THE EFFECT OF GROWTH RECULATOR WEEDKILLERS ON CLOVER

REPORT ON 1954 EXPERIMENTS
We OCHILTREE, (Plant Protection Ltd.)

Summary

(1) Broad and late flowering red clovers are much more susceptible to damage at
all stages of growth from the application of 2,4=D derivatives than from
the MCPA derivatives tested at equivalent rates of applicatione

(2) Seedling white clovers are more susceptible to MCPA derivatives than to
2,4~D derivatives but the difference in effect is less marked than in (1)

(3) Once white clovers are established, particularly in their second and third
year of growth, there appears to be little difference in effect between the
derivatives tested at equivalent rates of application.

Introduction

Mr, E. B. Scragg (North of Scotland College of Agriculture), Mp, K, Holly
(A.R.C. Unit of Experimental Agronomy, Oxford) and the writer each presented a
paper dealing with this problem at the 1953 Weed Control Conference at Margate,
Results of these three papers were in broad agreement with each other,

Work at Fernhurst during 1954 has been to repeat last year'!'s work on spray-=
ing clover in established leys and gain more information on the effect of growth
regulator weedkillers applied to various species of seedling clover,

Details of Experiments carried out during 1954

Twelve areas were sown for small plot trials, with Alsike, New Zealand
mother white clover, wild white clover, S100 white clover, broad and late flower=—
ing red clover, Each of the six clovers was sown alone and in a ley mixture.
The area sown to a particular clover variety (or grass clover mixture) was
divided into two parts = A and Be All parts A were used for seedling stage
applications whereas applications to parts B were delayed until the clovers were
established, Application of chemicals to all areas was at the rate of 100
gallons of water per acre tut wild white and broad red clover were treated also
at 10 gallons total spray per acree The layout followed the random block
pattern with three replicates of each treatment and a plot size of six square
yardse

Eight large scale trials were laid down, in which chemicals were applied
by a Land Rover mounted sprayer. Four were on clover grass mixtures uindersown
in spring cereals and four on established leyse

In all trials treatments were as follows:

Treatment

MCPA potassium salt applied at 12 oz, active acid equivalent per acre
1" 1 n "

1 ] 2&_ 0Ze 1" " 1

2,4=D di=ethanolamine " 12 0Za
1t (] 1] [} 2[_‘ 0Ze
MCPA normal tutyl ester 12 02
1 " 1 1 2L} 0Ze
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Treatment

7 2,44=D normal butyl ester applied at 12 oz. active acid equivalent per

acre
8 n " " " n " 214 OZ. " n " n
9 Control (untreated)

Henceforth in this report:

MCPA potassium salt will be referred to as MCPA (potassium)
2,4=D di=ethanolamine will be referred to as 2,4=D (amine)

MCPA normal tutyl ester will be referred to as MCPA (butyl)
2,4=D normal butyl ester will be referred to as 2,4=D (rutyl)

The quantity of chemical applied is referred to in terms of 0z, of active
acid equivalent per acre,

Presentation of results

Results are expressed only in histogram form, (Figs.1-8) These show the
percentage area covered by clover (stand) resulting from the various treatnents,

Space being limited only the results of the small plot trials (Experiment 1)
are given in detall, Referencas are made in the text to the results of the
large=scale trials.

Factors affecting results

Conditions this season were not ideal for the growth of seedling clover due
to late germination, strong grass growth and other factors, This may have
Influenced the results of the ley mixture trials,

Results

Comparative effect of MCPA and 2,4-D derivatives on various species of clover as
seedlings and established plants

Broad red and late flowering red clover seedlings

The following is in descending order of toxicity:-
2,4-D (butyl), 2,4-D (amine), MCPA (butyl) and MCPA (potassium).

2,4=D (butyl) and (amine) at 24 oz. seriously depressed these clovers,
There was some recovery from 12 oz, of the 2,4-D derivatives, particularly
2;4~D (amine),

Recovery of these two clovers after application of the MCPA derivatives at
both rates was rapid. This was very striking in the case of MCPA (potassiun)
where damage following treatment was light aad recovery exceptionally rapid,
particularly when used at 12 oz. The reader's attention is drawn to histograms
Qs R and S (broad red clover) and G and H (late flowering red clover) which
illustrate the above points.

In one of the large scale trials where broad red clover had been undersown
and conditions of growth were favourable there was a good stand of clover some
2 = 3 months after treatment with MCPL (potassium) at both rates, MCPA (butyl) at
both rates and 2,4-D (amine) at the lower rate, The higher rate of 2,4~D (amine)
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and both rates of 2,4~D (butyl) seriously depressed the crop. In another trial
where conditions of growth were unfavourable only the clover treated with MCPA
(potassium) at 12 o0z, reecvered without injury.

This shows that although the comparative effect of 2,4-D and MCPA deriva=
tives on seedling red clovers may remain the same from trial to trial, the margin
of safety in using any particular chemical varies according to growing conditions.
To illustrate this point, compare histograms G with those of H (late flowering
red clover) and Q and R with those of S (broad red clover), These show depres-
sion was greater and recovery less rapid when clovers were competing with grasses
in ley mixtures than when they were sown alone,

Established broad and late flowering red clover

The comparison between MCPA and 2,4-D derivatives as applied to established
red clover is similar to that found for seedling plants. Reference to histograms
T (broad red clover) and I (late flowering red clover) shows this.

