NO.25 THE SUSCEPTIBILITY OF THE VIRGINIA BUNCH PEANUT
‘ VARIETY TO POST-EMERGENCE APPLICATION OF PHENOXY-

CETIC AND PHENOXY—BUTYRIC GROWTH REGULATORS

by J E. Rawson*

SUMMARY“-

Thls paper 1s based on the rbsults of a series of
trlals in which 2,4-D,- MCPA,. 2,4~DB and MCPB werce applied
at various rates to growing pbanut plants. Susceptibility
to the treatments was measured by their effect on yield. '

: It is.shown that appllcations of 2 4 D or MCPA
hcavy enough -to provide effective weed control may cause
serious loss of yiecld. Similar appllcatlons of 2,4-DB or
MCPB have little effect on yield. '

2,4~DB and MCPB arec recommended for the control
of susceptlblc weed infesting crops of Virginia Bunch pea-
nuts, 2,4-D and MCPA are recommended only for the:control
of weeds whlch are susceptible to very light rates of app-
lication.

1. INTRODUCTION

: Virginia Bunch is the main peanut variety grown
on thée red, clay-loam "scrub" soils of the South Burnctt
distriect -of Qucensland. These soils support:a varicty of
broad-lcaf weed specics, and severe infestations frequently
occur in growing peanut crops. Whilst. the bulk of these
weeds are eradicated by inter-row cultivation, thosec which
grow between the plants need to be removed by hand. In
wet secasons cultivation is sometimes impossible and it may
be necessary to weed the entire area by hand.

Before this investigation began various growers
had made trial applications of 2,4-D to peanut crops in- -
fested with susceptible weeds. It was observed that al-
though the peanut plants suffered a severe initial set-back,
they appearcd subsequently to recover. It was therefore '
considered desirable to know to what cxtent yields were
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reduced by the application of 2,4-D or MCPA to growing pea-
nut crops and exporlmonts to determlne this were laid down

Jauffret (1954) reported’ that -2;4=D could be wséd
safely, to ‘control a wide  rangc- of ‘weads,” twenty days or
morc after emergence of peanuts: " No~ ‘other reports on the
post—-emergence use of 2,4~D have been discovered. Most
overseas work has been concorncd with pre-cmergence control.

When the phenoxy-butyric growth re lating mater-.
ials 2,4-DB and MCPB beccamc available in 1950 they were -
1ncluded in the experiments. It was expected that peanuts
would be more resistant to these materlals than to 2,4~D.

e Very little work hes been done on the effoct of
2,4-DB and MCPB on growing peanut plants. Parker (1958)
descrlbed a series of observation trials in Africa in which
various peanut varieties tolerated heavy post- -cmergencee -
applications of both chemicals. Rosher 1959) determlned
the effect of MCPB on yizld. . , .

This paper summarizes the results of a series of
trials which were spread over four seasons, from 1956 57
to 1959 60. -

2. MATERIALS AND METHODS

2,4-D was applied in the form of 50 per cent.
amine salt, prepared to Queensland Department of Public-
Lands - spe01flcatlons . In 1956-57 "United Weedkiller", a
50 per cent..sodium salt with casein spreader, was also
used. MCPA was applied as "Methozone 30", 27.4 per cent.

sodium salt. The 2,4-DB and MCPB formulatlons used were
"Embutox" and "Tropotox" respectively, cach of 40 per cent..
active ingredient. .. In thigs paper all dosage rates are

expressed as ounces of acid equ1val3nt to the acre.

‘In 1956 57 the spray solution was applled at the .
rate of 100 gallons to the acre, using =2 conventional knap-

sack sprayer. In 1957-58 a2 modificd garden atomiser was
used to apply the treatments at the rate of 15 gallons to
the. acre. In all subsequent trials a knapsack sprayer.

fitted with flat-fan jets was used to apply treatments - at
the rate of 20 gallons to the. acre.

A single trial in which both Vlrglnla Bunch and
Red Spanish varicties were grown was set “out, for conveni-
ecnce of planting, as a split- plot randomized block.  The



25 - 3

" remaining trials were all randomized blocks. All trials
were replicated four times. ' : :

- The trials were established on soils normally used
for peanut production in the South Burnett district. The
peanuts were grown in rows three feet apart and received

 normal inter-row cultivation. Every attempt was made to

keep the plots free from weeds, so that variations in weed .
competition would not influence the results. The peanut
plants were removed at maturity, cured and threshed in the
conventional manner. .

Yields are expressed as the weight of whole nuts
produced. Plot sizes and details of the treatments ar
given with the results of each trial. .

3. RESULTS

Trial ‘1. 1956-57: This trial was exploratory, as there
was at the time no information on crop susceptibility which
could be used as a guide in selecting treatments. - Treat-
ments were 4, 8 and 16 ounces of the amine and the sodium
salts of 2,4-D, applied six weeks after emergence. The
plots were single rows, thirty feet long. .

