Selectivity against weeds of phenoxyacetic acid herbicides

applied in association with a liquid fertilizer®

Z HUSSAIN##

COMPENDIO

Se realizaron estudios sobre la posibilidad de aplicacidn de berbicidar en asocia-

cién con fertilizantes lignidos.

Se aplicaron dos férmulas de dcides feroxiacétivas, a saber “"Banlene plus” (A)

y "Cambilene plus’ (B), como herbicidas selectivos contia la mostaza silrestre (Sinapis
arvensis) y la presea (Galium aparine) en dos estades del crecimicino de cebada de
primavera. Los berbicidas freron aplicados individualments en dosis dz 2, 4, 6 ku/ha,
y en forma combinada con un fertilizante nitvogenado (26 por cienio N} en dosis de

224 kg/ha

El tratamiento aplicado cuande la cebada habia completado snomacolla fue nids
beneficioso que el aplicada e la etapa tewmprana del macollaje. Las pruzbas qiie rec.-
bievon los tratamnienios herbicidas combinados wrostraron el rendiniicnto wids alto de
materia seca de cebada y el mds bajo vendiniento dz malezes lo quz sugiere nia inter-
accidn favorable entre los herbicidas  Cuando los bevrbicidas se nsaron indiziduwalmente,
fue necesaria nna dosis de § kgiba para an control eficaz de las malezas, pero en lus
parcelas donde se habia wsado aplicacion combinada, {nevon snficientes las dosis de =
kg/ha de berbicidas para un efecto simiar. — El autor,

Liatroduction

HE use of herbicides such as MCPA (2,4-D) on

& commercial basis began nearly two decades

tgo, since when they have been used extensively
with a variety of crops. Nevertheless, some weeds which
were formerly highly sensitive now show a considerabie
tolerance of these herbicides. TFor example, Galinm
aparine, cffectively controlled by MCPA in the 19507,
has shown progressive resistance The addition of 2,3,
6 TBA (trichlorobenzoic acid) has been recommended.
This compound is highly persistent and may remain in
the soil for more than one season; hence a particular
hazard arises when the straw of sprayed cereals is used
subsequently as a mulch for susceptible glasshouse crops
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Slight changes in formulation have been shown to
increase the selectivity of some herbicides For example,
"Banlene plus” (MCPA + dicamba 4 mecoprop) con-
trolled chickweed (Stellaria mieria) up to 13 cm high,
while “Cambilene plus” (MCPA + dicamba <4 meco-
prop + 2,3.6-TBA) is recommended for controfling
weed species up to 20 cm (3). Within the limited
range available, emphasis has been placed on the mixing
of various types of closely related herbicides and it is
desirable to study the effectiveness of such mixtures in
association with a fertilizer. "With this objective, the
work reported here was designed to look into the feasi-
bility of the apphcation of a nitrogen fertilizer in as-
sociation with herbicides, either individually or in com-
bination, as a post-emergence spray to a greenhouse-
grown barley An attempt has been made to examine
some growth characteristics of the crop plants, the
extent of weed control, and the relevant changes induced
in the crop due to weed competition.
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Materials and methods

The experiments weire performed at the University
of Leeds, England, Ixperimental Station, on a sandy
toam soil containing sand 58 per cent, silt 25 per cent
and clay 17 per cent, with 2 per cent organic matter
The treatments were arranged in a completely ando-
mized design with two replications The aitrogen fer-
tilizer® was a 26 per cent solution containing amme-
nium nitrate and urea and was appl%ed il a constant rate
ef 224 kg/ha  Banfene plus”’ (MCPA 4 dicamba -+
mecoprop) *# and “Cambilene plus® (MCPA 4 di
camba 4+ mecaprop + 2,3,6-TBAY*% were used as
selective herbicides against charlock (Sinapis a vensis)
and cleavers (Galinn: aparine)  Fach was applied at
rates equivalent to 2, 4 and 6 kg/ha Where these were
applied together, the volume of eacl was reduced to
half, so that the total rate of the mixtute remained 2, 4
and 6 kg/ha. The chemicals wese applied through a
chromatogeraphic spray (Quickfit 19/26) on plots con-
sisting of horticaltural trays 15 x 10 x 5 in The spray
was connected to aa air pump and the amount of liquid
applied was calculated on a weight basis as a function of
time The spray produced uniform droplets of less than
275 pm diameter and enabled the experimental plots to
be covered very precisely. Bazley (cv. 'Julia') seedlings
were transplanted on January 15th 1970 at S seedlings
per plot, and at the same time 6 seedlings of each weed
species per plob Details of the treatments are shown in
Table 1.

