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FACTORS AFFECTING THE SELECTIVITY OF SIX SOIL

ACTING HERBICIDES AGAINST CYPERUS ROTUNDUS

M L Dean and C Parker

ODA Tropical Weeds Group, ARC Weed Research Organization,

Begbroke Hill, Yarnton, Oxford OX5 1PF

SUMMARY

Six compounds were tested on up to three crop species, planted at 1

and 4 cm, plus Cyperus rotundus planted at 2 and 8 cm. Herbicides were

applied at three rates as a surface film or incorporated to 2 or 8 cm.

Deeper incorporation of EPTC improved overall susceptibility of

C. rotundus and although maize benefited from shallow (1 cm) planting

selectivities were found at both depths of crop planting.

CG. rotundus was susceptible to metflurazone from all applications of

1.14 kg/ha. Cotton planted at 4 cm was more resistant but deeper incorpora-~

tion reduced tolerance.

Incorporation of ORGA 3045 reduced the control of C. rotundus at

4.14 kg/ha. Cotton benefited from shallow (1 cm) planting or herbicide

incorporation to 8 cm.

Control of CG. rotundus was achieved with all applications of metribuzin

at 1.14 kg/ha. Maize was particularly sensitive and no selectivities were

found.

All applications of MBR 4400 showed activity against C. rotundus with

deeper incorporation increasing susceptibility. Cotton marginally

benefited from deep (4 cm) planting while maize and soyabean improved with

planting at 1 cm. Maize also benefited from deeper incorporation.

MBR 8251 showed a similar pattern of activity against C. rotundus to

that of MBR 4400, but was more active. Cotton and soyabean benefited from

shallow (1 cm) planting but maize was particularly sensitive to all treat-

ments.

INTRODUCTION

The Tropical Weeds Group of the Weed Research Organization investigate

the pre- and post-emergence selectivity of new herbicides on a range of

tropical crop and weed species.

This present report summarises the results obtained with six compounds,

in two separate experiments, conducted as a follow-up to the pre-emergence

selectivity testing. (Richardson et al., 1971, Richardson and Dean, 1972,

Richardson and Dean, 1973). Each compound tested had shown some selectivity.

against Cyperus rotundus in at least one of the crops, but variable results

had occurred in separate trials. Consequently different depths of crop and

weed planting and methods of herbicide application were investigated in

order to elucidate the reasons for these variations. 



MATERIALS AND METHODS

EPTC, metflurazone, ORGA 3045 and metribuzin were included in

experiment 1 and MBR 4400 plus MBR 8251 in experiment 2. The herbicides,

as formulated: by the manufacturer, were applied in 400 1/ha (35.6 gal/ac)

to a sandy loam topsoil (detailed in table 1) from a field at Begbroke.

Table 1. Soil conditions

a

Organic matter 228% John Innes Base Fertiliser 5.0 g/kg

Clay content 15.22% DDT 5% dust 0.5 g/kg

pH eZ Fritted Trace Elements 0.25 g/kg
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Soil for the incorporated treatments was sprayed in tins (49s02 521555

x 7.5 cm) with a laboratory sprayer incorporating a Teejet fan nozzle

(8002E) operating at a pressure of 30 p.s.i. and moving at a constant speed

30 cm above the smoothed soil surface. The soil was subsequently completely

mixed and placed in black polythene pots, 12 cm deep and 12.5 cm in diameter.

The soil used for 2 cm incorporation was sprayed at four times the dose

stated so that the amount of herbicide incorporated in the 2 cm layer was

identical to the corresponding 8 cm layer. Surface applications were made

to the smoothed untreated soil surface following planting.

Crop species were planted at either 1 or 4 cm and dormant tubers of

C. rotundus at either 2 or 8 cm. All treatments were replicated three times.

Spraying and planting of experiment 1 took place on 22 October 1971 and on

2 February 1972 for experiment 2. Pots were subsequently watered individually

from overhead and further nutrients were supplied during watering as required.