. 'Both formulations affected the crop similarly.
Both 8 and 16 ounces reduced yield significantly, the actual
reductions being about 35 per cent.; 4 ounces reduced
yie%d by 3.9 per cent., but the reduction was not signifi-
cant. ' _ : .

Trial 2. .1957=58: Following the severe yield reductions
of the previous season, a lower range of treatments was
selected. These were 3, 4% and 6 ounces of 2,4-D, applied
seven weeks after emergence, 6 ounces and 4% ounces reduced
yield significantly, by 23.2 and 18.2 per cent. respective-
ly: 3 ounces reduced yield by 11.3 per cent., without sig-
.nificance. - S : : s

Trial 3. 1958-59: The purpose of this trial was to com-
pare the effects of 2,4-D and MCPA on both the Virginia
Bunch and Red Spanish varieties. ‘Both chemicals were app-
lied at the rate of 6 ounces. In this and all subsequent
trials larger plots were used, improvements in harvesting
facilities making it possible to deal with greater quantit-
ies of harvesting material. The actual plot sizes varied
from trial to trial, but were generally slightly less than
one hundredth of an acre. S -
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_ 2, 4-D and MCPA, applied six weeks after emergence,
reduced the yield of Virginia Bunch significantly by 23.2 and 27
per cent. respectively. There was no significant difference
‘between the effects of the two treatments Neither treatment
reduced the yleld of Red Spanlsh ' ' : o

Trial 4. 1958~ 59 ‘This" trlal was 1ntended to determlne the
effect of 2,4-D aoplled at different stages of growth The

treatments were %, 1%, 3 and 6 ounces of 2,4~ d, ‘applied one,

six ‘and sixteen weeks after emergence.

Unfortunately the results were inconsistent, prob-
ably because of soil irregularities. In the statistical
analysis the only comparisons which were attempted were bet-
ween the means of the three stages and the control, and
"between the means of the four rates of.application_and the
control. _ ,

‘The use of 6 ounces and 3 ounces reduced yleld sig-

n111cantly Applications sixteen weeks after emergence. re-
duced-yield more severely. than applications six weeks after
emergence, the différence being” 51gn1flcant The general

1eve1 of yield reductlon was lower than in previous trials.

Trial 5. 1958-59: Following fawourable results in obser-
vation plots, the phenoxy-butyric compounds were used in
this exploratory yield trial. The treatments were 2,4-DB
at '8, 16 and 24 ounces and MCPB at 16 ounces, applied six
weeks after emergence . o

2,4-DB at 16 and 24 ounces and MCPB at 16 ounces
reduced yleld s1gn1flcantly by 11.4, 15.9 and 14.5 per cent.
respectlvely '2,4-DB at 8 ounces reduced yield. by 4.5 per.
cent., but the rcductlon was not s1gn1f1cant '

Trigl 6. 1959-60: The purpose of this tr1al was to com~
pare the:effects of 2,4-D and 2,4-DB at three stages of '
growth.' '~ The treatments were 8 ounces of 2,4-D, 8 ounces -
of 2,4-DB and 16 ounces of 2,4-DB applied one, six and twelve
weeks after emergence , : ,

- The 2,4~DB treatments d1d not s1gn1flcantly reduce
yield, and the actual reductions were negligible. The: -
mean yield of the three, 2,4-D treatments was s1gn1flcantly
lower than the control by 11. 8 per cent .

The mean of all treatments applied six weeks after
emergence was significantly lowér than the control: - This
difference was causedialmost entirely by variations in the
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effect of 2,4-D, the actual yield reductions produced By
this material being 7.1, 15.3 and 13.1 per cent. at the
one, s1x and twelve week stages respectlvely :

Trial 7. 1959- 60° “In thls trial 2 4-D, 2, 4—DB and MCPB
were applled six weeks after emergence. The treatments
‘were 4 and 8 ounces of 2, 4-D and 4, 8 and 16 ounces of -
2,4-DB and MCPB. .

2,4-D at 4 and 8 ounces reduced the yield sig-
nificantly by 15.7 and 22.2 per cent. respectively.

2,4-DB and MCPB did not significantly reduce the:
yield.  However, the yields from the 4 ounce treatments
in each case were slightly higher than the control, and
there was a significant difference between the means of the
4 ounce and of the 16 ounce treatments. :

' There was no significant dlfference between the
effects of 2,4-DB and MCPB. :

4., DISCUSSION

Despite occas1onal 1ncon51sten01es probably caused
by Varlatlons in the soil and in seasonal condltlons, the
results of these trials follow a definite trend.

