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EMD-IT 5914 is difunon, RU 12068 is 3-(2-tetrahydropyranyl)-5,6-trimethyleneuracil (Procida)



SPECIES

WHEAT

(esis)

BARLEY

(2)

OAT
C3.)

PER RYGR
Cag

ONION

( 8)

DWF BEAN

Co

FLD BEAN

(10 )

PEA

Cala: >)

W CLOVER

C225

KALE
C15)

SWEDE

Clq)

CARROT

C28)

LETTUCE

(20°)

0.075 KG/HA

XXXXXXXXXXXXXXXXXXXX+

XXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXKKXKXXKX

XXXXXXXXXXKKXXX

XXXXXXXXXXXXKXXKX

XXXXXXXXXXXXX

XXXXXXXXXXKXXXKXX

XXXXXXXXXXXXXXKXXX

XXXXXXXXXXXXXXKXXXKX

XXXXXKXXXXXKXXXXXXXXK

XXXXXXXXXXXKXXXXXKXXXK

XXKXXXXXXXXXXXKKXXXXX

XXXXXXXXXXXXXXXXXXXX+

XXXXXXXXXXXXXXKXK

XXXXX

XXXXXKXXXXXXXXX

XXXXKXXXXXXKXXXKXXXKXXKKX+

XXXXXXXKXXXXXXXXXXKK

0.30 KG/HA

XXXXXXXXXXXX

XXXXXX

x

x

XXX

XXXXXXXXXX

XXXXXXXXXXXXX

XXXXXXXXXXXXXX

XXXXXXXKXXXXXXXXXXKXX

XXXXXXXXXXXXXXKXKXXXXX+

XXXXXXXXXXXXXXKXXX

xXX

xXX

XXXXXXXXX

XXXXXXXXXK

XXXXXXXXX

XXXXXXX

XXXXXXXXXXXXXXXXXKXX

XXXXXXXXXXXXX

N
I
Z
N
&
T
a
Y
L
o
n

L
S
H
L

F
O
N
H
O
Y
A
W
A
~
F
a
d

 



SPECIES

SUG BEET

G221.2)

AVE FATU

( 26 )

ALO MYOS

UOT 1a)

POA ANN

(28%)

SIN ARV

Gigoe)

RAPH RAP

Cat)

GAL APAR

C38"

CHEN ALB
( 39 )

STEI MED

€ 40")

AG REPEN
C47)

ALLEVIN

( 19 )

CIRS ARV

(507)

