro} , Chenopodium albu

eae (

 

and had a

good.
uneconemic 3 ne 9 5 i : i ise be a

for Use: on ce—craining si @ int Wt and clay

heavier suite, possibly inclisins ¢: 58 anic nests, 7the asst “ provising

material in these trials was %..e mor ue prometryne. Tris material

gave outstanding weed control on a ic anse of soil types. Th

material does not apcear, however, % sufficient selectivity on

the free-iraining soils partic.tarly when applied under moist conditions.

Initial chlorosis was noted in these Tas tannes although it was soon

outgrown and yields were rarely afrected. The cost of prometryne is

likely to be higher than the paint sence applicatson of dinoseb-amine,

put its ability to control weeds which are resistant, 2r moderately

resistant, to dinoseb-amine may justify its use.

The selectivity of linuron was suspect on lisht soils anc in

1964 the material was tested in mixture witn ehlorprepham at relatively

low rates. It was hoped that this would prevent crop damage 2nd also

widen the ranse of weeds controlled. Tris was only partially achieved,
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precizsie Chiorprop-es
damage occurred on a | Gs enad . It is too serly ts
say whether

mixture of chlorpropham 4

I thet contain

yields we

residual activity and

more clay than those r

oO u
w

Used 2

normal rate

however,

main avtr

more eey

post-emerzence az

mum weed sonteel

ill at the seedi

ies are present.
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WILD OATS (AVENA FATU
A PROGRESS REPORT 1963-64

W.A. Armsby and A.J. Gane

Pea Growing Research Organisation, Yaxley, Peterborough

Summary Trials undertaken in 1963 and 1964 ere reported,
this being a continuation of work carried out since 1954.
The purpose of this latest series of trials has been to evaluate
the pewer material tri-allate, in comparison with those

“herbicides which have already been recommended. Results
obtained indicate that pre-sowing applications of tri~allate
are superior to the treatments previously recommended,

INTRODUCTION

Work on the control of wild oats in the pea crop has been carried
out by the Pea Growing Research Organisation since 1954, that which took
place up to 1962 having been reported at previous Weed Control Conferences

(see references).

A booklet setting out practical recommendations was issued by the

P.G.R.O. in January 1963; barban, di-allate, propham and TCA were the
materials suggested and indications were given as to which should be
used according to conditions imposed by soil type, likely wild oat
density, the type of pea crop and the date of sowing.

The following studies have been made in the last two seasons:-

Le 1963. Trials to compare tri-allate with the four
materials already reco~mended,

26 1963. Trials to determine the susceptibility of crops
treated with wild oat herbicides pre-sowing to

subsequent treatments with (a) barban,
(b) dinoseb-amine and (c) both barban and °
dinoseb-amine,.

Strip trials with tri-allate to further assess

the efficiency of the material in a rangp of
conditions andto obtain the reaction of growers.

METHOD AND MATERIALS

At four centres replicated trials were carried out to compare
di-dllate and tri-allate, both applied pre-sowing and post-sowing at
1.5 lb a.i./ac, propham at 3 lb a.i./ac and TCA at 7.0 lb a.i./ac
pre-sowing and barban at 0.5 1b a.i./ac post-emergence. Barban was
applied in 20 gal/ac and the remainder in 50 gal/ac by 0.P.S. in this and
in all 1963 trials reported herein. . 



Soil types and varieties on which trials were carried out
included peaty loam (Big Ben), silty loam (Minerva), silty clay loam
(Harrison's Glory) and clay loam (Atlanta).

RESULTS

Table 1

 

Means of four centres Yield at clay
Treatments loam centre

Pea $ Kill % Wild ewt/ac Yield
stand 2 wild oat as %
per yd oats panisie control

reduction
 

Di-ellate
pre-sowing

Di-allate
post-sowing

Tri-allate
pre-sowing

39 80 63 27.6 155

38 55 26.5 149

41 76 29.1 164
Tri-allate
aaah 39 68 25.9

Frophan 39 58 22.5pre-sowing °
TCA pre-sowing 39 61 25.5
Barban

post—emergence 39 =
Untreated control 39 - 17.8

Level of significance 1.0%
Sig. diff. P = 0.05 51

Cc. of V. 14.3%

 

Pre-sowing applications of di-allate and tri-allate gave excellent
control at all centres and significantly increased yields at the clay
loam centre. Post-drilling applications of these materials gave poorer
control and yield was lower than when treatments were carried out
pre-sowing.

Propham gave satisfactory control except at the peaty loam centre.

TCA treatments resulted in crop damage at all centres and in some
cases this was evident for some considerable time.

The post-emergence application of barban checked wild oat development
and caused little crop damage. Control with this material was excellent
at the peaty loam centre, where wild oat growth and development was
excessive.

Taint tests were carried out at Chipping Campden on the canned
produce from the clay loam centre and no taints were detected in any of
the samples,
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Trial A

METHOD AND MATERIALS

In a replicated trial, TCA was applied at 7.0 ib a.i./ac,

tri-allate at 1.5 lb a.i./ac, di-allate at 1.5 lb a.i./ac, all pre-sowing,

and barban at 0.5 1b a.i./ac was applied post-emergence.