The follow1ng diagram shows the percentage yield
. reductions produced by all the 2 4—D treatments applied six
or seven weeks after emergence. It illustrates graphic-
ally the main pr1n01ples establlshed by thls series of -
trlals, as follows: _ i . e

1. 2,4-D and 2,4~DB both reduce yield.

2. The reduction in yleld varles 1n proportion to the rate
of application. .

3. The mean yield reduction ig about 3.5 per cent. for
each ounce of 2,4-D, and 0.45 per cent. for each ounce.
of 2,4-DB. 2, 4-D iz tnerefore roughly elght times as
harmful as 2, 4 -DB. : . L ,
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FIGURE 1

EFFECTS OF 2,4-D AND 2,4-DB, APPLIED 6-7 WEEKS. .
“AFTER EMORGENCE, ON VIRGINIA BUNCH PEANUTS.
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- The attempts to determine the relationship between
stage of growth and crop susceptibility have not been en-
tirely satisfactory.  Susceptibility is probably also in-
fluenced by climatic and soil conditions, and it is unlike-
ly that these external factors will be the same at all
stages of growth. Visible crop injury suggests that sus-
ceptibility is lowest one week after emergence and highest
six weeks after emergence. The applications twelve weeks
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after emergence do not pfoduce particularly severe visible

injury. At all stages the most obvious injury is caused
by 2,4-D treatments. . .

. These observations are confirmed by the results
~of Trial 6. In Trial 4, however, plots which received.
2,4=D sixteen weeks after emergence suffered a more severe
loss of yield than those treated six weeks after emergence.

Further information on this aspect would be useful. It is
possible that 2,4-D could be used very early or very late -
in the growing season without serious loss of yield. . The

low toxicity of 2,4-DB might also be further reduced by
correct timing. ‘ : :

) The trials did not reveal any striking differen-
ces in the susceptibility of the crop to closely related
formulations. In Trial 1 the sodium and amine salts of
2,4=D behaved similarly. In Tyial 3 there was no signifi-
cant . difference between the effect of 2,4-D and MCPA.  Ih
Trial 5, MCPB was slightly more injurious than 2,4-DB, but
this was not confirmed in Ty,ial 7. The visible effects of
similar applications of 2,4-DB and MCPB are indistinguish-
able. - ’

: Although this paper is concerned with the Virginia
Bunch variety, it is interesting to note that in Trial 4
the ‘Red Spanish variety was not injured by six ounces of
2,4=D or. MCPA. In ancother trial, not recorded in this <
paper, eight ounces of 2,4-D did not reduce yield. -

These trials were not infended to provide inform-
ation on the effects of the treatments on weeds. Occasion-—

al observations were however possible. It was generally
observed that the phenoxy-butyrics were slightly less effect-
ive’ than the phenoxy-acetics.  However, it is considered

that many of the common weeds, if treated early enough,
could be effectively controlled with eight ounces of

2,4-DB or MCPB. Particularly good control of Noogoora .
Burr (Xanthium pungens) has been observed. 2,4=-DB appears
to be slightly more effective than MCPB. - ... .~ = 7.

The application of eight ounces of.2,4-DB or MCPB
to a peanut crop producing 1,500 1b. of nuts per acre would
reduce the yield by about 50 1b., worth roughly £2.70. O.
to the farmer. At current prices material-would . cost
about 13.0d. for MCPB, or 18.0d. for 2,4-DB. The total
cost of chemical control would be between £3 and &4 per
acre. The cost of eradicating a severe weed infestation
by hand could easily exceed this figure, through mechanical

4



, 25 ?'8'
1n3ury Furthermore, hand weedlng may be less effectlve than
chemical control when the soil is wet. .

2,4-DB and MCPB are therefore recommended for the con-
- trol of susoeptlble broad-leaf weeds in Virginia Bunch peanut
crops. : . : ‘ o

: ‘The use of 2,4-D. or MCPA is only recommended when
the rate of aopllcatlon can - be so low that the loss of yield
is negligible. In the South Burnett district 2,4-D is used
at’ the rate of approximately one ounce to control ‘various = |
Bell-vines (Ipomoea spp.). In this application 2, 4=D may be
“replaced by 2,4-DB when it is establlshed that the latter

is equally affectlve

. Chemlcal oontrol o? broad- 1eaf weeds in peanut _
CTrops, 1s recommendedvas an alternative to ouLtlvatlon when .
the so0il is. wet for prolonged periods and in place of hand
weeding. It is unlikely to replace cultivation under normal
condltlons, because the soil needs to be in a loose condition
to permlt the crop to develop and to facilitate harvesting.

These recommendations only apply to weed 1nfestat—
ions composed predominantly of susceptible broad-leaf species.
Where grasses are present hand weeding may still be necessary.
Purther work is reguired to develop safe, reliable and econ-
omical technlques for the selective chemlcal control of grass
weeds in peanut crops.
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