White clover seedlings

Of the white clovers, Alsike appeared to be extremely susceptible to hormone
sprays, 8100 and wild white clover rather susceptible, and New Zealand mother
white clover somewhat more resistant,

Recourse to the figures will indicate that at 24 oz, the 2,4-D derivatives
are less damaging than the MCPA derivatives but at the 12 oz, rate of application
differences between derivatives are not so marked,

MCPA (tutyl) at 2l cze appears to have seriously depressed all clovers
testeds

An interesting point is that, whereas Alsike and New Zealand mother white
clover appear to be more susceptible to 2,4-D (butyl) than 2,4~D (amine), the
reverse Is the case for S100 and wild white clover.

Established white clover

Though differences do exist in the results of the small plot trials between
the effect of 2y4=D and MCPA derivatives on these clovers they are not so
noticeable as with the seedling white cloverse

The results of the large scale trials on S100 in second and third year
harvest leys both in 1953 and 1954 suggest that there are no major differences
between the effect of MCPA (potassium), MCPA (butyl), 2,4~D (amine) and 2,4-D
(butyl) at equivalent rates of application and that, although initial depression
1s severe, given conditions of good fertility and after management, the clovers
recovered completely within eight weeks.

The iInterval between application and assessment was only four weeks with
established clover in Experiment I, therefore, further assessments must be under—
taken before a reliable picture is formed.

Effect of volume of spray on degree of depression

In broad red clover seedlings low volume application was more damaging than
high volume, while in last year's experiments on dense stands of established red
clover the reverse was the case,
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In seedling clovers low volume spraying gives a virtually complete cover
at high concentration, In a dense crop, on the other hand, high volume will
give better penetration and therefore greater cover, It is presumed that this
is the reason for the difference.

DISCUSSIONS AND CONCLUSIONS

It appears that 1t would be reasonably safe to spray red elover at any
stage of growth with MCPA (potassium) at 12 oz, Under ideal conditions it may
even be possible to apply a higher rate of this chemical, .

Only the 12 oz. rate of any chemical could be considered and that only
under ideal conditions when spraying seedling white clover,

The results of work in comparing varying volumes of application in relation
to damage are not sufficient to make a definite statement on the subject, They
do, however, Indicate that a volume of 10 gallons per acre appears to be more
damaging than a volume of 100 gallons per acre on seedling clovers and that this
aspect deserves further investigation.

Other factors such as density of weed, competition between grasses and
clovers, fertility and after-management do appear to play a major part in this
problem,

Results from these experiments do not justify any general recommendation
for the spraying of seedling white clovers,
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EXPERIMENT I SMALL PLOT TRTIALS
ALSIKE CLOVER

1st Spray lith June, as seedlings

Pure Stand

[ Weeks 12 Weeks
. K3

| il

e stand of clover

n_.{

O 2
Treatment 123456789 123456789 L2345 6789

In Ley

12 Weeks
B.3

40—

30—

Percentage stand of clover

20—

10—

0 1
Treatment” 123456789 123456789 123456789
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Alcike (Cont) 2nd Spray 5th August, as an established crop

Pure Stand ¥ In Ley
4 Weeks 4 Weeks
Cel c.2

Percentage stand of clover

10 -

0
Treatment 123456789 123456789

KEY TO TREATMENTS
For use when referring to histograms

Treatment
Number:

1. MCPA (potassium) a.a.e. jacre
2. n L] L] n
3. 2,4-D (amine)

4. n n

5. MCPA (butyl)

6. L L]

T 2,4,-D (butyl)

8_ n n

9. Control.

Note: Number of weeks shown above each histogram
refers to the time which has elapsed since spraying.




EXPERIMENT I (CONT NEW ZEALAND MOTHER WHITE

lst Spray as seedlings, 14th June.
Bure Stand
Weeks

D.2

100 ! r‘

90

) i

70

60

50

40

30

Percentage stand of clover

20

10

Treatnont 1 23 556785 125456789 123456789

New Zealsnd Mother White (Continued)

In Ley

[ Weeks
B.2

90
80
70
60

50

40

Percentage stand of clover

30

20

|

10

0
Treatment 123456789 123456789 123456789
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2nd Spray as an established cro th August
Pure Stand In Ley

4 Weeks
el

Percentage stand of clover

(o}
Treatment 123456789 123456789

KEY TO TREATMENTS
For use when referring to histograms

Treatment
Number:

1. MCPA (potassium) a.a.e. jacre
2. " " "

3. 2,4-D (amine)

4. n n

5. MCPA (butyl)

6. " "

7. 2,4,-D (butyl)

8. L] "

9. Control.

Note: Number of weeks shown above each histogram
refers to the time which has elapsed since spraying.




EXPERTVENT T (CONT) LATE FLOWERING RED CLOVER

1st Spray as seedlings, 14th June

Pure Stand

[ Weeks
Ge2

1007 jj M

90—

—

80~

70

60—

50—

L0+

307

Percentage stand of clover

20—

10—

|
Treatmenf 123 45678 9

Percentage stand of clover

e

-Jm‘_IT 1L

0 1
Treetment 1 23 45 6789




Late Flowering Red Clover (Continued)

2nd Sprey as en established cro

Pure Stond

4 Weeks
Tl

=

Percentage stand of

"‘_

Treatment 123456789 123456789

KEY TO TREATMENTS
For use when referring to histograms

Treatment
Number:

1. MCPA (potassium) a.a.e. /acre
P n " "

3. 2,4-D (amine)

4, n L

5. MCPA (butyl)

6. " n

7. 2,4,-D (butyl)

8. n "

9. Control.

Note: Number of weeks shown above each histogram
refers to the time which has elapsed since spraying.