Half plots of each treatment were subsequently treated with

dinoseb-amine at 1.4 lb a.i./ac.

Tgomas Laxton peas were used in this work, beirg a variety

susceptible to damage from dinoseb-amine, and the whole trial was kept

hand weeded.

RESULTS

Table 2

Pre- Post Yield # Yield as &

Treatuents dinoseb dinoseb ewt/ac untreated

scorings* scorings* control

8.1 8.0 16.5 62

TCA, dinoseb-amine 3el 72 11.4 43

Tri-allate 94 9.9 tf oak 101

Tri-allate

ainoseb-anine 94 94 26.4 9

Dieallate 865 8.8 : 21.8 81

Di-allate, #

dinoseb-amine 8-5 8.0 19.6 2

Barban 8.9 9.6 2505 95

Barban,

dinoseb-anine Be9 9-4 thwle 2

Untreated control 10.0 10.0 . 26.3 100

Ganhaals Sinsseee 10.0 9.6 24.9 93

 

 

 

Level of significance 0.1%

Sig. diff. P = 0.05 3.9

C. of V. 12.%
* Scorings for effects of treatrent on crop:-

Q = conplete xill 7.5 = appreciable aamage

5 = severe damage 10,0 = no arparent camaze

# Yields are means of four replicates.

The ap;lication and incorporation of the pre-sowing treatments the

day vefore urilling tended to emphasize crop damage. This was particularly

noticeable witn TCA, which caused severe loss of bloom and bunching.

Di-allate and tri-allate both caused slign* leaf wrinkle on individual

plants, out this was less marked witr the latter. Tne post-emergence

barban treatment had little effect on the crop except for slight chlorosis.

The apzlication of dinoseb-anine after wild oat herbicides resulted

in depressions of yield proportional to the anount of damage already

present at the time of dinoseb application. Tnus the greatest reduction

was after TCa, followed to a lessening degree by di-allate, barban and

tri-allate. 



METHOD AND MATERIALS

In a replicated trial TCA at 7 lb a.i./ac, tri-allate at
1.5 lb a.i./ac, di-allate at 1.5 lb a.i./ac and propham at 3.0 lb a.i./ac
were applied pre-sowing.

Half plots of each treatment were subsequently treated with barban
at 0.5 lb a.i./ac when the peas were 14 in, in height, and the whole trial
was treated with dinoseb-amine at 1.4 1b a.i./ac eleven days after the

application of barban. The variety Thomas Laxton was used in this trial,

which was kept weed free by hand.

RESULTS

Table 3

Pre- Post- Yield £ Yield as %
Treatments dinoseb dinoseb cwt/ac control ¢

scorings* scorings*
TCA, dinoseb-amine 8.2 7.6 14.0 52
TCA, barban,

Gisoseb-anine Ted 76 12.3 46

Prophan,
ainoseb=anline 9.6 9.4 25.5 94

Propham, barban,

dinoseb-amine Fed a8 23.7 =
Tri-allate,

dinoseb—amine

Tri-allate, barban,
dinoseb-amine

Di-allate,

dinoseb-amine

Di-allate, barban,

dinoseb-amine

Control,
dinoseb-amin

Control, barban,
dinoseb—amine

 

9.7 9.5 26.8 99

901 9.3 26.9

8.6 8.5 26.2

8.2 8.0 2404

10.0 9.6 27.0

94 94 26.4

Level of significance 0.1%
Sig. diff. P = 0.05 5.7
Cc. of Ve 17.0%

* Scorings for effects of treatments on crop:-
O = complete kill 7.5

=

appreciable damage
5 = severe damage 10.0 =no apparent damage

# Yields are means of four replications.
The effect of applying barban after previous treatments with wild oat

herbicides followed a similar trend to that given in Trial A when dinoseb~
amine was used. The greatest reduction in yield was caused by barban after
TCA, propham and di-allate, in that order, while the adverse effect after
tri-allate was negligible. The application of dinoseb-amine at 1.4 1b
a.i./ac after these dual treatments was found to be practicable, without
undue yield reduction.

It should be remembered that both trials were hand weeded, thus
eliminating weed competition and that in practice most of the yield reductions
caused by treatments would be compensatedfor by the weed control achieved.
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Part 3

Strip trials A to H

METHOD AND MATERIALS

Eight farmers kindly co-operated in these tests by applying

tri-allate pre-sowing at 1.25 1b a.i./ac, to one acre strips of peas, on

a range of soil types; plant counts and other observations were

subsequently made.

RESULTS

(see Table 4)

Pea counts at each site revealed that no undue loss of plants

resulted from this treatment; no form of damage wes observed during growth,

but excellent control of wild oats was achieved.

The results at site B emphasise the considerable reduction in the

efficiency of this treatment which occurs when it is not followed by

immediate and thorough incorporation.

DISCUSSION

Tri-allate gave control of wild oats which wes superior to that given

by di-allate, propham and TCA on the peaty loam, silty loam and clay loam

soils in 1963.  Tri-allate, di-allate and prophan resulted in negligible

crop damage, while TCA produced damage at all certres. Barban gave the

best reduction of wild oat panicles on the peaty loam, where wild oat

population was high anc where pre-sowing chenicals were less effective.

