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Herbicide Trials in the Snail Habitats
of the Egypt 49 Project *
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& G. 0. UNRAU5

The molluscan hosts ofSchistosoma haematobium, Schistosoma mansoni and Fasciola
spp. have beenfound toflourish in association with certain submersed, floating and emergent
weeds in the irrigation system of the Egypt 49 project area. The efficacy of acrolein in
killing Potamogeton crispus, an important submersed weed, has beenpreviously established.
The present paper deals with field trials of different herbicides, alone or combined, against
the otherpredominant types offloating and emergent weeds-Eichhornia crassipes, Panicum
repens, Typha ungustata and Scirpus inclinatus. The trials showed that some of the
herbicides are effective and have economic advantages over the manual removal of weeds,
besides eliminating the health hazard involved in manual removal. Laboratory tests showed
that the herbicides also have ovicidal properties. Aquatic-weed control by the use ofappro-
priate herbicides as an adjunct to molluscicides is therefore advocated.

Aquatic weeds in the snail habitats in the area of
the Egypt 49 project 6 are broadly classified as
floating, submersed or emergent.

Floating weeds are adapted for life above the sur-
face of the water. Their roots are not fixed in the
mud, and they move with the water current. Some
have enlarged air-filled petioles acting as floats (e.g.,
Eichhornia crassipes). Floating weeds vary in size
from a few millimetres (e.g., Lemna gibba) to more
than a foot (e.g., E. crassipes).
Submersed weeds grow below the water surface.

Some are anchored by fine roots in the mud (e.g.,
Potamogeton crispus), and others are without roots
(e.g., Ceratophyllum demersum). Their stems and
leaves contain large air spaces.
Emergent weeds are strongly rooted in the soil and

rise above the water surface. Most of them grow on
the banks of canals, drains and marshy areas (e.g.,
Panicum repens, Scirpus inclinatus, Typha ungustata
and Phragmites communis).

* This investigation was supported in part by a United
States Public Health Service Research Grant (NIH AI-03717)
to the World Health Organization.

1 Agricultural Engineer and Malacologist, Egypt 49
project.
'WHO Senior Adviser, Egypt 49 project.
WHO Malacologist, Egypt 49 project.
'WHO Public Health Engineer, Egypt 49 project.
'WHO Consultant, Egypt 49 project.
' See article on p. 249 of this issue.

Table 1 lists the typical habitats, periods of maxi-
mum growth, and modes of dispersal of the aquatic
weeds against which the herbicides were tested in the
field trials.

RELATIONSHIP BETWEEN WEEDS AND SNAILS

A study undertaken to establish the relationship of
Bulinus truncatus, Biomphalaria alexandrina and
Lymnaea calliaudi to the different types of weed in
the irrigation system in the area of the Egypt 49 pro-
ject has indicated that Potamogeton crispus is the
vegetation most preferred by all three species;
Eichhornia crassipes is the second choice, but in
general only Biomphalaria alexandrina showed this
direct relationship (in other words, in places where
this is present, the chance of finding B. alexandrina is
greater than that of finding B. truncatus or L. cal-
liaudi). The combination most preferred by all spe-
cies of snail is Potamogeton crispus and Eichhornia
crassipes. The third choice is Panicum repens. All
three species of snail have also been found associated
with Typha ungustata, Phragmites communis and
Scirpus inclinatus, particularly in marshy areas and
in drains (Dazo & Dawood, data to be published).

Attention was directed to the control of the
three predominant weeds in irrigation canals, drains
or swampy habitats, namely Potamogeton crispus,
Eichhornia crassipes and Panicum repens, which were
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TABLE 1
PREVALENT AQUATIC WEEDS IN THE EGYPT 49 PROJECT AREA AGAINST WHICH THE

HERBICIDES WERE TESTED

Botanical Common Common [ J Main growthEnglish Arabic Type Life cycle Habitd Mode of dispersal and floweringname name name period a

Eichhornia Water Ward el Floating Perennial Drains and some- Vegetative buds June-Sept.
crassipes hyacinth Neel times canals

Potamogeton Curled Hilles Submersed Annual Canals, drains and Seeds, rhizomes, April-May
crispus pond weed ponds turions (winter bud)

and broken pieces
of stem

Panicum Couch Madded or Emergent Perennial Canals and drains Seeds and creep- April-Aug.
repens grass Nesila ing rhizomes

Scirpus Bulrush Khabb Emergent Perennial Marshes, and banks Seeds and All year
inclinatus of canals and drains rhizomes round

Typha Cattail Burdi Emergent Perennial Marshes, margin of Wind-borne seeds June-July
ungustata lakes, drains, and and creeping root-

banks of main and stock
branch canals

Phragmites Common Hagneh Emergent Perennial Marshes, margin of Seeds and creeping Oct.-Dec.
communis reed blakes, drains, and rhizomesbanks of main and oe

branch canals

a Simpson (1932).

the three major types of weed encountered. The
effectiveness of acrolein in a concentration of 20 ppm
for 5 hours against Potamogeton crispus has been pre-
viously established (Unrau et al. (1965)).1 The present
report deals mostly with the herbicidal control of the
latter two types of aquatic weed and its economic
feasibility compared with the manual removal of
weeds currently practised.