12 Weeks
Je3

F

-

Percentage stand of clover

20

104

Treatmeny T 23 556789 123456789 123556789

Wild White Clover (Continued)

Pure stand - low volume

[ Weeks
K2

Percentage stand of clover

107

0
Treatment 1 23456789 123456789 123456789
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High Volume Low_Volume

[ Weeks 12 Veeks { Weeks 12 Weeks
L1 T L.2 L3 Lelk

stand of clover

Percentage

wiilll 1HAE

Qreat; 12345 6789 123456789 123456789 123456789

¥ild White Clover (Continued)
2nd Spray as an established crop, 5Sth August

Pure stend In Ley

Hign Volume Low Volume High Volume Low Volume

4 Weeks 4 Weeks 4 Weeks L Weeks
M.l M.2 M3 Mol

(] H

W

Percentage stand of clover

201

104

i TSR e e RS 125,507 50,  LESR56T8Y 123k 5676




$100 CLOVER

1st S as seedlings th June

Pure Stand

1 Weeks
N.2

601
501
40
301
20

104

o b
Treatment 1 2345 6789 123456789 123456789

5100 (Continued)

60 -

stand of clover

50

40

Percent

30

20

: 17

o P
Treatment 1 23456789 123456789




2nd Spray as an established cro th Augus

Pure Stand In Ley

4 Weeks 4 Weeks
P.1l P.2

Percentage stand of clover

Treatment ° T3 3456789 123456789

KEY TO TREATMENTS
For use when referring to histograms

Treatment
Number:

1. MCPA (potassium) a.da.e./acre
2' " L L n
B 2,4-D (amine)

4. n L

5. MCPA (butyl)

6. L] "

7o 2,4,-D (butyl)
8. " "
9. Control.

Note: Number of weeks shown above each histogram
refers to the time which has elapsed since spraying.




EXPERIMENT I (CONT) BROAD RED CLOVER

1st Spray as seedlings, l4th June

Pure Stand -~ High Volume
Qe2 Q3
7 Weeks 12 Weeks

- =

L0

30

Percentage stand o1 ciover

20

10
-

Treatrnerx812}l+56789 123456789 123456789

Pure Stand ~ Low Volume

Wecka
100 R.2

90

80

70

60

50

40

30

Percentage stand of clover

20

10 4

Treatme'ng12}l+5678l9 123456789 123456789




Broad Red Clover (Continued)

High Volume Low Volume

7 Weeks 7 Weeks 12 Weeks
S.1 i S.3 Sel

"

[‘_0-

301

Percentage stand of clover

20 1

l

123456789 123456789 123456789 123456789

(o}
Treat:

2nd Spray as en established crop, 5th August
High Volume Low Volume High Volume Low Volume

404

301

Percentage stand of clover

20

v Nl B

0
Treats L 23456789 123456 789 123456789 123456789
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BoAuCo AN, A A, S/A,ReCs JOINT TRIALS ON UNDERSOWN CLOVER

A Progress Report

S.LEMM(WM&WOrmnmnw%NJJﬁJ
Summary

Trials on the spraylng of undersown clover with growth=regulator herbi=~
cldes, carriad out jolntly by members of the Britlsh Agricultural Contractors
Asscclation, the National Agricultural Advisory Service and the Agricultural
Research Council Unit of Experimental Agronomy, are briefly reported, but no
cor.clusions are drawn as Ilnsufficlent data 1s yet avallable, The value of
the trials Is criticised,

Introduction

It 1s known that clover seedlings may be killed when directly sprayed
with growth regulating weedklllers used at doses normally applled to kill
weeds, but cereals undersown with clover have been sprayed with these materlals
where weeds have been a nulsance and the clovers have often appearad to be
unharmed and the final establishment of clover completely satisfactory, The
growling practice of spraylng undersown crops 1s obviously accompanled by a
definite risk of damage to the clovers and several lnstances of severe damage
have been reported,

Pot and greenhouse experiments (where clover, unprotected by crop or
weeds, has been sprayed with varying amounts of growth = regulator herblcides)
have been carried out by Holly (1), Ochiltree (2) and Scragg (3) and it appears
that different varletles of clover show varylng susceptibllity to the different
growth regulating weedklllers, and that both red and white clover may suffer
appreclable mortality from applications of weedkiller at rates normally used
for killing weeds, As a result of fleld experiments, however, Scragg concludes
that, for the climatic conditlons prevailling In the N,E, of Scotland, It Is
possible to spray undersown cereal crops without reducing clover establishment
below that necessary for good grass in the following season but he recommends
that not more than 1 1b, acld equivalent per acre of MCPA (sodlum) or % 1lb, acld
equivalent per acre MCPA (amlne) should be used, (In Canada (4) the recom=
mendations are even more cautious = not more than % 1b, MCPA (sodium) or % 1b,
2,L=D (amine) per acre are recommended, and It 1s advised that spraylng should
not be carrled out until the weeds or cereals protect the legume, and that
only low pressures (35~50 1b,/sq, In,) should be used,)

In the discussion following the research reports In the section on
tUndersown Cereals?! at the 1953 British Weed Control Conference at Margate
(pe1l41 of the Proceedings) 1t 1s Interesting to note that oplnlons differed
on the effects of the shelter afforded by the crop and weeds to the undersown
clover on the mortality of the clover: opinion also differed on the Importance
of the regeneratlon of clover from late germlnating seeds in producing a satlis=
factory ‘'take? of clover fellowlng spraying,