In the susceptibility trials, tri-allate again proved to be the

least damaging of the materials and it did not appear to increase the

susceptibility of the crop to dinoseb-amine.

Useful results were obtained from the strip trials with tri-allate

and farmer reaction was generally very favourable.

Tri-allate would appear to be the most effective herbicide for wild

oat control on all soil types and at the same time seems the least likely

to cause crop damage. No pre-sowing chemical, however, appears to give

consistent results on very peaty soils. ‘

There is still a strong case for the use of propham on light soils

where wild oat populations are not likely to be too excessive, and where

the additional control of broad-leaved weeds, particularly knotgrass, which

this material offers often makes further weed control unnecessary.

Pre-sowing treatments are to be preferred for the control of wild

oats in peas; the post-emergence application of barban should be

contemplated only when high populations of wild oats appear unexpectedly

or where a pre-sowing treatment has given completely inadequate control.
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Soil “Type and
Oryanic matter,

Clay loam
26

clay loan 3.4

Silt; clay loan

362

Organte silty 20 zal/ac
loan 7.6

Peaty loam
151.6

Clay loam

Sandy clay loam
209

Silty loam

Volume used.

20 cul fue iedium to

Table 2

Interval between

spraying and
drilling.

60 pal/ac”
1 day

Heavy to
depth 4 in.

25 gal/ac “Nil, except
4 days for harrows

behind drill

3 days depth 4 in.

Medium to

23 days depth 4 in.

25-30pul/ac

5 days
Heavy to
depth 3-4 in,

20 gal/ue Mediumto.
5 Gays depth 3 in.

20 zal/ac Medium to ~
5 days depth 3 in.

20 pal/ac Heavy to
6 days depth 3 in,

Intensity of % Wild oat
cultivations

after
spraying.

control and

W.O. population
sq. yd.

99.4
164 sq yd

Ved
10 sq yd

8763
8 sq yd

78.3
4 sq yd

68.2
28 sq yd

90-95.
10-20 gs

Remarks

Excellent control. In spite of
heavy population at this site, hand
weeding of remaining wild oats on
treated strip when in ear would have
been practical,

Lack of cultivations after
application should mainly account
for poor control.

Wild oats very patchy, and control
not too impressive when wild oats
in ear’.

Control good in spite of long
delay between application and
drilling.

Control not impressive possibly due
to high organic content.

Remainder of field treated propham
and no untreated area left.
Superior control by tri-allate over
propham.se
Control very impressive when oats
in ear.

Wild oats very patchy and counts
difficult. Control on sprayed strip
seen to be excellent when wild oats
in ear. 
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TRIALS WITH HERBICIDES IN FRENCH BEANS——etFRENCHBEANS

J. C. Cassidy and P. J. Doherty
Agricultural Institute, Kinsealy, Malahide, Co. Dublin, Ireland.

Summary Eight herbicides were compared as pre-emergence treat-ments on French beans at three sites, Three chemicals, monolinuronlinuron + monolinuron and N-(p-bromophenyl)= N= methyl ~ ni-methoxyurea showed considerable promise because of high croptolerance and wide range of weed control. Linuron, linuron +chlorpropham and prometryne also gave good results. In generalthese herbicides were superior to dinoseb (amine and anmoniurformulations) except at one centre.

INTRODUCTION

In Ireland the pre~emergence application of dinoseb amine (Roberts,1959) has become accepted for weed control in French beans. This treatmenthas usually a short residual effect, entailing the need for one or twohandweedings before harvesting. With the introduction of mechanicalharvesting, the need for satisfactory prolonged weed control is becomingincreasingly important. A comparison of five makes of French bean harvesterin 1964 showed that the presence of weeds at harvest time impaired the ef-ficiency of all machines by as much as 50% (Downes 1964). Preliminarytrials in 1963 (Cassidy 1964, Thomas 1964) indicated that linuren, linuron+ chlorpropham and prometryne were herbicides worthy of further investiga-tion in this crop.

METEOD AND MATERIALS

Experiments were conducted at three different sites, one being at theResearch Station, Kinsealy and the others in Co. Carlow and Co. Leois,Twenty treatments, each replicated four times, were applied to plots 2 yd x5 yd in a randomised block layout. The herbicides tested are shown inTable 3. All herbicides were applied pre-emergence in 70 gal/ac with anOxford Precision Sprayer. Visual assessments of treatment effect on cropand weeds were made during the season (Table 3). A plant and weed countwas taken at Kinsealy (Table 4). Site details, rainfall and dates of appli-cation are given in Table 1, No cultivation or handweeding was carried outat any site except on handweeded control plots. To simulate mechanicalharvesting, plots at Sites B and_C were harvested once only. Two pickingswere carried out at Site A,

RESULTS

Site A

Monolinuron gave excellent weed control at doses of 1.5 lb and 3 lb/ac,No crop damage was apparent at the lower dose; at 3 lb/ac slight temporarygrowth check occurred but this had no effect on final yield. Excellent weedcontrol was also obtained with N-(p-bromophenyl)- N'-methyl - N1 -methoxyurea(C3126) at 3 1b and 4 lb/ac. At the lowest dose used (2 1b/ac) weed controlwas only slightly inferior, Fumaria officinalis and Veronica sp not beingcompletely controlled. No crop damage was apparent at 2 lb and 3 lb/ac andonly slight initial reduction in vigour occurred at 4 lb/ac. That this wasonly of a temporary nature is reflected in the high yields obtained withthis treatment (Table 5). Monolinuron + linuron also gave very promising
results. 