Table 2. Species data

Days after Stage of

Expt. planting growth

No. to at

assessment assessment

SS

Cotton 265 5 4 41-5 leaves

30 53-64 leaves

22 4-5 leaves

De 4-5 leaves

Not included

43 2-3 trifoliate leaves

Cyperus WRO Clone 1 L 83 12-15 shoots

rotundus (ex Rhodesia) 64 20-23 shoots
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No. seeds/

Species Cultivar tubers

per pot

Maize Inra 200

Soyabean Merit
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Plants were grown at a mean temperature of a0 (range 17-30°C for

experiment 1 and 11-34°C for experiment 2). Normally the temperature did

not drop below 18°C but this did occur occasionally for 1-2 hours, during

experiment 2 due to electricity cuts. Supplementary fluorescent lighting

was provided for both experiments producing a 12 hour photoperiod. This

was reduced to 10 hours in experiment 2 from 1-10 February and ceased from

10-29 February. It was fully resumed on 1 March although some loss of

plant vigour had occurred meantime. 
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At assessment survivors were counted and plants were scored on a 0-7

scale as previously described (Dean and Parker, 1971). Stages of growth

(see table 2) and foliage fresh weights were recorded. Crop root systems

were assessed for herbicide damage and special attention was subsequently

paid to the foliage regrowth and rhizome system of C. rotundus.

Foliar fresh weights were found to be closely correlated with the

degree of root or rhizome system injury, and hence were used as an

index of herbicidal activity. Results were calculated as a percentage of

the untreated plants, growing at the same depth, thus allowing for any

differences due to depth of planting. In the following discussion on

selectivities, crops have been regarded as tolerant where foliage fresh

weight was at least 85% of control and C. rotundus as susceptible where

reduced by 70% or more.

 



Common name EPTC Trade name Eptam

Chemical name S-ethyl N,N-dipropyl (thiocarbamate)

Source Stauffer Chemical Company

Agricultural Research Centre

P O Box 760
Mountain View

California, USA

Formulation used 72% w/v a.i. emulsifiable concentrate

Doses 0.28, 1.14 and 4.55 kg a.i.fha
(OS15<- 1302 "ands 04abeaeig/ac)

RESULTS

Pre-emergence surface application of EPTC at 1.14 kg/ha controlled
shallow (2 cm)-planted C. rotundus tubers but this result is unlikely to

be repeated under field conditions due to volatilisation and consequent
loss of activity. Incorporation of the same dose produced adequate control
of the weed planted at either 2 or 8 cm and no shoots emerged at higher
doses. Deeper incorporation improved control at lower rates. The depth of
herbicide incorporation appears to have little significant effect on weed
control at higher doses but is a critical factor at lower rates of

application.

Variations in the depth of maize planting caused no large differences

in crop response to EPTC. Deep (8 cm) incorporation before shallow (1 cm)

planting resulted in greater tolerance.

The best practical result was 1.14 kg/ha of EPTC incorporated to 2 cm
following maize planting at 4 cm. A number of other treatments also showed
good selective control of C. rotundus (1.14 kg/ha of EPTC incorporated to
8 cm with maize planted at 1 cm; 4.55 kg/ha surface applied when the crop
was planted at 1 or 4 cm) under glasshouse conditions but these would be
impractical under field conditions.

CONCLUSIONS

These results confirm that the use of EPTC in maize may involve a

certain degree of risk to the crop. Kasasian and Seeyave (1968) dos
however, that the danger can be reduced by incorporation 3-7 days befo

maize planting. It is also evident that deep incorporation is not nec

to control tubers from greater depths, particularly at higher doses. l

Herbicide Research Unit, University of West Indies (1965) reported better

control of C. rotundus following 3 in. incorporation as opposed to 6 in.

incorporation. Our results would also agree with those of Waldrep and

Thomas (1964) who reported that deeper incorporation of EPTC increased
maize injury.