The lack of knowledge regarding the factors that contribute towards safe
spraylng does not allow any definite recommendatlons to be made, apart from
advocatlng that undersown crops should not be sprayed unless sufflclently
weedy to justify the possibllity of damage,

The need for a co=ordinated programme of experimental work on the spray=
ing of undersown crops was stressed at a meeting between the Minlstry of
Agriculture and Fisherles, the A,R,C, Unit of Experimental Agronomy, the

(22394/23)1 143




Assoclatlon of British Insectlclde Manufacturers, and the British Agri-
cultural Contractors Assoclatlon on 5th November, 1952 (the same meeting

In fact which led eventually to the organlsation of the British Weed Control
Conferences),

In 1955 a programme was started followlng offers of co-operatlon from
the N,A,A,S, Crop Husbandry Officers Confercnce and from members of the
British Agricultural Contractors Assoclatlon, The B, A.C. A, members agreed
to carry out the spraying and the N,A,A.S, offlcers to do the recording,

The A,R,C, Unit of Experimental Agronomy provided fleld books and guldance

In laying down the trilals and helped with the co=ordination of the programme,
The object was to obtaln Information of a practical nature on the factors that
contribute towards the safe spraying of undersown crops In the hope that at a
later date 1t would be possible to Issue flrm recommendations to farmers and
spraylng contractors, With the results to hand of only 10 trials carried

out In 1953/4 no conclusions can yet be reached and this report 1s neces=
sarlly a progress report,

Trial Work

The trials were planned to be carried out on spring wheat, barley or
oats undersown with grasses and clover, the clover being preferably of only
one type to ease assessment, Where two types of clover were present
distinction between the two were to be made In the assessments, Crops were
to be suffliclently weedy and the weeds susceptlible enough to MCPA and 2,4-D
to justify commerelal spraying,

Two baslc treatments were to be Included ln each trial:=

(1) IMCPA sodium salt at 1} 1bs, acld equivalent per acre in 6=10 gallons
water per acre, This was the standard treatment to allow comparison between
centres,

(11) The product, at a rate per acre, volume rate and pressure, which
the co-operating contractor considered the most efficlent for use on the
undersown crop, If thls coinclded with (I) then It was suggested that
2,4=D should be used at a rate the contractor thought suitable,

If the two basic treatments were adopted the minimum slze of each trial
would be 9 plots (two treatments and one control per block replicated three
times). In additlon, however, any other treatment could be Included which
the N,A, A, S, Officer or the contractor wished to try; the maximum number of
treatments In one trial 1n 1953/54 was in fact U, The plots were to be the
width of the spray~boom used and not less than twenty yards 1n length,

Assessment of each trlal, carried out by the N,A,A.S, Officer, assisted
In some cases by the contractor, involved (1) the recording of the stage of
growth and approximate density of the undersown clover and grasses and of the
weeds In each plot at the tlme of spraying, (11) the effect after 2~3 weeks
of the spray on the clover, weeds and crop, (111) assessment of clover
establishment (a) In the autumn after harvest by means of counts of clover
within twenty 1 ft, quadrats per plot; and (b) agaln In the followlng
spring by assessment of !percentage ground cover ! of the clover in twenty
1 ft, quadrats per plot,

Table 1 gives brilef detalls of each trial lald down In the spring
of 1953,
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Notes on the effects of the treatments to the clover,

In the trials where clover establishment was reduced by the spray treat=
ments thers was, with one exceptlon, no apparent difference within each trial
between the effects of the different sprays = all treatments had similar
effects; A slight difference In susceptibility between red and white clover
was noted in two trials,

Notes on the Indlvldual trials are glven below,

Trial 1, Nelther treatment affected establlishment but 2,4-D was noted

as scorching the clover leaves,

Trial 2, No treatment affected establishment as assessed by quadrat
counts but the vigour of the clover as observed after harvest was reduced on
the treated plots, Red clover and white clover were each assessed separately,

Trial 3, Clovers suffered up to 20b mortallity (autumn assessment) from
spraying and 1t was observed that S,100 seemed to be slightly more affected by
both treatments than red clover, although separate counts were not made of the
two specles, By the followlng spring, however, assessment showed no differ-
ence In clover establishment or In apparent vigour between any treated plots

and the control plots,

Trial L, Establishment of white clover was unaffected by elther treat~
ment, but red clover, as assessed after harvest, showed sllight suppression by
both treatments, By July 1954 assessment showed no differences In the clover
between any treated plot and the controls,

Trial 5; Establishment of red clover was good, but of white clover
rather poor; but nelther was arparently affected by spray treatments,
Assessment was rather confused by lodging of the barley which affected the
ftake! of clover,

Trial 6, No differences In establishment due to sprays, as such, were
discernible; but the recorder stated that the clover In the control plots
appeared to be checked by the severity of the charlock Infestation,

Trial 7, Separate assessments of red clover and Alsike were not made,
Autumn assessment showed the clover to be reduced 1n.all treated plots and
thls suppression persisted lnto the followlng spring, when all treated plots

had a reductlon 1n clover of about 50k below the control plots,

Trial 8, The clover was damaged by all treatments, the populatlibn
being reduced by a half to two~thlirds, and the vigour also belng reduced,
The differences between the treated plots and the control plots were stlll

apparent In spring 1954,

Trial 9, The Clover was suppressed by both treatments but rather more
with the higher rate of application than with the lower; thls suppression
persisted into the followlng spring,

Trial 10, A possible slight suppression resulted from both treatments

as assessed In the autumn after spraying, but by the followlng spring no
differences were apparent,

The time between sowlng the clover and sprayling varled between seven and
ten weeks, and 1n each case the clover was at least aprroachlng the 3=-leafl
stage at the tlme of spraylng, Recording of the stage of growth of cereals

(22394)23)3 138




District

Officer Centractor

11 { B.K.