Table 4

Site Details

 

SITE A
Kinsealy, Co. Dublin

SITE B

Sugar Co. Farm Ballicknoyler

Carlow

SITE C

Co. Lacis.

 

Soil Type Loan Silty Loam Silty Loan

 

Organic Matter

(per cent) 3.9 1.7

 

* Clay (per cent) 25.26 929

 

Variety

Seed bed conditions

Date of drilling
Date of spraying

infall in inches

days before spraying

jays after spraying

days after spraying

Elsom's 839

Dry : fine

15th June
18th June

Lede
0.16

0.7

Processor

Dry:fairly fine

8th
lit

une
Rn tiesh June

est
°a8

2e

 

* Particle size of clay € .002 mm.

Most prevalent weeds at different

Table 2

 

SITE A SITE B SITE C

 

Capsella bursa-pastoris

Poa Annua

Stellaria media

Fumaria officinalis

Polygonum aviculare

Veronica sp.

Senecio vulgaris

Lamium purpureum

FPumaria officinalis

Veronica spe

Chenopodium album

Polygonum persicaria

Poa annua

Stellaria media

Polygonum aviculare

Agropyron repens

  



Weed control at 1.5 lb + 0.5 lb/ac was equal to that obtained with monolinu-
ron at 3 1b/ac and N-(p-bromophenyl)= N1-methyl- Ni-methoxyurea (C3126) at
3 lb/ac. The mixture caused a slight check to growth but this was quickly

» outgrown as indicated by the high yields obtained. At the lower dose of 0.75
lb + 0.25 lb/ac, weed control was good but Fumaria officinalis was not com=
pletely suppressed. More weeds tended to become established in these plots
towards harvest.

Linuron at 0.75 1b and 1 1b/ac caused no crop damage and gave good weed
control of all species present except Fumaria officinalis. Slight veinal
chlorosis of the lower leaves was evident where a dose of 1.5 lb/ac was used
alone and in combination with 1 lb chlorpropham, The addition of chlorpro-
pham to all doses of linuron resulted in improved control of Fumaria
officinalis and Polysonum aviculare. Prometryne at 1 1b/ac gave fair weed
control and no crop damage. At higher doses, weed control was satisfactory
but veinal chlorosis occurred. This damage was particularly evident where a
dose of 2 lb/ac was used, but crop yield was not reduced. Dinoseb-amine and
dinoseb-ammonium gave relatively poor control, weeds becoming established in
these plots three to four weeks after spraying, These treatments gave the
lowest yields in the trial, except for the untreated control plots. Three
handweedings were given to the handweeded controls at this site.

Site B

Excellent weed control was given by all treatments. All chemicals
caused initial crop check in varying degrees, but this was soon outgrown and
there was no significant reduction in yield. During the month after emer-
gence most severe check was caused by prometryne, 2 1b/ac, N-(p-bromophenyl)
-Nl-methyl-N'-methoxyurea (C3126) 4 lb and linuron 1.5 lb + chlorpropham
1 1b. Prometryne 1 1b, linuron 0.75 1b, monolinuron + linuron 0.75 lb +
0.25 1b and 1.5 lb + 0.5 lb/ac both formulations of dinoseb and monolinuron
1.5 1b, caused least check, Other treatments were intermediate in their ef-
fect on the crop. At this site handweeded controls were weeded once only,
eight weeks after sowing. By this time a severe weed problem had developed
Which accounts for the relatively low yields obtained. Weed control with
dinoseb (amine and ammonium) was much better than at Site A. Crop growth
was exceptionally strong at Site B due to high soil fertility and to the

vigorous nature of the variety Processor, The initial weed control provided
by both formulations of dinoseb, coupled with the smothering effect of the
crop, resulted in season-long weed control.

Site C

Crop emergence was irregular, due to cloddy seed=bed conditions and

uneven sowing. All treatments gave good control of weeds except Agropyron
repens (couch), which was prevalent throughout the experimental area.
Prometryne at 1.5 lb. and 2 1b/ac caused a check to crop growth and veinal

chlorosis for about a month after emergence. The crop made good recovery and

yield was not reduced, Weed control and crop yield in plots treated with

linuron + chlorpropham were better than in plots treated with linuron alone,

but differences were not significant, Results with monolinuron, N-(p-bromo-

phenyl)=N1- methy1-N! =methoxyurea (C3126) and monolinuron + linuron were
similar to those obtained at Site A, Plots treated with monolinuron 1.5 1b
and N-(p=bromophenyl)=N! -methyl-N!-methoxyurea (C3126) 3 1b/ac were outstan-
ding, both for complete freedom from weeds and excellent crop vigour. Weed 
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Treatment Dose 7th July 20th July 22nd August 3rd . gnd July