A scheme of shallow incorporation following deep crop sowing is

probably the safest method for controlling C. rotundus in maize providing

that the incorporation is uniform. It may be, however, that local soil and

climatic conditions could alter these responses. One further possibility

for improving the levels of selectivity in maize is the use of antidotes

or protectants as seed dressings or tank mixes (Chang et al., 1973). 
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METFLURAZONE

Common name metflurazone Trade name -

Chemical name 4-chloro-5-(dimethylamino)-2-(3 -trifluoromethylpheny1)

pyridazin-3(2H)-one

Source Sandoz Ltd

3090 Agro Research

CH-4002 Basle

Switzerland

Formulation used 80% w/w aei. wettable powder (SAN 6706)

Doses 0.28, 1.14 and 4.55 kg a.i./ha
(0.15, 1.02 and 4.04 1b a.i./ac)

RESULTS

. C. rotundus was controlled by most applications of metflurazone at

1.14 kg/ha, although incorporation, particularly to 8 cm, increased the

susceptibility of this weed. Following incorporation to 2 cm, 0.28 kg/ha

almost controlled shallow (2 cm)-planted tubers. Much less activity was

apparent against the deep (8 cm)-planted tubers in this treatment and little

or no effects were evident from other treatments at this dose. Characteristic

partial or total foliage chlorosis was observed, although affected tissue

remained turgid for a considerable time before dying, as was reported by

Richardson and Dean (1972). Germination capability was unaffected but

development of the rhizome and tuber systems was stopped at higher doses

where tubers became internally discoloured.

Deeper incorporation increased cotton susceptibility but deep (4 cm)

planting improved crop resistance. Cotton was only tolerant at this depth

following surface application of 1.14 kg/ha. The selectivity achieved in

this treatment was only marginal and some symptoms were apparent. 4.55 kg/ha

was severely damaging in all treatments.

CONCLUSIONS

Under our conditions the levels of selectivity in cotton with

metflurazone, and the more active but related SAN 9789, appear very

marginal. This agrees with the work of Keeley et al. (1972). Eder and

Lavalleye (1970) have also reported increased metflurazone activity from

deeper incorporation, or following irrigation or heavy rains, with

perennial grass and sedge control at 4-8 kg/ha and crop tolerance from

2-8 kg/ha. Dose, methods of application and crop planting depth could

all be factors determining levels of selectivity while soil type and

climate could also alter the response. From our results surface applica-

tion or shallow incorporation following deep planting would appear to be

best and at rates of about 1.0 kg/ha, where annual weeds would be controlled,

suppression of C. rotundus and crop tolerance could be expected. 
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ORGA 3045

Common name tetrapion (proposed) Trade name Frenock

Chemical name sodium-2,2,3,3-tetrafluoropropionate

Source N.V. Orgachemia

Boxtel

Netherlands

Formulation used 93% w/v aeie aqueous concentrate

Doses 0.263..1.14 and24.55 ke asi</ha
(0.15, 1.02 and 4.04 1b a.i./ac)

RESULTS

The activity of ORGA 3045, following the different methods of application,

appeared a little inconsistent. At 1.14 kg/ha surface application gave

best results and almost provided an acceptable degree of control (shallow-

planted (2 cm) tubers were controlled but deep=planted (8 cm) ones were

not). 4.55 kg/ha controlled all plants but the most complete control was

achieved with deep (8 cm) incorporation.

Cotton was generally more tolerant with increased depth of incorpora-

tion and shallow (1 cm) planting proved to be marginally safer. The best
selectivity was achieved with 4.55 kg/ha deeply (8 cm)-incorporated before
planting cotton 1 cm deep. Two other treatments showed marginal selectivities;

(4.55 kg/ha incorporated to 2 cm before shallow (1 cm) crop planting and
1.14 kg/ha applied to the surface following crop planting at 1 or 4 cm).

CONCLUSIONS

ORGA 3045 is a highly mobile compound (Aelbers et al. 1969, Taylor

and Holden, in press) and the overhead watering throughout the experiment

undoubtedly assisted the herbicide in reaching the deep (8 cm)-planted
tubers. Rainfall in the field can not always be relied upon and particu-

larly where furrow-irrigation is uSed this movement is unlikely to occur.

Hence deep incorporation would be beneficial under these circumstances.

It would also seem likely that selectivity could be achieved using a dose

of approximately 2 kg/ha applied to the soil surface. This may well be

the best treatment under certain field conditions as depth of crop plant-

ing appears to have little effect on response from this treatment and the

greater depth of sowing (4 cm) would be more practical.