HERBICIDES

The chemicals tested were as follows:
Against Eichhornia crassipes

2,4-D amine
Weedazol TL
Gramoxone
Reglone

Against Typha, Scirpus and Phragmites
Dowpon
Dowpon with diesel oil
2,4-D amine with diesel oil

I See article on p. 249 of this issue.

Against Panicum repens
Gramevin
Gramevin with diesel oil
ACP
Mixture of Dowpon and Weedazol
Mixture of Dowpon and Weedazol with diesel oil
Weedazol TL
Gramoxone
The properties of these chemicals are given briefly

below.

2,4-D amine

This hormone-type selective weed killer is a liquid
form of 2,4-D, which is 2,4-dichlorophenoxyacetic
acid. It is relatively non-volatile and therefore safer
than ester compounds to use near other susceptible
broad-leaved plants, such as cotton, grapes, beans
and tomatoes. It mixes readily with water. It is non-
inflammable and non-irritating to the skin. All
available evidence shows that it is harmless to
humans and livestock in the concentrations needed
for aquatic-weed control. It is produced by a num-
ber of chemical manufacturers.
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Reglone (Diquat)
Reglone contains 200 g/l of 1,1'-ethylene-2,2'-

dipridylinum dibromide as active ingredient. It pene-
trates the green parts of plants and kills them by
upsetting their normal metabolic process. A relative-
ly non-toxic product, its use as an aquatic herbicide
is not attended by hazard to human or animal life in
the concentrations necessary for aquatic-weed con-
trol. It is a product of Imperial Chemical Industries
Ltd, United Kingdom.

Weedazol and Weedazol TL
Weedazol contains 50% of 3-amino-1,2,4-triazole

as active ingredient, and Weedazol TL contains
21.1 % of the same active ingredient. The former is
in powder form, whereas the latter is a liquid formu-
lation, but both mix readily with water. They have a
slow systemic action on plants, turning them white.
They are manufactured by Amchem Products Inc.,
USA.

Gramoxone (Paraquat)
The active ingredient of Gramoxone is closely

related to that of Reglone. It is a non-volatile, active
herbicide that is translocated within the plant. With
regard to toxicity, the same remarks apply as for
Reglone. It is a product of Imperial Chemical Indus-
tries Ltd, United Kingdom.

Dowpon
Dowpon is the trade name for Dalapon, which is

the sodium salt of 2,2-dichloropropionic acid. It is
white powder highly soluble in water. It is a systemic
grass killer that is absorbed by the foliage and trans-
located to the roots. No special precautions are
necessary when handling it, but prolonged contact
can cause irritation of the skin. It is not toxic to
human beings or livestock in the concentrations used.
It is a product of the Dow Chemical Co., USA.

Gramevin
Gramevin is chemically the same as Dowpon, but

is manufactured by the Shell Chemical Company,
USA.

ACP
The chemical name of this compound is sodium

trichloroacetate. It is a granular inert material
soluble in water. It is irritating to the eyes and skin
and may cause burns on contact. It is dangerous for
animals to graze in an area immediately sprayed with
ACP. The chemical is corrosive to metals. It is a
product of Amchem Products Inc., USA.

Most of the chemicals were available to us in
limited quantities, because they were free samples
provided through the courtesy of the manufacturers,
and the field trials were therefore more limited in
scope than we should have liked. The rates of appli-
cation were kept as near as possible to those generally
recommended by the manufacturers, but some modi-
fications were made to suit the needs of the situation
at any time. Diesel oil was added on an experimental
basis to increase the effectiveness and to lower the
cost. Combinations of different herbicides were
utilized to increase phytotoxicity through possible
synergetic action. All chemicals sprayed were diluted
by the addition of 120 gal 1 of water per feddan 2 (108
litres/ 1000 m2) taken from the streams or swamp
treated, except in the case of Weedazol TL when 200
gal of water per feddan (180 litres/1000 m2) were used
as recommended by the manufacturer. Care was
taken to apply the chemical as uniformly as possible
over the vegetation treated.