Cornwa. Kilburn

(1) Esq.

Cornwall | E.H. Coak
(2)

td.

W. S, Scurfridge 8redge i1 1b.5100

{ Farm Utilltles

Date of |

sowing
of

clover

Clover
(ratesf
acre) #

Date of
| Crop E spraying
{ |
[ !

214 8/6

orn~ |1 1b. New Zeal |
(Cert)

a ‘

1

l Dreage {Broad and lar.e

{ Corn |flowering |
1 {Red, S100 & |
! (Wil d WN te |

LOTHWEP G.R. Loveless F, Davey &
) ‘; ; Sons Ltd.

Deven A.J.
(4)

Brevn

D W. Watkins

{ Oats

‘ Barley|Late flowering|
{Red, S100 & ]
|Wild White

QLL
5100

141Ds.
21bs.

¥ {231b. Broad

red
1@ b. Wild

vhite

23/3

20/5

Southern
Agricultural
Services Ltd.

Re. S; Boyer

Leicester| J. Hodgson

| ARC tnit of

(,\r\"

Agron,

Stani rortzh Pth C.,.vtrol

A.Rs

RJ. Fox
@

Salop | M.J. Bourne

(10)

: \310, and New Zealand (Cert) are Utmins of A‘"llp?{ clover (Tri
strain of late flowering red clover (Trifolium prar,enae% K sike

| Oats

' Baxlw

Bamy Lig. ‘Broad

‘|610. Broad

I

%C
Zlb. Alsike

Barley|121b. E
Red

1410,

[Bartey 12

241b, $100
Wnite

f 1 um I‘E’yEHS) 5123 1s a
5

(”‘r‘irollw nybridum

« Black bindweed = Polygonm convolvulu
Charlock - Sinapis arvensis
Chickvieed — Stellaria media

Dock — Rumex sp.

Fat hen = Chenopodium album

Flantain - Plantagp sp.

(22394/23)

Poppy — Papaver rhgeas

Redshank - Polygorum persicaria

Runch - Raphanus raphanistrum

Shepherds Purse ~ Capsella bursa-pastoris
Speedwell — Veronica sp.

Spurrey — Spergula arvensise.
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Stage of
growth of
clover =

Cover

| offered by
{ crop and |

weeds

Treatments
l"d.teb ?61’
| acre

4-5 leaves
1-Bin. high

Slight,
evern

1« 1b. MCPA

!

{+1b. 24D ester |

Ay olme

( gals. /

4cre)

Pressure |

Sprayer |
| (sysa.
ing) |

Main weeds *!

Control of
weeds

| Shepherds,
| Purse,

| Chickweed,
| Speedwell,

Spurrey,

! Charlock

’ Partial with

oth
treatments

2-3 leaves
24 in, high

2-3 leaves
2in, high

Cood,

Good,
even

even

e

| 141bs. MCPA
| iTb, MCPA
{14 1b.24D

aming

S S St S

| 1z’!lb. MCPA
| ¥Ib. 24D amine

i

b

i Charlock,
| Chickweed

s

| Fat Hen
i Chickweed

| Plantaln

Satlsfactory
with all
treatments

Partial

wlith both
treatments

3 leaves

#1 1n. high ‘

Z leaves
1iin. high

Modcrata,

even

Good,
even

e

1b. MCPA
1b. 24D ester

75
75

| Charlock

Dock

Good with
MCP4, poorer
with 2, 4~D
Charlock
advanced at

| time of
| spraylng

{31b. MCPA
| 141bs MCPA
?+lb. MCPA

! diarlock

Redshank

| Fat Hen

Good with
higher rates,
moderate with
low rate of
application

{451b. MCPA
[ £1b, MCPA

l

Charlock

Satlsfactory
with higher
rate of
application

3 leaves
+1% In, high

Falrly
dense,
even

121b. MCPA
1 lb. 24D'amine

il

Chickweed, .
Blaek
Bindweed,
Redshank

Satlisfactory

‘with all

treatments

2-4 leaves
1-2in. high

Slight,
evenl

141b. MCPA
|1 1b. 24D amine
fg 1b. 24D esten

| Fat Hen

Reasonable
with ail
treatments

2~3 leaves
5 1n, High

Slight,

even

, 14;lb. MCPA
10,241, MCPA

Good with
both
treatments

7= leaves
14 1n. high

Siight,
even

| 141b. MCPA
3ib. 24D
(so.:uum)

Good control
of poppy with
both treat—

| ments, Runch
| controlled

| by MCPA, but
| not quite as

well with

| 2ydmDs

# It 1s not made clear In all fleld books whether "true® leaves or "trifollate" leaves

. have been counted:
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1s not complete but In the trlals where barley was the cover crop, the barley
wes, with one exception, on average 14=16 In, hlgh and well tlllered at the time
of spraying, The crops of oats and dredge corn were on average about 12 1n,
high and mostly well tllliered, Although the weed type and density differed 1n
each trial the maln weeds at least were beyond the young seedllng stage when
sprayed,