1b/ac Weeds Crop Weeds Crop

_

| i Crop

1. Linuron 0.75 Sok 8=§ ] 515

2. " 8.7 9.5 8.6 9.8

36 " 9 Bo Ge! 9.6
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8. oe
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ll. ae
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lye 2
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+ linuron

16. Monolinuron
+ linuron
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ammonium
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amine Gulp 6.5 9.6 5.6 9.6

19. Handweeding 9.8 2.4. 10.0 10.0 10-0)

20, Control 19.0 5.4. JOLO oO 40,0

Sig. Diff. P = 0.05 =56 ei 90 lel a5: #2 ‘ G
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Table 4

Treatment effects on bean and weed po ulations
Site A (25 Aug.)

(mean of & replicates)

Weed £tepen grilled No. of Bean
Plants/30ft row
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Table 5

Effect of treatments on yieli in tons per acre

 

Treatnent Dose Site A Site B Site C

lb/ac First Pick Second Pick Total

5.66 BO ou 1.57
i537 2.8 6.25 1.76
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control with both formulations of dinoseb was inferior to that of the other

treatments. Polygonum persicaria and Poa annua became established in plots

where these treatments were applied. As in Site B, handweeded controls were
weeded once only, eight weeks after spraying.

DISCUSSION

The widely accepted herbicide (dinoseb-amine) for use in French beans
has not proved entirely satisfactory under Irish conditions. The results of

the trials reported in this paper suggest that other herbicides, now avail-

able offer an alternative to dinoseb-amine. The absence of commercially

significant injury to the crop at doses twice that needed for good weed con-

trol indicates that monolinuron and N-(p-bromophenyl)-N! -methy1-N1 -methoxy-

urea) (C3126) in particular hold promise for use in this crop. Although
excellent selective weed control was achieved the results have been obtained

in one season only, a year in which little rain fell for four weeks after

treatment. Whilst the selectivity of monolinuron, and N-(p-bromophenyl) Ni-
methyl-N1-methoxyurea (C3126) appears to be adequate, further trials will
be necessary before recommendations can be made. At Site A 0.75 lb mono-

linuron + 0.25 lb/ac linuron did not have sufficient residual activity to

maintain weed free conditions up to harvesting. The selectivity of linuron

at doses up to 1.5 1b/ac would appear to be adequate but the failure of this

herbicide to control Fumaria officinalis a common weed in Irish soils, is

a serious drawback, The addition of 1 1b/ac chlorpropham to linuron gave

good control of Fumaria officinalis without any increase in crop injury, but

further work would be necessary to determine selectivity of this mixture

under a range of soil and climatic conditions, It would appear that there
is only a narrow margin of crop safety with prometryne at doses required to

giye weed control comparable to monolinuron and N=(p-bromophenyl)-N'-methyl
-Ni- methoxyurea (C3126). Although the results at Site B show that amine

and ammonium formulations of dinoseb can give good weed control where con-

ditions favour rapid crop development, the results from other sites indicate

that consistent results cannot be expected. It would seem that a more pro-
mising approach to the problem of weed control in French beans lies in the

use of a herbicide with greater residual action, although the risk of damage

to succeeding crops would need to be borne in mind.
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CDEC - ITS EFFICACY IN VEGETABLES - A REVIEW

G.W. Selleck

Monsanto Europe, Brussels, Belgium

Summary - CDEC has been marketed commercially for several years

in the U.§.4. for weed control in vegetables. Although essentially

a grass-killer, CDEC controls certain broad-leaved species. Con-

ditions of soil and climate significantly affect efficacy, with

performance being acceptable in southern climes and Mediterranean

climates. Performance has been inconsistent in northern climes

of western Canada, England and northern Europe. The addition of

chlorpropham to CDEC has enhanced activity on broad-leaved weeds

and consistency of performance in England. This mixture may be

effective in other areas of northern and southern latitudes.

INTRODUCTION

It is the purpose of this paper to briefly review the per-

formance of CDEC (VEGADEX*) for vegetables in North America and

Europe and indicate means by which the product may contribute

to vegetable production in Europe.

Commercial Use in the U.S.A.

CDEC (2-Chloroallyl diethyl dithiocarbamate) has been a

successful commercial herbicide for several years in the United

States on many thousands of acres of vegetable grops. Selective

in a wide range of crops represented by the families Cucurbita-

ceae Leguminosae, Cruciferae and Solanaceae, CDEC is mainly a

grass-Killer with activity also on-certain broad-leaved species.

The most important crops in which CDEC is used commercially

in the U.S.A. are as follows: lettuce, spinach, tomatoes, celery,

red beets, maize, cucurbits and cabbage. Mixtures of CDEC and

CDAA have been effective in eastern U.S.A. for weed control in

potatoes (Sweet et al., 1961) and are presently used commercially

for this purpose.

Characteristics of CDEC

CDEC is available as a 480g/1 emulsifiable concentrate or

a 20% granular formulation. Pre-emergence soil applications are

made without soil incorporation. CDEC is registered as ‘moder-

ately irritating" to skin and eyes and "slightly toxic" to man

from the standpoint of oral ingestion. The LD50 in rats is

350mg/kg and MLD in rabbits 1,500mg/kg.