EQUIPMENT

Two wheel-mounted power sprayers were used in
the field trials. The first was a Hudson " Matador "
with a tank of 15 gal (57 litres) capacity. The pump
was driven by a 1-hp air-cooled internal-combustion
engine and delivered 4 gal of herbicide per minute at
a pressure of 250 lbf/in2 (15 litres/min at 17.6 kgf/
cm2). The unit was operated by one sprayman and
two helpers. Three different spray-guns were used
with this machine:

(a) a locally made gun 3ft long with twin nozzles,
each having a single orifice of 1 mm diameter. The
gun produced a very fine spray with crossed streams
of 60 cm width at a distance of 2.6 m and was used
for spraying Eichhornia crassipes.

(b) a Hudson gun 1 ft lonig with a single orifice of
1 mm diameter. It produced a fine spray 20 cm wide
at a distance of 3 m or a still finer spray 40 cm wide
at a distance of 1.5 m. It was used for spraying
Panicum repens.

(c) a John Bean gun, model 780, which, from a
1-mm orifice, produced a fine spray 10 cm wide at 7.5
m or 60 cm wide at 4.5 m. It was used to spray
Eichhornia crassipes, Typha, Scirpus and Phragmnites.
The second machine was a John Bean sprayer with

a tank of 50 gal (190 litres) capacity. The pump was

1 Throughout this paper, the gallon refers to the United
States gallon = 3.785 litres.

21 feddan = 4200.83 m2 = 1.04 acre.
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driven by a 2 2-hp air-cooled internal-combustion
engine and delivered 5 gal of herbicide per minute at
a pressure of 400 lbf/in2 (19 litres/min at 28.1 kgf/
cm2). The unit required one sprayman and four
helpers. Only one spray-gun was used with it-the
John Bean, model 780, described above.

METHOD

The trials were conducted in the Abis division of
the Egypt 49 project area in five different habitats,
selected for growth of appropriate weeds and ease of
access. Clear, windless, sunny mornings were chosen
for the application of the herbicides in order to
prevent spray drifts from contaminating adjacent
control plots and farm land. Care was exercised in
spraying to obtain good and uniform coverage of the
weeds. Relevant meteorological data were noted on
the day of application and on following days, and
these data are recorded under each of the trials des-
cribed below. Unless otherwise stated, there was no
rain on the day of application, nor immediately
before and after spraying. In all cases, untreated
control plots were left along the canals at appro-
priate intervals. Observations were made period-
ically and are recorded in Annex Tables 1 to 13.

FIRST SERIES OF TRIALS

2,4-D amine, Weedazol TL, Gramoxone and Reglone
against Eichhornia crassipes
The site cbosen for the first set of trials was Qala

drain 2, which is a main drain, 2.5 km long, that
collects water from a number of collector drains. Its
transverse section is trapezoidal with sides sloping at
450. The width is 2 m at the bottom and Sm at the
surface. The maximum depth of water is 1 m. The
drain was completely covered with a thick growth of
E. crassipes 40-50 cm tall in the upper reaches and
15-20 cm tall in the lower reaches, where the plants
were progressively younger.
A selected section of the drain was divided into 12

experimental plots, each 52 m long, with intervening
plots 10-15 m long serving as controls. The chemi-
cals were applied, in three different concentrations,
on 26 June 1962, and periodic observations were
continued until 8 September. The end of the canal
that contained young plants received treatment with
Reglone. The average temperature on the date of
application was 27°C, and the relative humidity was
80%. The day was sunny, and there had been no
rainfall for weeks before the application; nor was

there any during the 47-day period of observation
(Annex Tables 1-5).
The lowest effective strength of 2,4-D amine was

found to be 4 lb/feddan (0.43 kg/1000 m2), which
gave a 100% clearance of the fully grown weeds in
53 days (Annex Table 1).
Weedazol TL and Gramoxone were found to be

comparatively ineffective (Annex I ables 2 and 3).
A 100% clearance of the young plants treated with

Reglone was obtained in 20 days at a concentration
of 8 pints/feddan (0.89 litres/1000 m2), and in 34 and
48 days respectively at 6 and 4 pints/feddan (0.67 and
0.45 litres/1000 m2) (Annex Table 4).
The plants in the control sections, apart from the

normal seasonal changes, did not show any patholo-
gical effects in the course of any of the above trials.
During August 1962, an experiment with Reglone

at a concentration of 6 pints/feddan was repeated on
full-grown plants of E. crassipes in El Ramel drain,
which branches from the Mahmudiya canal. This
drain has a total length of 900 m; it is 3 m wide at the
bottom and 4-5 m wide at the surface, and the water
depth is 70 cm. It contained a good growth of
mature plants of E. crassipes about 50 cm in height.
The experimental area was 720 m2 and the control
area 90 M2.
The day chosen for the application was sunny,

with an average temperature of 28°C and a relative
humidity of 81 %. Observations were continued for
6 weeks. The experiment showed that, while Reg-
lone, at the concentration used, proved effective
against young plants, its effect on larger plants was
relatively poor (Annex Table 5).
The conclusion reached from the first trials was

that, while 2,4-D amine at 4 lb/feddan (0.43
kg/1000 m2) appeared to be the most effective
herbicide against E. crassipes, Reglone at 4 pints/
feddan would be the herbicide of choice for applica-
tion to young growths of E. crassipes, especially in
field channels and laterals between the fields of
cotton, grapes, beans, tomatoes and other broad-
leaved crops, which would be affected by drift and
vapour from 2,4-D amine. This is especially true in
the hotter months of the year.