0.075 KG/HA

XXXXXXXXXXKXXXXXXX

XXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXX+

XXXXXXXXXK

XXXXXXXXXXXXXXXXXXXK+

XXXXXXXXXXKXK

XXX

xXxXX

XXXXXXXXXXXXXKKX

XXXXXXXXXXKXXXXXXXKX

x

XXXXXXXKXXX

XXXXXXXXXXXXXKXXXXXXX

XXXXXXXXXXXXXXKXXXKXX

XXXXXXXXXXXXXXKXXKXXX

XXXXKXXXXXKXXXXXXKXXX

XXXXXXXXXXKXXXX

XXXXXKXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXKXXKXXXXKK

0.30 KG/HA

XXXXXXXXXKXXXXXXXXX

XXXXXXXXXXXXXXXXX

XXXXXXXXXXXXKXXXXX

XXXXXXXXX

XXXXXXXXXXKXXXXXXXXXX

XXXXXXXXXX

XXXXXXX

XXXXXXXXXX

XXXXXXXXXXXKXKXXXXKXX

XXXXXXXXXXXXXXXXXKXK

1.20 KG/HA

XXXXXXXXXXXXXKXXXX

XXXXXXX

&

RG,
a @
ac ZoNS 6ff
eetH

n
Hy

XXXXXXXXXXXXX

XXXXXX

XXXXXXXXXXXXXXXXX

XKXXXXXXKX

XXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXX 



be
n
134]
H

wy
oO
a

3A
3
*

Aa

M
E
T
R
I
B
U
Z
I
N

xXxxXX

XXXXXXXXXXXXXXXXXXXX

XXXXXXX

XXXXXXXXXXKXXXXXKXXX

x

xx

xXXXXXXXXXXX

XXXXXXXXXXXXXAXXXX

XXXXXXXXXXXXXXXXXXX

4+XXXXXXXXXXXXXXXXXXKXX

VH/D1Aoz°Tt

x

XXXXX

XXXXXXXXX

XXXXXXXXXXX

XXXXXXX

KXXXKXXXXXNXKXXXX

xXX

xX

XXXXXXXXXXXXX

XXXXXXKXXXKXKXKXXXXXKXXXX

XXXXXXXKXKXKXKXKXXXXXKXX

+XXXXXXXXXXXXXXXXKXAXXX

XXXXKXXXXXXXXKXXXXXXXX

XXXXXXKXKXKXXXXXXXXXXK

VH/O-%oe"oO

XXXKKXXXKXXXXKXXXKX

+XXXXXXXXXXXXAKXXAXKK

XXXXXXXXXKXKKXHX

XXXXXXXXXKXXXXX

XXXXXXKXAXAXKXKKXKKXXX

XXXXXXXXXXXXXXKXAXXAXX

XXXXXXXXHXXKXXXXXK

XXXXXKXXKXKXXXXXXXX

XXXXXXXXXXXXX

XXXXXXKXKXKXXXXXXXKXX

XXXXXXXXXXXXX

XXXKXXXXXXKXXXXAXAKXKXXX

XXXXXXXXXXXXXXAXKKXX

XXXXXXXXXXX

XMKXXXXXXXKXXXXXXAXXX

+XXXXXXXXXXKXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXX

+XXXXXXXXXXXXXAXXKXKXKXAXKX

XXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXKXX

XXXXXKXXXXXXXKXXXXXAXAXX

+XXXXKXKXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXAXXXXXX

4+XXXXXXXXXXXXXXXXXAXKX

YH/DA$20°0

(LL)

ONVSDId

(SL)
snuoHod

(bL)
GNInaTa

(ol)
WAWVSaS

(89)

AVNAW

(19)
aLar

(99)
NOLLOO

¢$9)
NVadVAOS

(69)
LANGNUD

(09)
AOLY

(6s)
WNHOYOS

(96.9
aZ1VW

(2)
AUVANOO

saloads

 



»PECIES

AMAR RET

( 78 )

CYP ESCt

( 85 )

CYP ROTU

( 86 )

0.075 KG/HA

xxx

XXXXXXXXXXXKXXX

XKXKXXXKXXXXXKXXX

XKKXKXKXXKKKXKXKXKXXAXKKXX
X

XXXXXXXXKXXXXXXXXX
XXX+

XXKXKKKXKXXXKXKKXKXX
KX

0.30 KG/HA

XXXKXXXKXXXXXXXXxX
xXXXXX+

KXXXXXXKXXXXXKKXXKX
X

XXXXXKXKXXXKKXXXA
XXXAK+

XXXKXXXXKXXKXXXXXXX
X

1.20 KG/HA

xxKXXXXXKXXXXAXAKX
AAK+

XXXXXXKXXXXXX

XXMKXKXXXXXXXXXXXX
XX

XXXXXXXXXXXXXX

J
]
_

2

F]
@
tr
Zz
QO
ti

-]
ts
wn
J

 



Code number:

mergence

ha in

in maize

Formulati

 



TABLE OF SELECTIVITIES (continued)

RATE CROPS: vigour reduced WEEDS: number or vigour

(kg/ha) by less than 15% reduced by more than 10%

O.0[2 species above + Sinapis arvensis

wheat

barley

perennial ryegrass

onion

dwarf bean

white clover

kale

carrot

rice

soyabean

cotton

kenaf

sesamum

Comments on results

General

The results obtained in the Initial Activity Test show that the type

and level of activity is similar to the other chlorotriazines, simazine

and atrazine. Broad—leaved species were susceptible to the foliar spray.

More activity occurred with the soil treatments however, and post—

emergence soil drenches were generally more effective than pre-emergence

treatments. In the latter, surface and incorporated treatments were

similar in the degree of effect, with the exception of Avena fatua where

incorporation of 0.14 kg/ha was more active.

In the pre-emergence selectivity test an outstanding tolerance was

found with maize, in common with atrazine and simazine. At lower doses,

although many crops exhibited good tolerance, weed control was also

reduced.

Symptoms

Symptoms were identical to those caused by atrazine and simazine.

Die-back followed a severe chlorosis which developed soon after plants

reached the cotyledon stage.

Temperate weeds and crops

Sinapis arvensis was the only weed controlled at 0.075 kg/ha. A

further five annual weeds were controlled at 0.30 kg/ha including two

grass species. At 1.20 kg/ha Galium aparine and the three perennial

species Cirsium arvense, Tussilago farfara and Convolvulus arvensis were

controlled.