Environment is important in relation to efficacy, with soil

moisture being an important factor (Althaus & Gleason, 1960).

Performance is best in soils that are low in clay, or on muck

 

*

Registered trademark of Monsanto Company, St. Louis, Mo.
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soils where rainfall is good or irrigation is practised. Effi-
cacy is reduced if air temperatures at the time of applicationexceed 20°C. The above factors limit the effective use of CDEC
to certain geographical locations. For example, the product has
not provided consistent efficacy in western Canada. In addition,
CDEC is not sufficiently effective if resistant broad-leaved
weeds are predominant, as is often the case in Great Britain andEurope. >

Performance in Europe

CDEC has been effective in southern Europe, particularly for
salads. Two years of testing in France have demonstrated adequateefficacy at a rate of 12 l/ha total product, and adequate selecti-vity in various salads, escaroles, cabbage, turnip and melon
(Waffelaert, 1964). This rate falls within the 4 to 6 lb/ac range
which is used in the U.S.A. Performance was also good in 1964
(Poignant, 1964). The annual weed species Portulaca oleracea,
Stellaria media, Senecio vulgaris, Chenopodium sp., Sonchus SD aisSolanum nigrum, Poa annua, Setaria spp. and Digitaria sp. are
reported to be susceptible to CLEC, with Urtica urens and Arte-
misia sp. somewhat more tolerant (Waffelaert, 1964). Raphanus sp.was also susceptible (Poignant, 1964). Persistence in the soilusually lasts 5 weeks in the U.S.A. (Althaus St ala VGC), I
France, the product was effective for 4 weeks when applied in
early September, 6 weeks when applied at the end of September,and 3 to 10 weeks when applied at the end of October (Waffelaert,1964). This duration of activity negates any possibility of per-sistence in soil which could be hazardous to a sensitive crop
planted the following season.

In preliminary experiments, similar results have been ob-
tained in Spain and Italy. Portulaca and Cyperus olivarus were
adequately controlled with CDEC at 1l l/ha without injury to
tomatoes in southern Spain (Garcia, 1964). In Italy, 8.0 l/ha
of CDEC was effective on Poa spp. and Stellaria media, in chicory,lettuce and spinach (Chiapparini, 1961). In 1964, CDEC at 12 l/haprovided 82% weed control in chicory. The 16 l/ha rate controlled90% of the weeds but some phytotoxic effects were also visible
(Antonelli, 1964).

Certain phytotoxicological effects have occurred with lettucein France which were most Severe when seeding and emergence
occurred at temperatures exceeding 20°C. As a general rule, ger-mination of lettuce plants was reduced by 5 to 10% and emergence
delayed for 2 or 3 days at a rate of 12 l/ha. Germination was
reduced by 28% at a rate of 20 l/ha. Occasionally, the first
leaves of emerging plants appeared abnormally crisp, resulting
in some plant deformation in early stages of development. At
harvest, however, stands were normal and deformations not apparent(Waffelaert, 1964). Similar phytotoxic effects to. lettuce have
occurred in California, necessitating more than usual care in
commercial applications in order to avoid crop injury.

Prior to commercial applications in France, a new productmust be approved by the official Toxicological and Agronomic
Committees. CDEC has been cleared by the french ToxicologicalCommittee and clearance by the Agronomic Committee is expectedwithin the next few months.

TST 



Performancein England
‘Experimental work with CDEC has been conducted in England

at Experimental Statiors during 1961 - 1962 with varying results,

frequently with inadequate control of broad-leaved weeds. T!

addition of chlorpropham to CDEC, however, in experiments in co-

operation with J.M. Stokes since 1962, has controlled most annual

proad-leaved weeds, including annual grasses, Senecio vulgaris

and Chenopodium album and is particularly effective on Stellaria

media and Urtica urens. Fair control of Galium aparine, Solanum

nigrum, Sinapis arvensis and Raphanus raphanistrum was obtained

ander moist conditions but their survival was frequent in dry

soil. Deep germinating weed seeds of all ¢dpecies were more

difficult to control: (Milne & Hyde, 1964). A dose of CDEC at

1.3 lb plus chlorpropham at 0.25 lb/ac has been found satis-

factory on light and heavy soils, put efficacy was reduced by

‘organic matter, for example, fields recently treated with farm-

yard manure. Although soil moisture is usually adequate for good

performance in England, efficacy has been improved by overhead

irrigation after application.