Discussion

From Table 1t and the notes on the establishment of clover at each trial it
1s obvious that no concluslons can be drawn, However, certain comparlsons are
interesting, e,g, trials 8, 9 and 10 were each recorded as having a rather slight
cover of both crop and weeds over the clover and the clover at each was recorded
as belng damaged, Agalnst thls, however, trilals 3 and 7 were recorded as have
Ing a greater cover, tut here agaln clover was damsged, and trilal 1 with 'slight
cover! showed no clover suppression, although here the clover.was recorded. as belng
more advanced at the time of spraylng than In any other trial, Another Interese
ting polnt ls that In trials 7, 8 and 9 the suppresslon of the clover perslsted
Into the spring following the year of treatment; whereas in trials 3 and 10,
clover damage was recorded In the autumn, but by the spring, assessment showed
no difference 1n the 'take! of clover, Such comparlisons as these from fully
recorded trlals may help to elucidate the problem of spraying undersown cereals
when a greater volume of data 1s avallable,

Criticlism of the trials

There are two approaches to elucidating the many factors involved 1n the
safe spraying of undersown cereals, One 1s the fundamental approach, spraying
clovers under controlled eonditlons In the greenhouse; the other 1s the
practical approach using field experiments, Unfortunately, the lack of
research workers 1imits the amount of work that can be done In elther fleld
and progress towards the soclutlon of the problem 1s bound to be slow, The
programme deseribed 1s an attempt to obtaln information qulickly by a compromise
of what 1s essentially a fleld survey, based on carefully sprayed plots and
standardised observations, Because of the lack of uniformity and the great
variabllity that may occur between the trlals and the simplicity of assessment,
the programme depends, If 1t 1s to result In any definlte conclusions, upon a
large number of trials belng completed, The fact that In the present programmne
only tentrials were put down In 1953 was disappointing and a glance at Table 1
shows how dIfficult it 1s, with so few trilals, to obtaln any useful Indlcatlons
as to what factors are df lmportance In the spraying ofiunderscwn clover,

It 1s understandable that many contemplated trilals may never be concluded,
The pressure of work on a contractor may prevent a trial from belng sprayed;
or the inexperlence In trilal work with herblclides of the persons concerned may
lead to a trlal belng unsultably lald down; or, agaln, the lmtrusloniof factors
which affect the establishment of the clover more than the spray (e,g, & !'lodged!
cereal crop) may lead to phe abandonment of the trial,

Even where trials are completed, however, results may be not all that
could be desired. Recording may be incomplete for several reasons = It 1s
possible, for example, that Instruments may not be available for taking
necessary records (eig, thermometer); or the N,A,A,S, officer 1n charge of
the trlal, because of hls other commitments, may not be able to visit the
trial often enough to ensure adequate recording, Perhaps most serious of all
1s the difflculty of setting standards for assessment, so as to ensure adequate
records being made which can be compared with records from other trials, As an
example 1n these trials, assessment of fcover afforded to the clover by the
cereal and weeds'! was made by eye only and recorded in the words of the
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observer = obviocusly not a method that is going to allow easy comparison between
the trials, for what is 'good! cover to one observer may be Ifairly good! or
tdense! or fheavy! to other observers = this 1s obviously a difficulty not only
of standards but of language as well,

Experience with these and other trials has shown that it Is essential that
instructions for the methods of laying down the trials and for making assess™
ments should be set out clearly and unambiguously in the tfield book! issued to
each person in charge of a trials The observaticns and assessments required
must be asked for in simple and precise termss each fact that requires record—
ing must have a specific place allotted to it In the record booke (Not only
does this make it easier for the recorder tut also for the person who has to
collate the results of all the trials)e Composite questions may not be answered
satisfactorily: for example, a question asking for fthe type of weeds present,
their average height and number of leaves! may be only half answered, the height
being recorded and not the number of leaves, or vice Versa. For further
example, in the present series of trials it Is not made clear in all field books
whether the number of leaves on the seedling clovers at the time of spreying
refers to 'true! leaves or ftrifoliate! leaves,

Such difficulties as these are inherent In the programie of joint trials;
but there is the other side of the picture, Considerable data can be made
available without a big demand being made on the time of any one person involved
in a trialy the conditions under which the trials are put down will be wide and
varied, and are likely to cover all the factors that may be important in determin-
ing the safety of spraying undersown clover; and the results in fact relate
directly to practical field conditions as metb with by the farmers and centractor.

There is an absence of adequate information from research stations on the
use of herbicides on undersown clover, but the co-operation of the B.A.C.A.y the
NJ.L.A.S. and the A.R.C. Unit of Experimental Agronomy in laying down these trials
means that some data are becoming available on this important subject, The
continuance of the trials is therefore very desirable. The B.A.C.A. and other
contractors, the N.A.A.S. and the A.R.C. did in fact agree to a further series of
trials in 1954/5 and 11 trials were put down in the spring of this year (1954) 3
and it 1s hoped that a further series of trials will be laid down in the spring

of 1955.
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WEED CONTROL IN PEAS AND LUCERNE WITH IPC & CIPC

L. G.' SPENCER,
Imperial Chemfcal Industries Limited,
Jealott's H1ll Research Station,
Bracknell, Berks.

Summary

Peas are used In East Anglia to facilitate cleaning land infested with
wild oat (Avena fatua). The dormancy of the seed combined with the number
often encountered make eradication difffcult, The two trials described were
undertzken to see if a chemical approach might assist cultural methods since
peas are fairly tolerant of IPC and CIPC. Applications of Ly 8 and 12 1b/acre
of both compounds as liquid sprays in L4O and 100 gals water/acre were made,
Inone series of treatments the chemicals were incorporated by rotary cultiva=
tion into the top 34® of soil immediately prior to drilling peas; in the other
the chemicals were applied to the surface only, immediately after drilling.