 



YPERUS ROTUNDUS

4.55 KG/HA

8 CM INCORPORATION
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METRIBUZIN

Common name metribuzin Trade name Sencor, Sencorex

Chemical name 4-amino-6-t-butyl-3-methylthio-1,2,4-triazin-5-one

Source Bayer Agrochemicals Ltd

Eastern Way

Bury St Edmunds

Suffolk

Formulation used 70% w/w aei. wettable powder (Bayer 94337)

Doses 0.28, 1.14 and 4.55 kg a.i./ha

(0.15, 1.02 and 4.04 1b a.i./ac)

RESULTS

C. rotundus was adequately controlled by all applications of 1.14 kg/ha

of metribuzin. Surface application showed the best control at this dose

and also caused severe reductions at 0.28 kg/ha. This suggests a high

mobility in the soil and would agree with the leaching results of

Richardson (personal communication). Incorporation tended to reduce

susceptibility.

Maize was severely damaged by all treatments and although 0.28 kg/ha

incorporated to 8 cm before planting at 1 cm was least damaging, results

were inconsistent and no selectivities achieved. [This compares with a

recent pre-emergence selectivity test (Richardson and Dean, 1973) where

maize was tolerant at 0.30 kg/ha and C. rotundus recovered following

planting at 1.8 cm and incorporation of 1.20 kg/ha throughout the soil.]

CONCLUSIONS

Undoubtedly the conditions of this experiment were ideal for metribuzin

movement in the soil following surface application and climatic and soil

conditions in the field could not be expected to repeat this, consequently

altering the response.

Although further testing might elucidate the reasons for the variations

between these and other experimental results, it is unlikely that any safe

degree of selectivity in maize could be achieved. This is borne out by

manufacturer's literature received in 1972 suggesting a reduced dose of

metribuzin (0.5 kg product/ha) plus 1.5 kg/ha atrazine for use in this

Crope 
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MBR 4400

Common name - Trade name -

Chemical name ethyl-N-(2,4-dichlorophenyl)-N-(trifluoromethanesulfony1)

carbamate

Source 3M Company

Central Research Laboratories

P O Box 3221

3M Center

Saint Paul

Minnesota 55101, USA

Formulation used 72% w/v asi. emulsifiable concentrate

Doses 4.14, 2.28 and 4.55 kg a-i./ha

(1.02, 2.03 and 4.04 1b a.i./ac)

RESULTS

MBR 4400 gave excellent control of C. rotundus at 4.55 kg/ha regard-

less of application method or depth of tuber. When incorporated, 2.28

kg/ha also controlled tubers at both depths, although deeper incorporation

was more effective. Incorporation of 1.14 kg/ha to 2 cm controlled shallow

(2 cm) tubers only. Surface application was less active than incorporation

at all rates. At higher doses, following shallow incorporation or surface

application, shoot abortion of deep (8 cm)-planted tubers occurred. Sound

basal bulbs were found but were not active while tubers were occasionally

producing new vigorous shoots. In some cases there were up to 6 sprouts

per tuber. Shoots did not emerge in certain treatments. Tubers replanted

in untreated soil from the 4.55 kg/ha treatments showed no development if

originally planted at 2 cm while tubers originally at 8 cm regrew with the

exception of those from deep (8 cm) incorporation. This suggests that

herbicide concentration in the immediate vicinity of the tuber is an

important factor in the degree of control and the mobility of MBR 4400

was not high.

Variations in cotton response were attributed to erratic germination.

Tolerance was increased with shallow planting and good selectivity was

achieved with 2.28 and 4.55 kg/ha incorporated to 8 cm before planting at

4 cm. Selectivity was only found at the lower dose following deep (4 cm)

planting. Surface application of 4.55 kg/ha following shallow (1 cm)

planting was also marginally selective.

Maize also benefited from a combination of shallow (1 em) planting

and deep (8 cm) incorporation although erratic germination produced some

anomalous results. The selectivities achieved at 2.28 and 4.55 kg/ha in

this treatment were lost following planting at h cm. Deeper planting also

tended to cause more injury in other treatments where no selectivities were

found. As planting in the field at 1 cm is unrealistic, there appears to

be little chance of useful selectivity with MBR 4400 in maize.