The CDEC-chlorpropham mix is registered for cabbage in Erg-

land and clearance is anticipated for cabbage and kale. The pro-

duct has become popular for use in July-drilled cabbage during

three years of commercial use, and is sold under the trade-name

J.M.§. No.6. In some areas severely infested with weeds, it has

been necessary to plow in fields planted to cabbage. The use of

CDEC and chlorprophnam mixture in England has virtually solved

this problem, and the cost of hand-weeding in drilled cabbage

(for later transplanting) has been reduced as much as 15 to

25 pounds sterling/ac. Field tests have shown swedes, turnips,

red-beets and lettuce to be tolerant to this product (Milne &

Hyde, 1964). There is every likelihood that a mixture of chlor-

propham and CDEC with its increased activity for broad-leaved

weeds could make an important contribution also to vegetable

production in northern and southern Europe.
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CONTROL OF ANNUAL NEEDS IN
SPEARMINT (MENTHA SFICATA

GH. Daniel

J. & J. Colman Ltd. Carrow Works, Norwich.

Summary Seventeen residual herbicides were tested at three

sites ia commercial spearmint crops in 1964, and their effect

on mint regrowth and weed competition assessed. Chloroxuron

at 4. lb/ec asi. in 100 gallons of water was found to be the

most suitable; propham, UCP 49, Tordon, chlorpropham, New

Residuren and WL 5792 caused excessive damage tc the crop, in

the conditions of the tests.

INTRODUCTION

Spearmint is grom as a field crop in several areas in eastern

England for processing to produce concentrated mint sauce in bottles.

Under conditions of good management it will yield three crops dn. &

season, producing in all 12-15 tons per acre of green material.

The crop is perennial, and may be established either by planting

runners during the dormant period, or cuttings during April end May, in

ground which is free fron perennial weeds. During the early part of the

first season, before the crop starts "running", it is possible to treat

it as a row crop, but by mid-July such cultivations are no longer desirable

and other methods of weed control become necessary. Preliminary

experiments in 1962=3. have showm that while several non-persistent

herbicides are quite useful, at this stage the crop is rather sensitive to

residual herbicides, and we do not generally recommené any during the

first season.

METHODS AND MATERIALS

During the spring of 196 observation plots of seventeen herbicides,

believed to have residual effects, were laid dovm in three commercial crops

of spearmint in Norfolk, all in their second year; at Thrigby, a silty

loam with a pH value of 6.2 and 2.6% organic matter content; ‘est Dereham,

a sandy loam, pH 7.25, organic matter 4.24%, and Methwold, a fen soil, pH 6.6

and organic matter 53.9%

Methwold had no previous herbicidal treatments, except harrowing

which was done about a week before the application of the residuals;

West Dereham was sprayed with paraquat and harrowed about ten days

beforehand, and the Thrigby site was sprayed with paraquat imediately

before application of the residuals.

Individual plot size was 3 yards by 4 yards, efd all herbicides

except WL 5792 were applied at a standard concentration in 100 gallons of

water per acre (1 quart of solution per plot) using a modified Dorman Osprey

machine, during the first ten days of April. Weather conditions were fine

and dry at all sites, with the first shoots of mint just above ground.
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There were three untreated control plots at each site. Table 1 gives
details of the herbicides tested.

WL 5792 was applied at the beginning of May, when mint growth was
4-6 inches high. To obtain uniform application the herbicide was mixed with
7 lbs. of dry sand before being broadcast on the plot. ;

RESULTS

Prior to the first cut the vigour of growth of the mint was
assessed on a 0 = 9 scale (O = no growth), and the suppression of weeds,
either by the herbicides or the growth of mint, was estimated as a percentage
weed suppression. These results are shown in Table 2. Table 3(a) and
(b) gives an assessment of weed species present, their survival of the
herbicidal treatments (3a), and reinfestation in mid-July, efter the first
cut of mint (3b).

DISCUSSION

Previous experiments with chlorpropham have given inconsistent
results in England and in U.S.A., where, however, it was found to be
effective in mixture with dinoseb (Warren, 1955); the evidence from this
series of trials is that chlorpropham, alone or in combination with diuron

as 'New Residuren', causes a check to the growth of the crop which is still
noticeable at the time of cutting. This was also true of propham, 'JCP 49',
‘Tordon' and "WL 5792", and, at the rates applied in these trials, these
herbicides are considered unsuitable,

Linuron gave unsatisfactory control of weeds at Methwold, but

appears to have a fairly protracted residual effect and may be worth further
trial.

ACP 63~303 gave poor weed control at all sites, but since the trials
were laid dowm it has been shown that this product does not act as a residual
herbicide. :

The remaining nine herbicides have shown considerable promise at one
or all sites. They are listed below, with notes on their behaviour, in order
of their relative value as herbicides in spearmint.

Chloroxuron Did not affect mint growth. Weed control poor at Methwold.

Simazine These had the longest residual action, but on the fine sand

Diuron at West Dereham there was some evidence by the end of July

that they were affecting the mint growth.

"Hoechst Both had a good residual effect, the former slightly better,
2839, 2831' but causing more check to the mint.

Bromacil Very good control of weeds and residual value, causing

slight check to mint at Thrigby.

"Dacthal W75' Slightly less effective as a weedkiller, and caused serious
check to mint growth at Thrigby.
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'alipur! Evidence of slight damage to the mint at all sites.

Chloramben Residual action not as long as the rest.

ACKNOWLEDGEMENT

The author acknowledges with thanks the help and advice of

manufacturers and their agents who supplied materials for these trials.

REFERENCE

WARREN G.F. et al. (1955) (Weed Control in) other vegetables.