Revults
Vegetative growth and weed conhol

Treatments with “Cambilene plus” or combined her-
bicidal application at the rate of 4 or 6 kg/ha checled
chatlock growth markedly  The majority of plants
showed abnormal growth 1n the form of curled leaves;
the apex or growing point was distorted and showed
a ring Like structure  Individual herbicides at 2 kg/ha
were considered inadequate for charlock: complete
check was not observed and re-growth was frequent
However, charlock showed a high susceptibility to the
combined herbicidal treatment at this rate, comparable
to the treatments with individual herbicides at 4 kg/ha

Delaying the spraying time did not show visible
resistance of charlock to any herbicidal treatment  Clea-
vers (Galinne aparine} did not show any differential
effects of the herbicide rates, but there was a significant
effect with the time of application: this weed was com-
pletely checked et the spraying time T, Fven the lowest
rate (2 kg/ha) gave control comparable to that of a
Ligher rate (4 kg/ha) at this spraying time. When the
spraying was carried out at time T, re-growth was no-
ticed, especially in plots whete “Banlene plus” was used
up to the rate of 4 kg/ha In general, "Cambilene plus”
was more effective against charlock and “Banlene plus”

* Sample courtesy Fisons Tid  Cambridue. England

#° Samples of commercial products coustesy Schafers Trd | Dan-
caster England

Table § —The experimental details

Growth stages
Expreri- "
!Tlcnrzit:! :;jwr‘i:lz:f Barley g Charlach i Cleaver
1.8, §H (cm}% 1.8 EH (::m)} T.8 jH (cm}
T 18-5-1970 5-7 23 11-14 20 e 15
E. 39-5-1970 ¢ 33 ¥ 42 —_ 3

Pransplanting date = January 13, 1970
L& =« Leaf stape

H = Heigiy

T C = fillering completed

F = Flowering  completed

against cleaver The combined application was effective
against both the weed species

The actual number of weeds killed duc to a parti-
culat treatment was not counted Instead, the cl[y-mati:er
yield of weeds in grams per plot (including their seeds
and dead leaves) was estimated at the final harvest
From Table 2 it is apparent that the combined applica-
tior of herbicides had the most consistent effects, and
the weed yield was lowest. There was a significant
increase in weed yield with the delay in spraying time,
particularly at the lower herbicide rates

Growth analysis of barley

This was pecformed immediately after harvesting,
with the results shown in Table 2,

Number of ears per plant In general the combined
herbicidal treatments resulted in higher car numbess per
plant than when the herbicides were applied singly
Increasing the herbicide rates did not show any specific
effect on car number Delaying the spraying time
caused, in genesal, a decrease in ear number when the
herbicides were used up to the rate of 4 kg/ha, but an
increase was noted with the delay in spraying time at
highest herbicidal levels (6 kg/ha). There was a sigai-
ficant intcraction between herhicides and their rates of
application (p <2 005), but the interaction between
herbicides and time of application was non-significant
(p > 0.05) Table 2 also reveals that control plots had
significantly lower ear numbers per piant

Number of fertile spikelets per ear. The herbicides
individually did not influence spikelet number signifi-
cantly (p > 0035). However, there was a significant
cffect with their rates of application {(p < 001), and
a much more pronounced one in plots which received
the combined herbicides. Spraying times were signifi-
cant {p < 001): in genemal, delay resulted in de
czeased spikelet numbers In spite of the insignificant
effects of the herbicides, the effect of spraying times
was very marked (p < 0.01), which suggested that
herbicides react differently at different spraying times
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Table 2 —The effect of herbicide/fertilizer application on the yield of weeds and spring barley.

" Weed vield 14 vars Tertile Grain yield Kernel yicld Chafl yield
Herbicides :”5;“,;;“{:){”5 (a/plat) NY b ears spikelets/ear (/plani}t (g/plant) (p/plant)
kedha T B
T 1 b ! Iy ' T ‘ T ] Ts | T i T f T ! Ta T: T
Banlene plus
(A) Z 3.5 492 41 32 21z 212 185 213 136 142 023 0.18
{ 340 {86 32 32 226§ 232 253 2 43 213 1323 0.35 033
6 045 1.76 32 33 219 232 220 236 192 202 029 0.35
Cambilene plus
(B) 2 258 5.16 20 26 232 202 z12 1 94 12¢ t16 { 033 0.21
t 090 196 21 2.4 232 214 E73 140 211 232 0442 | 042
4 i 68 192 20 4 215 231 194 220 177 142 034 036
(A-4-B) 2 287 {18 31 21 217 209 137 190 278 138 025 0.18
{ 254 320 34 36 225 206 247 231 1.70 141 033 030
G 078 123 39 34 257 239 1 36 107 253 146 018§ 018
Control PR 11 122 06 HEEH 021
5% 028 D12 134 038 020 011
1SD
1% 039 017 184 072 .28 0.1%