Soyabean also benefited from shallow (1 cm) planting and showed less

damage than maize from the surface application and shallow (2 cm) incor-

poration. Deeper incorporation proved more damaging, however. Although

variations occurred due to erratic germination, selectivities were found 
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at 2.28 kg/ha with incorporation before planting at 1 cm. As with maize,

planting at this depth would be unrealistic under field conditions and the

levels of selectivity obtained do not suggest any advantage over established

vernolate treatments.

CONCLUSIONS

These results show the good activity of MBR 4400 against C. rotundus

although it is apparent that the best control was only achieved when the

tuber was in the treated soil. A limited degree of mobility in the soil

was apparent and it may be that incorporation to 4-6 cm may be equally as

effective as deeper treatment although manufacturer's information from

1969 reports better control on lighter soils, as used in this trial.
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8 CM INCORPORATION
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Common name - Trade name Destun

Chemical name (2-methyl-4-phenylsul fonyl)-trifluoromethanes
ulfono

phenyl-acetamide

Source 2M Company

Central Research Laboratories

P 0 Box 322)

4M Center

Saint Paul

Minnesota 55101, USA

Formulation used 50% w/w a.i. wettable powder

Doses 1.14, 2.28 and 4.55 kg Asis/ha

(1.02, 2.03 and 4.04 1b G<i»fac)

RESULTS

MBR 8251 was considerably more active against C.rotundus than the

related MBR 4400, particularly when applied to the soil surface. This

suggests a greater mobility of MBR 8251 which is in accord with its

increased solubility. C. rotundus was well controlled by all application

of 2.28 kg/ha and both incorporations also controlled shallow (2 cm) tubers

at 1.14 kg/ha. Deeper incorporation marginally improved overall control

and in certain treatments there was no shoot emergence. Symptoms following

deep (8 cm) planting and shallow applications of high doses were similar

to MBR 4400. Development of new shoots suggested that the herbicide

concentration was not sufficient to kill the tuber. Regrowth of treated

tubers in untreated soil also produced similar results to MBR 4400.

Cotton sensitivity to MBR 8251 was greater than to MBR L400 and

selectivities were not markedly superior. Again results varied due to

erratic germination but selectivities were found at 2.28 kg/ha with 2 ca

incorporation following deep (4 cm) planting and with surface application

after planting at 1 cm. The former treatment would obviously be more

practical in the field situation. Marginal selectivity was also achieved

at 1.14 kg/ha against shallow (2 cm)-planted tubers following incorporation

at both crop planting depths. Overall deep planting caused more injury.

Maize was particularly sensitive to MBR 8251 but the pattern of

results was similar to MBR 4400. Although marginal selectivity was found

with 1.14 kg/ha incorporated to 8 cm at both planting depths, this is

unlikely to be of any practical s gnificance. The response of maize in

this trial may well be due to soi

literature from 1971 and 1972.

1 type according to manufacturer's

Results with soyabean and MBR 8251 were somewhat variable and compari-

son with those from MBR 4400 does not produce any definite pattern. Selec-

tivity was found at 2.28 kg/ha with all applications and shallow (1 cm)

planting,and also at this dose with 8 cm incorporation before deep (4 cm)

planting. However, minor symptoms were evident on the crop in all these

treatments. Marginal selectivity was also found at 1.14 kg/ha incorporated

before planting at 1 cm and with deep incorporation before planting at 4 om. 
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ce

Levels of selectivity, although not outstanding, were better than with

MBR 4400 and further investigation in this crop may be worthwhile.

CONCLUSIONS

Although deeper incorporation tended to improve weed control the

conditions of this experiment were ideal for movement of shallow applied

MBR 8251 in the soil and it should be noted that soil and climatic factors

in the field could greatly alter this response. Our results are in general

agreement with the manufacturer's literature, from 1972, although we found

no marked decrease in crop tolerance following incorporation as they have

suggested. Indeed under our conditions deeper incorporation proved very

similar to other means of application.
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