On & Fenland soil, good control of wild oats and no damage to peas
resulted from all application rates of both carbamates mixed in the soil. On
a Norfolk clay with a low organic matter contents {ncorporatfon in the soil
produced good control of the weed but the orop tolerated 4 lb/acre of IPC only,
Surface applications were useless.

As a result of the veriability in weed control and occasional crop damage
produced when up to 5 lb/acre of IPC were applied at sowing to lucerne, the
problem of grassy weeds was tackled by the application of the phenyl carbamate
when the crop was establi shed but dormant. In six trials IPC was applied at

5, 10 and 20 1b/acre, In three of the trials CIPC was applied at 5o 10 and
20 1b/acre and in the other three at 2%, 5 and 10 lb/acre, all as dusts in

2 ewts Chine clay/acre, The results were variable but in general 20 1b/acre
IPC and 5 1b/acre CIPC gave the best results without harming the lucerne.

Introduction

Wild oats (Avena fatua) are a serious problem in certain parts of this
country, despite the substitution of cleaning crops for cereals for a number
of years. The problem is even more serious In the cereal belts of Canada and
the U.S. and the advent of IPC and CIPC as herbicides stimulated work there
with ehemicals on the wild oats (1, 2). Work in the Pacific North West where
the carbamates were ingorporated in the soil prior to the sowing of crops
showed great promise, Surface applications of the carbamates at economic rates
produced very variable results both there and in two trials carried out at
Jealott¥s Hill in 1951, The degree of tolerance of crops varied and we found
that peas tolerated up to 10 lb/acre of IPC applied at sowing. Peas are one
of the common cleaning orops for wild cats in East Anglia and so the carbamates
were tested when (a) applied to the surface of the sofl immediately after
sowing and (b) Incorporated into the soil {mmediately prior to sowing,

Two of the factors which discourage some farmers from growing lucerne are
(1) the difffculty of getting the crop through its seedling stage in the face
of weed competition despitc numerous pre=sowing cultivations and (ii) the
{nvasion of the established crop by grass weeds, particularly durirg the dormant
winter period. These weeds often reduge the value of and shorten the 1life of
the crop. In the case of (1), work carried out by Jealott's Hill in 1950
using IPC applied as a dust at5 1lb/acre when the crop was sown gave variable
weed control and in one trial there was damage to the lucerne. So in later
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trials applications of IPC and CIPC at higher rates during the dormant period
(i.e. either in late autumn or early spring) were tested.

Experimental Results

Wild oats i{n peas

Two trials were oarried out in fields known by the farmers to be heavily
infested. The first was at SPaldirg, Lincs where the field was ploughed to a
depth of 1 ft. as part of the farmers! technique of dealing with wild oats.

It was a typical Fen soil with a very high organic matter content, The second
was at Stalham, Norfolk where the field was ploughed at normal depth. It was
a very ®stiff® clay with a low organic matter gontent.

Treatments

(1) 1PC (1sopropyl=N=rhenyl carbamate) water dispersible liquid (10% A.P.)
L, 8 and 12 1b 1n 1CO gals water/acre.

(2) cIPCc (m=chloro isopropyl=-N-phenyl carbamate) water dispersible ligquid
(4 Ib A.P. per gal) L, 8 and 12 1b in 50 gals water/acre.

Types of application
(A) Surface application (post=sowing)
The seed bed was rotary-hoed to a depth of 3% ins in both directions and

the peas drilled and harrowed, Imnediately afterwards the chemicals were
sprayed on the scil surface.

(b) Incorporation in the soil (pre-~sowing)

The chemicals were sprayed on the partially prepared seed bed and then
worked in by rotary hoe in both directions to a depth of 3% in. The peas were
then drilled in the normal manner,

In both trials, when stirring the soil with the rotary hoe, large numbers
of germinating oats which had not emerged through the soil surface were destroyed,
This did not prevent an exscellent strike subsequently. The following tables
show the results:=
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Table I
Spalding, Lincs (Fen so1l)

Application IPC
1b/acre

Wild Oats Peas Wild Oats

0 (A) To sofl 35.4 23,3 5.4
L surface 23.5 22,9 L0.7
8 after 28.8 22,6 19.4
12 sowing 28,8 21,4 26.9

0 (B) Worked 9,2 23,7 19.2
L into seed= 10,8 21,8 7.6
8 bed prior 7.0 2,1 4.9
12 to sowing 5.3 23.4 1.7

Appliocation date: 15th Aprily 1954
Weeds and peas counted: 18th May, 1954
Pea variety %gShasta®,

Wild oats = plants/sq.ft.

Peas = plants per yard row.

Table II

Stalhame Norfolk. (Heavy "stiff" clay soil)

Application ) IFC CIPC_

1b/aare Wild Oats Peas Wild Oats

0 (A) To sofil 29.75
L surface 33,8

8 after 345
12 sowing 25.0

.
W =10

0 (B) Worked 47.0
L into seed= 40.5
8 bed prior 23.0

12 to sowing 15.8

coouw vV

e

|

|

Application dates: 2Lth and 25th March 1954,
Weeds and peas counted: 18th May, 1954

Pea variety ®"Harrisonts Glory"

Wild oats = plants per sq.ft.