The leguminous crops, field bean and pea tolerated 0.30 kg/ha while

dwarf bean and white clover only withstood 0.075 kg/ha. At the latter

rate, several other crops were tolerant, including the cereals wheat and

barley. 



The cruciferous weeds, Sinapis arvensis and Raphanus raphanistrum

were selectively controlled in pea and field bean as were Avena fatua and

Chenopodium album. Of more interest, however, is the control of Sinapis

arvensis in the botanically related kale. Although this difference in

sensitivity has been observed with some other triazines it is usually less

than was obtained in this experiment.

Tropical weeds and crops

Control of tropical weeds was limited to Echinochloa crus-galli at

1.20 kg/ha and Amaranthus retroflexus at 0.30 kg/ha. Some reduction of

Rottboellia exaltata was achieved at 1.20 kg/ha but higher rates would

be required for control. Only slight to moderate symptoms were visible

at 0.30 and 1.20 kg/ha on Oxalis latifolia at initial assessment but after

a further month symptoms at 0.30 kg/ha were severe and death occurred at

1.20 kg/ha. Bulbs retrieved were rotted. Only marginal effects were

observed on Cyperus spp.

Maize exhibited outstanding tolerance to cyprazine in this experi-

ment as it does with other related chlorotriazines. This was the only

crop to withstand 1.20 kg/ha. Sorghum and groundnut were only tolerant

up to 0.30 kg/ha. The remaining larger seeded species plus kenaf and

sesamum tolerated 0.075 kg/ha. Jute was the only crop species tested

which was susceptible at this rate.

Echinochloa crus—galli was selectively controlled in maize at 1.20

kg/ha as was Amaranthus retroflexus at 0.30 kg/ha in maize, sorghum and

groundnut.

Soil persistence

Using turnip as the sensitive test species (susceptibility similar

+o that of swede in the selectivity experiment ) applications of 0.075,

0.30 and 1.20 kg/ha showed no phytotoxicity at 5, 19 and 39 weeks

respectively. This period of persistence is the same as reported for

metribuzin and, as said earlier, is perhaps not so long as with atrazine

and simazine.

Possible uses and further testing

Although there is a very impressive weed control spectrum at doses

tolerated by maize, advantages over other triazines are not immediately

apparent. [A post-emergence test has shown that maize is again out—

standingly tolerant. Sorghum was also highly tolerant in this test and

only Amaranthus retroflexus was selectively controlled. | Although

selectivity was found in field bean with control of cruciferous weeds

and Avena fatua the margin of selectivity is about the same as that

already known for simazine in this crop.

Some difficulties were experienced in measuring small quantities of

this product because of the viscous nature of the sample received. 
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EMD-IT 5914

Code number: EMD-IT 5914 Trade name:

Chemical name: Confidential

source: Celamerck

6507 Ingelheim

P O Box 202

F R Germany

Information available and suggested uses:

Manufacturers data received in 1971 suggests good control of a range

of broad-leaved and grass weed species in irrigated cotton and rice.

Post-planting applications of granules are reported to be effective in

rice where moisture is adequate. In cotton pre-planting incorporation

is suggested.

Formulation used: 80% w/w aei. wettable powder (EMD 7061 H)

Spray volume: for selectivity experiment 352 ifha (34:3 gal/ac)

for initial activity test 398 1/ha (35.4 gal/ac)

RESULTS

TABLE OF SELECTIVITIES

RATE CROPS: vigour reduced WEEDS: number or vigour

(kg/ha ) by less than 15% reduced by more than 70%

4.00 cotton Avena fatua

Poa annua

Raphanus raphanistrum

Galium aparine

Chenopodium album

Agropyron repens

Allium vineale

Bleusine indica

Echinochloa crus—galli

Digitaria sanguinalis

+ species below

species above + Alopecurus myosuroides

field bean Stellaria media

lettuce Amaranthus retroflexus

rice + species below

groundnut

kenaf

sesamum

(Table continued overleaf) 
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TABLE OF SELECTIVITIES (continued)

RATE CROPS: vigour reduced WEEDS: number or vigour

(kg/ha ) by less than 15% reduced by more than 10%

0525 Species above + Sinapis arvensis

wheat

barley

oat

perennial ryegrass

onion

dwarf bean

pea

kale

radish

carrot

maize

sorghum

soyabean

Comments on results

General

In the Initial Activity Test, phytotoxicity was caused only by the

soil treatments. Pre-emergence applications were more effective than

post-emergence soil drenches and incorporation into the soil increased

activity compared with surface application. A leaching study has shown

that mobility in the soil is low.