It is also worth mentioning that the control plots showed
a considerable decrease in spikelet numbers, amounting
fo just over 50 per cent of the average of the rest of the
treatments. Drom this, the extent of weed competition
in the control plots can be casily assessed

Dry-matter yield. In Table 2 this is divided into
grain yield, chaff yield (leaves and stem) and kernet
yield, each described separately.

Grain yield The data revealed that the herbicides
affected the grain yield significantly (p < 001) and
suggested that "Banlene plus” gave the highest grain
yield, followed by the plots which received the combined
herbicidal treatments (average of three rates). The sta-
tistical analysis also revealed that the rates of herbicide
application were not significant (p > 003). On ave-
rage, the tate of 4 kg/ha have the maximum yield.

Chaff yield While the effect of the herbicides was
insignificant (p > 005), in general the rate of 4 kg/
ha have the highest yield It is interesting to note that
plants which received the combined application at the
rate of 2 kg/ha gave yields closer to the plants which
received the "Cambilene plus” at d kg/ha. The statis-
tical analysis also revealed that the time of application
had a highly significant influence on the yield (p <
0.01). In general there was & reduction in yield with
a delay in spraying time, most significantly where her-
bicides had been used at 6 kg/ha  In agreement with
the other observations, the yield in the control plots

decreased significantly in comparison with the treated
plots (p <2 0.01). '

Kernel yield This was significantly affected by the
herbicides (p < 001), a comparison suggesting that
"Cambilene plus™ gave the highest diy-matter yield.
On average yield was highest where the herbicides had
been applied at 4 kpg/ha. Any change, e.g increase or
decrease, in the above rate had an unfavourable influen-
ce. The spraying times had an insignificant influence
{p > 005} The control plots did not show any com-
parative decrease in yield,

Total nitrogen wptake by plants (Table 3)

On average, “Banlene plus” resulted in the highest
uptake. There was no substantial difference between
the plants which received "Cambilene plus” or the com-
bined herbicidal treatment Of the rates of application,
4 kg/ha gave the maximum uptake; at this rate, com-
bined application gave respectively 10 per cent and 25
per cent higher uptake than with the "Cambilene plus”
and "Banlene plus” treated plants. Increasing the rate
to 6 kg/ha resulted in reduced uptake.

Discussion

Results of the experiments were satisfactory in that
the fertilizer application in association with the herbi-
cides not only increased the dry-matter yield of the
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Table 3 —The effect of herbicide/fertilizer application on nitrogen uptake by spring barley (mg per plants)

Rates of T Iz Tatal
Hetbicides applications
kg Grain Chaff Kernel Grain Chaff Kernel I, Iz

Banlene plus
{A) 2 29 230 11.152 3 350 40 896 12.212 2682 43 932 55 790

A 42 504 17173 3.025 39 366 12 342 4257 Gr.761 35 965

G 39 160 14393 3596 33 164 22.624 4513 57 348 52 303
Cambilene plus
(B) 2 34 3004 it 132 4 387 35 114 1368 2877 50 063 49 359

i 32351 17 302 5 460 27720 20416 5626 53 113 53762

6 35502 16 284 4624 32120 1G 508 5256 56910 47 884
(A4-B) 2 11783 14056 3 450 37 620 11868 2502 39 689 51990

4 42237 17 300 4 257 39.732 14 664 4 tto a3 8§34 58 536

G 26112 15 810 2 304 36 088 i Gt 2226 41226 53 215
Contral Grain N uptake 2 121 Chaff N uptake 7 004 Kernel N uptake 2 911, Total N uptake in contrel plot 12.036.
barley but also progressively reduced the dry-mattes weed yield It is probable that, at this time, the appli-
yield of the weeds The principal factor governing ef. cation had also irrecoverably damaged the crop plints.
fective weed contiof is correlated to the stage of devel- The piots which received the combined herbicidai
opment of plants, which is of considerable importance treatment showed the highest dry-mater yield of barley
for the herbicides of auxin types Thete was @ signifi- This indicates a favourable interaction between the two
cant increase in the dry-matter yicld of weeds with the Lerbicides ('Banlene plus” and “Cambilene plus™)
delay in spraying time (Table 2). This may be attribu- When the herbicides were used individually, a minimum
ted to the resistance developed by the weeds at T, rate of 4 kg/ha was found necessary to give satisfactory

weed control, but with combined application the rate of
2 kg/ha seems to have sufficed for a comparable effect.