Peas = plants per yard
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Grass weeds in dormant lucerne

The following treatments Were gpplied when all lucerne ®tops" were dead
(except in the spring 1952 trial, when some young shoots were present).

IFC at 5, 10 and 20 1b/acre
in all trials (1-6)

CIPC at 5, 10 and 20 lb/acre Applied as dusts in

CIPC at 2%, 5 and 10 1b/acre
in trials L4~6

)
)
)
)
in trials 1=3 ) 2 owts China clay/acre
)
)
)

A1l lucerne had been sown for at least two years. Table III lists the
trials, soil types and percentage of grasses killed by treatment, Table IV
summarises the effect of the carbamates on the crop itself. The information
in both tables is purely visual and the observations were made just prior to
the first cut of the season in every case.

Discussion and Conclusions
Wild oats in peas

It is evident from Tables I and II that applications of the ¢arbamates to
the soil surface did not give adequate wild oat control. In contrast when
mixed intimately with the soil, good control was obtained by 8 and 12 1lb/acre
of CIPC and 12 1lb/acre of IPC at both centres.

The peas in the Fenland soil sustained no damage, but {n Norfolk only
Ly Ib/acre of IPC permitted a satisfactory crop of peas. The amount of chemical
damage combined with rabbit and pigeon attacks prompted the farmer to "summer
fallow® this latter trial. The consequent wild oat "strike" on the areas where
the chemicals were stirred in was much smaller than on other plots. The
results of the first germination next spring will be obviously of great interest.

Grass weeds in dormant luocerne

The variability of the results in six trials leaves the value of the
technique very much open to question. Black grass (Alopecurus agrestis L) was
not killed completely by even 20 lb/acre of CIPC in one trial. With CIPC
damage, In varylng degrees, ocourred to the crop. IPC was generally safe up to
20 1b/acre. However this seems a very uneconomic rate of application,

Both In peas and lucerne there was confirmation of the American view that
CIPC {s more phytotoxic than IPC,
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TABLE 111

The Effect of the Chemicals on the Luserne

a(gL/fi6czz)

Egeire Autumn Appl tio
Application mn Application

(1) Blewbury Blewbury 1(3) Finchampstead | (4) Everleigh| (5) Wargrave (6) shiplake
Treatment (Berks) (Berks) (Berks) (Wilts) (Berks) (0xon)

CHALK CHALK MEDIWM HEAVY CHALK GRAVEL = SILT MEDIWM HEAVY
OVER GRAVEL

{

Var: "“pDu Puit®| Var: "Du Puit® | Var: Not known Var: "Flamande"| Var: "Du Puit® Var: ®*Grimm®

5 15 IPC As control As ~‘Crtr€l As control As control As control As control

i Probably Probably Superior
10°3b " E g superior superior to As gontrol As control As control

to control to control com:rol

Supet‘i or Superi or Slight

Slight to t0 | As control As control

dama;
ARge control control

Superior Slight

Slight
536 CIPC | gasaes As control co;‘gml #5, S0pkeel depression

depression

As control

. Slight ki1l Slight
| Marked _dﬁpr:gssion depression

10.1b . * Some depression | Some depression | Very slight
ingrowth | {ingrowth |  damage As control

Some depresslon ‘Some depression | Some depression Slight Moderate kill s1i
ght k111
201b " - ingrowth in growth ! in growth damage | Marked depression | Marked depression
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TABLE IV

% Grass K111

Treatment

Spring
Application

Autumn Applicatio

(1) Blewbury
(Berks)

CRALK 1952

(Berks)
CHALK 1968

(3) Finchampstead
(Berks)
MEDIUM HEAVY 1952

(4) Everleigh
(Wilts)
CHALK 1983

n

1

GRAVEL~SILT 1953

(5) Wargrave
(Berks)

MEDIUM HEAVY
OVER GRAVEL 1953

CONTROL

Moderate Infesta=
tion of meadow
grasses (chiefly
Pog pratensis. )
Some barren bromex
(Bromus

LC ).
LittIe couch

(Agropyron
repens)x

Slight infestatlion
of meaow grasses
(chiefly P.
pratensis).

Little couch.
Little cocksfootk

Heavy infestation of
meadow grasses
(chiefly P, prater-
slse Perennial
ryegrassk  (Lollum

Slight infeste-
tion of meadow
grasses (chiefly
P._pratensis).
Black grassk
(Alopecurus
agrostis)

Meadow grasses
(chiefly P,
pratensis).
Little annual
meadow grass

No influence
on the crop

Meadow grasses
(Chiefly P. praten-—
sis). Little annuel
meadow grasse.

No influence on the
crop

€0%

40% Poa
kill Black G

15207

75%

80% Poa
ki1l Black G .

€0%

5C%

100% Poa
7C% Black G.

90%

CIPC 5 1b

10-20% Poa

No kill Black G

Slight ki1l

" 10 1b

€0% Poa
Slight kill
Black G.

ar s a1 ¥

75% ki1l

70%

1CO

1C0% Poa
BC~60%
Black grass

qr o1 |Q1 S a1 ¥

qQr OF {QT S Qat %2

95%=100%

qt O

* Indicates grass specles competing with

the crop.