In the pre-emergence test, selectivity was limited, with the excep-—

tion of cotton which showed outstanding tolerance. Most crops only

exhibited tolerance at low rates where very few weeds were controlled.

Symptoms

Germination of seeds was not affected but seediings developed severe

albinism soon after emergence. Although affected plant tissue was

apparently devoid of chlorophyll it still continued to grow until necrosis

developed. Certain species, e.g. kale and Agropyron repens, exhibited a

red pigmentation of the foliage. These symptoms were very Similar to those

caused by aminotriazole, pyrichlor and metflurazone.

Temperate weeds and crops

Sinapis arvensis was particularly susceptible and was the only weed

controlled at 0.25 kg/ha. Alopecurus myosuroides and Stellaria media

were also controlled, at 1.00 kg/ha. With 4.00 kg/ha, several broad—leaved

and grass weeds were controlled including Avena fatua, Galium aparine and

the perennials, Agropyron repens and Allium vineale.

Field bean and lettuce were the only temperate crops tolerant at

1.00 kg/ha. Perennial ryegrass was reduced in vigour by only 21% at this

dose and the plants eventually recovered. 



Selective control of Stellaria media and Alopecurus myosuroides was

achieved at 1.00 kg/ha in field bean and lettuce. At 0.25 kg/ha an inter-

esting selectivity within a botanical family occurred with the control of

Sinapis arvensis in kale and radish.

Tropical weeds and crops

Most susceptible of the tropical weeds was Amaranthus retroflexus

being controlled at 1.00 kg/ha. The small seeded annual grasses required

4.00 kg/ha for complete control but were severely affected at 1.00 kg/ha.

Rottboellia exaltata was more resistant but did show serious symptoms at

4.00 kg/ha. Cyperus spp. showed severe chlorosis at 4.00 kg/ha initially

and C. esculentus was eventually killed at this dose. C. rotundus was

more resistant, however, and had almost completely recovered eight weeks

after treatment. Oxalis latifolia exhibited no symptoms at 1.00 kg/ha

but was eventually completely killed at 4.00 kg/ha.

Cotton exhibited outstanding tolerance of EMD-IT 5914 up to 4.00

kg/ha. Plant vigour was only marginally reduced and no further symptoms

were apparent one month later. Groundnut showed marginal tolerance at

this rate and, although minor symptoms were visible after a further month,

new healthy regrowth was present. It showed definite tolerance at 1.00

kg/ha along with rice, kenaf and sesamum. There was some evidence of

sorghum recovery from 1.00 kg/ha one month after initial assessment.

Selective control of the small annual grass species, Amaranthus

retroflexus and Cyperus esculentus was achieved in cotton at 4.00 kg/ha.

Amaranthus retroflexus was also selectively controlled in groundnut, kenaf

and sesamum at 1.00 kg/ha.

Soil persistence

Using turnip as a sensitive test species (susceptibility similar to

that of swede in the selectivity experiment), applications of 0.25, 1.0

and 4.0 kg/ha were not detected at 5, 17 and 26 weeks respectively.

Possible uses and further testing

Selectivities on the whole were marginal with the exception of cotton.

Good control of the small annual weeds and C. esculentus were achieved and

it may be worth testing even higher deses +o determine the full tolerance

of cotton and hopefully to gain improved control of species severely

affected such as Rottboellia exaltata and C. rotundus. Persistence of

EMD-IT 5914 at higher rates of application was adequate but not excessively

long.

Further investigation in pots of control of cruciferous weeds in

brassica crops may also be worth while in view of the selectivities found. 
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Comments on results

General
Q

In the Initial Activity Test, the foliar spray resulted in contact

action on all species, but lethal effects occurred only with kale at the

highest rate. Much more activity was found with the soil treatments,

annual grasses being particularly susceptible and pre-emergence applica—

tions were generally more effective than post—emergence soil drenches.

Pre-emergence surface sprays tended to be more phytotoxic than when the

herbicide was incorporated into the soil, this difference being particularly

large with perennial ryegrass. The work of Kimura (1971) and Osawa (1971)

has shown that this is due to greater uptake by the mesocotyl than by the

roots. This should be borne in mind when evaluating the results of the

pre-—emergence selectivity test, in which the herbicide was fully incorpor—

ated into the soil. A leaching study has shown +hat the compound has a

low mobility.