The 4-chloto - 2z-methylphenoxyacetic acids at the rate
of 6 kg/ha were found to increase the percentage of
abnormal ears, and despite improvements in weed con-
trol had resulted in reduced cereal yields (6). In agree-
ment with the above observation, a significant reduction
in crop yield was expected at the higher herbicide rates,
but surprisingty this did not ocear, in spite of reduced
dry-matter yield of weeds It scems likely that the fer-
tilizer application in association with the herbicides had
reduced the toxic cffects of the latter, but this needs
further investigation

It appeared that herbicides at higher rates may have
had 2 stimulating effect on crop growth in the combined
herbicide-festilizer application This is in accordance
with Kosovac (5), whe teported the same effect of
MCPA herbicide in conditions of adequate soil natrient

it is a recognized fact that the growth surroundings

of crop plants at the time of tillering and car initiation
play an active role in the development of plants at their
later stages In this experiment, at ‘T, the crop plants
had completed their tillering stage, and the weeds
showed extended growth, In these circumstances a re-
duction in the grain yield of the crop was expected,
since the main factors governing the grain yieid, such as
fertile spikelets/ear and number of ears/plant (Table
2y showed a significant reduction at T, In contrast,
as had been expected, the grain yield did not show a
significant decrease at T, The damage caused by weed
competition in the early stages of the crop plants, which
was largely responsible for reducing ear number/plant,
fectile spikelets eic, was rectified by the combined
herbicide-fertilizer application at T, It appeared that
the combined application at T, increased the size con-
sidezably, This assumption is in accord with the ob-
servation made by Belger (1) and Kopecky (4), who supply. . : .
found that fertilizer amnplicati b enr initabion of The nitrogen uptake by grains was higher at T, than
; appicaion 4t edr initiation o at T,, which was largely due to the increase in dry-
cereals increased the weight of grain. » )

matter yield (Table 2). Similarly, nitrogen uptake by

Similarly, the chaff yield did not show any signifi- other components of the yield (chaff) was also enhan-
cant reduction at time T\, (Table 2). These observations ced at T, (Table 3). As a result total aitrogen uptake
confirmed the eatlier assumption that the application at (mg per plant) was higher at T, than at T, It might
T, not only resulted in higher grain yield, but it also be expected that nutrient uptake by the weeds weuld
had favourable cffects on other plant parts. Applying have continued when the spraying time was delayed.
the combinred herbicide-fertilizer at T, did not show any On the contrary, observations did not bear this out,

increase in the yield of barley, in spite of the reduced perhaps because the soil was not dressed with fertilizers.
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Although & favourable interaction between the her-
bicides existed, which increased their selectivity against
weeds as well as accelerating the nitrogen uptake, the
results would have been more satisfactory had the worlk
been done under field conditions. The lethal effects
of herbicides on crop plants tend to be increased undes
glasshouse conditions, since plants show more tender
growth and reduced competence.  Experiments under
field conditions might give more pronounced interaction
and hence a moie favourable crop yield

Sunimary

Experiments studied the feasibility of application of
herbicides in association with liquid fertilizess

Two commercial  formulations of  phenoxyacetic
acids, namely “Banlene plus” (A) and “Cambilene
plus™ (B), were applied as selective herbicides against
chatlock (Sinapis arvensis) and cleavers {Galinn apa-
1iwe) at two growth stages of spring barley The herbi-
cides were applied individually-at rates of 2, 4, 6 kg/ha,
and in combined form with 2 nitrogen (26 per cent IN)
fertilizer (224 kp/ha)

The treatment applied when the barley had com-
pleted its tillering stage was niore beneficial than that
et the early tillering stage The plots which received the
combined herbicidal treatments showed the highest dry-
mater yield of barley and the lowest weed yield, sug-
pesting a favourable interaction between the herbicides
When the herbicides were used individually, 2 minimum

rate of 4 kp/ha was found necessary for effedtive seed
control, bat in plots where the combined application
had been used, herbicides at the rate of 2 kg/ha seemed
te have sufficed for an equal effect
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