Res. Rep. 12th ann. N. centr. Weed Control Conf, 1955. U,6 = 50.

 



Table 1

Residual herbicides tested

Code &

name of herbicide
Rate of application

aei. lb/ac
 

Chloroxuron

Propham

Simazine

Bromacil

"Dacthal W 75'
(dimethyl ester of tetrachloroterephthalic acid)

Linuron

tycPp 49 t

(di-isopropyl xanthogen disulphide)

"Hoechst 2839' and
"Hoechst 2831'
(mixtures in unspecified proportions of linuron
and monolinuron, applied at 3 1b/ac)

"Alipur?
(OMU + BiPC)

Chloramben

"ACP 63-303!
(Lithium salt of ioxynil)

'Tordon?*
(4-amino = 3,5,6 = trichloropicolinic acid)

Chlorpropham

Diuron

'New Residuren!
(Chlorpropham + diuron)

"WL 5792"
(2,6 - dichlorothiobenzamide)

4.0

500

1.5

0.8

9.0

1.0

920

 

 



Table 2

Weed suppression and mint establishment

& vigour

W. Dereham Thrigby Methwold

Date & height 4 June 3 June 15 May

of crop (ine) 2h 15 15

Herbicide

A Chloroxuron

B Propham

C Simazine

D Bromacil

E 'Dacthal W 75'

H Linuron

J 'ucP 49°

K 'Hoechst 2839'

L 'Hoechst 2831'

M ‘Alipur'

N Chloramben

P "ACP 63=303'

§ "Tordon'

T Chlorpropham

U Diuron 100

X 'New Residuren' 10

wW ‘WL 5792' 90

Controls

8
O
N
A
N
U
O
N
D
W
H
N
A
N

D
O
A
N

©
H
N

D
O

D
W

W
O

N
O

\
o

w
i

N
O
N
F
U

W
O
W

HP
O
N
A
N
D
W
A
N
W
U
O
N
F
N

O
D
O
a
W
a
A
N
U
O
N
U
H
D
H
O
N

A
N
©
N
O

M
O

0
0
0

&

O

Oo

oO w
T

O
U
N
U
M
D
H
O
D
W
N

D
O
N
W
O
N

OD
O
N
Y

N
N
U
W
P
P
P

O
F
F
F
N
U
D
H
D
U
U
Y
W
U
N8

5
6
7
8
7
8
6
5
7
8
7
0

7
8
z
6
7
6
7

 

% annual weed suppression

Mint establishment (0 = no mint; 9 = complete ground cover)

Mint vigour (O = no mint; 9 = very strong growth) 



Table 3a.

Weedspecies

Survival (mid-June)

Herbicide W. Dereham

none

502013.

3e

none

3e

3e

none

5.1.13.

3e

3.1.11.13.

11.

3.

none

3.9Lebe2el30

9-1.

A

B

c

D

E

H

J

K

L

M

N

P

s

z

u

x

W

Jele9e13-

5o5011.9.2.136

321.9.8.13.

Thrigby

ll.
162.9011.
none

none

11.3.2.

1le2ehe
1.2. 3eho5-9elle
none

1.
11.3.
Lelehe
11.1.2.309.
11.12.

11.3.2.
11.3.
none

2e1l.

1.203 eh0 Sele 9-11.

5.2.14211.9.

1.2.3011.9oho 5e

Methwold

309e5o0406.12.

509

509

3.

9e50

3.12.

Je Fedpol2s 50

Je

Je

9e5e0

Je

9e301.11.

9e5012.13.

509e

309

none

Ie

5-9o2012.7. 50106.

Ge Zeledbe7e

9o3ele

 

Weeds listed in order of importance

For key see foot of Table 3b

 



Table 3b

Weed species

Reinfestation (Jul

Herbicide

Controls:

W. Derehan

lede

Jo3e2el50

none

3e

3.11.

5.1.13.

1.2.304.11.

eo

Je

Je

3.12.13.

9.321.542.1356

11.3.

3.12,

3e

3011.5096

9e5el560

3.1-Gel560

11.3.925015.

901.3-11.26

Thrigby

1.11.

1.2.405e609ell.

none

1.3.11.

23-11.

1l.

Le2e3be5eGelle

1.11.

3.11.

3.11.

162. Jee 5eFe10.11.

1.203.9-ll.

ll.

2.354011.

3elle

3.11.

2.511.

1.2.5.11.

1.2.3 ee 5eIelle

1.2.3.5+9e1le

Methwold

Jeleolpe5e

Sole

3.1.

3el.

Je5ebe

3-512.

Gebolote

3

Je

JoFeotre

Jeo

3.5ehbelZe

11.76

bode

Jo Dele

3.5.12.

Ibe 5e

Beolee Ie 5e150

Belobe5oFe

bo 30 501001209

 

Weeds listed in order of importance.

Capsella bursa-pastoris

Fumaria officinalis
Stellaria media:

Cerastium spp.
Sonchus oleraceus

Poa annua

cle. Urtica urens
2e Matricaria sppe
3e Senecio vulgaris
ee Chenopodium album

be Polygonum sppe
6. Veronica arvensis

12 Other grasses
13 Other weeds
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