The pre-emergence selectivity test confirmed the good control of

grass weeds. All proad-leaved weeds, especially perennials, and crops

were resistant at 6.00 kg/ha with the exception of lettuce. Tropical

cereal species tended to be more susceptible than temperate cereals, with

the exception of rice. Perennial ryegrass and Bleusine indica showed

particular susceptibility.

Symptoms

At higher doses, grasses sometimes failed to emerge from the coleop—

tile while at lower doses the main shoots were inhibited and there was

occasional trapping and consequent deformity of leaves. The foliage became

dark green in colour and surfaces were shiny due to lack of wax. On the

few occasions when broad-leaved species showed symptoms, this took the

form of stunting and inhibition of main buds and leaves, the latter

becoming darker green. These symptoms were reminiscent of those caused

by other thiolcarbamates Ce. tri-allate.

Temperate weeds and crops

All the annual grass weeds were controlled at 6.00 kg/ha, the smaller

seeded Poa.annua and Alopecurus myosuroides being severely reduced also

at 2.00 kg/ha. No control of broad—leaved species was achieved. Broad-—

leaved perennials were especially resistant while monocotyledonous

perennials were more susceptible although not controlled.

All temperate broad—leaved and cereal crops were tolerant to 6.00

kg/ha with two exceptions — lettuce and oat, which only tolerated 2.00

kg/ha. Perennial ryegrass exhibited no tolerance.

An interesting selectivity was the control of Avena fatua and

Alopecurus myosuroides in wheat and barley. In another pot experiment

Avena fatua was controlled in barley with pre-emergence applications of

9.00 kg/ha. Margins of selectivity, however, were much smaller than

those found using tri-allate in the same test. Selective control of

annual grass species was achieved in the majority of crops tested but

there was a distinct lack of activity on broad-leaved and perennial species.

Tropical weeds and crops

As in the temperate situation annual grass weeds were generally more

sensitive than broad—leaved species. Eleusine indica was the most 
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susceptible grass weed being severely reduced at 0.67 kg/ha and completely

controlled at 2.00 kg/ha. Echinochloa crus-galli and Digitaria sanguinalis

proved more resistant and Rottboellia exaltata showed only minor effects

even at 6.00 kg/ha. The broad-leaved Amaranthus retroflexus also showed

considerable resistance at this rate. Cyperus esculentus was controlled at

6.00 kg/ha and C. rotundus was severely affected. Both species exhibited

slight to moderate symptoms two months after initial assessment but were

showing evidence of recovery. Oxalis latifolia exhibited slight symptoms

at 6.00 kg/ha put was recovering after a further month. No perennial

species were affected at 2.00 kg/ha or lower.

Rice and the two large seeded legumes, soyabean and groundnut, all

exhibited tolerance at 6.00 kg/ha. The results in rice are well in

agreement with the reported activity of this compound. Maize showed

marginal tolerance at 6.00 kg/ha and was definitely tolerant at 2.00 kg/ha.

At this dose kenaf and sesamum also showed marginal tolerance.

The three annual grasses, Digitaria sanguinalis, Echinochloa crus—

galli and Eleusine indica and C. esculentus were selectively controlled

in rice, soyabean and groundnut at 6.00 kg/ha. Marginal selectivity was

achieved in maize at this rate and in sesamum and kenaf against E. indica

at 2.00 kg/ha.

Soil persistence

A relatively short persistence period was found. Using perennial

ryegrass as a sensitive test species, residues could not be detected six

weeks after treatment at 0.67 and 2.00 kg/ha. The higher rate of 6.00

kg/ha showed no phytotoxicity 19 weeks after application.

Possible uses and further testing

Good control of annual grass weeds can be expected in most temperate

broad—leaved crops and cereals, rice and tropical legumes. The control

of grass weeds in rice and cereals, especially Avena fatua and Alopecurus

myosuroides is potentially very interesting although levels of selectivity

are not so good as with the related tri-allate.

A disadvantage of the compound, however, in all situations is its

lack of activity against broad-leaved species. However, it has been

shown to be compatible with at least two other herbicides iee. Simetryne, and

chlornitrofen (Kimura, 1971, Noda and Ozawa, 1971) and the combination with

simetryne is reported to be synergistic against weed species as well as

broadening the spectrum of activity. Short persistence of the herbicide

in the soil could possibly be a disadvantage at the lower rates but would

seem adequate at 6.00 kg/ha without causing problems in following crops. 



«52 =
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