SECOND SERIES OF TRIALS

Gramevin, with and without diesel oil, against Panicum
repens; Dowpon, with and without diesel oil, and
2,4-D amine with diesel oil against Typha and
Scirpus
The second set of trials took place in August and

September 1962 in Khurshid collector drain against
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Panicum repens and in a swampy area against Scirpus
inclinatus, Typha ungustata and some Phragmites
communis.
The Khurshid drain has a total length of 1.54 km

and a width of 1 m at the beginning, widening to 3 m
towards the end, with a corresponding depth range
of 50-85 cm. The drain had a flourishing growth of
Panicum repens.
The swamp is formed by seepages from two main

canals the Malaha and the drinking-water canal-
between which it extends for 1 km with a width of
12-19 m and a depth of 30-60 cm. The swamp had a
luxuriant growth of Scirpus and Typha and a few
Phragmites plants.
Gramevin was sprayed on plots of Panicum repens

of 210 m2 area at concentrations of 20, 30 and 40
lb/feddan (2.1, 3.2 and 4.2 kg/1000 m2) and in mix-
tures of 20, 25 and 30 lb with 5 gal of diesel oil per
feddan (2.1, 2.7 and 3.2 kg with 4.5 litres per 1000
mi2). Plots 5 m long were left untreated to act as
controls. The average temperature was 27°C-28°C,
and the relative humidity was 80%-84%. Sunny,
rainless days were recorded immediately before and
after spraying.
With Gramevin alone, a maximum effect of 50%

dryness of leaves only was obtained in 39 days. The
effect persisted for the 85-day period of observation
without further change (Annex Table 6).
With Gramevin at the rate of 30 lb plus 5 gal of

diesel oil per feddan, a maximum effect of 70% dry-
ness of leaves was obtained after 18 days. No
increase in dryness was observed during 84 days of
observation (Annex Table 7).
Dowpon was sprayed on plots of Typha and Scir-

pus 1050 m2 in area in the swampy region at rates of
20, 25, 30 and 35 lb/feddan (2.1, 2.7, 3.2 and 3.7
kg/10(0 m2) and in mixtures of 15 and 20 lb with 5
gal of diesel oil per feddan (1.6 and 2.1 kg with 4.5
litres per 1000 m2). The average temperature was
280C and the relative humidity 80%. The days im-
mediately before, during and immediately after the
application were sunny and rainless.
A maximum effect of 95 % dryness of leaves after

34 days was obtained in the plots sprayed with Dow-
pon alone at the rate of 30 lb/feddan. The dryness
continued until the end of the 134-day observation
period, when three-quarters of the dried weeds fell
down (Annex Table 8).
The same degree of dryness was obtained in 62

days with 20 lb/feddan of Dowpon in 5 gal of diesel
oil, and the plants started to fall down after that
period. The observations were continued until the

128th day, and no recovery was noted (Annex Table
9).

2,4-D amine at the rates of 3 and 4 lb in 5 gal of
diesel oil per feddan (0.32 and 0.42 kg in 4.5 litres
per 1000 m2) was sprayed on 1050 m2 plots of Typha
and Scirpus in the swampy area, on the same day as
the treatment with Dowpon. A maximum of 80%
dryness of Typha and 50% dryness of Scirpus in 62
days was obtained. However, some new growth was
noticed sprouting from the roots of some of the
Typha plants, and observation was continued up to
128 days with no increase in the percentage of kill
(Annex Table 9).

Representative control plots did not show evi-
dence of any of the phytotoxic effects recorded in
the treated plots.

It is concluded that Gramevin, whether alone or in
the mixture with which we experimented, is not
sufficiently effective against Panicum repens. Dow-
pon at the rate of 20 lb in 5 gal of diesel oil per feddan
(2.1 kg in 4.5 litres per 1000 m2) is very effective
against Typha and Scirpus but is assumed to be no
more effective than Gramevin against Panicum repens
(the two chemicals being identical). 2,4-D amine at
4 lb/feddan is less effective against Typha and
Scirpus than against Eichhornia crassipes.

THIRD SERIES OF TRIALS

ACP; mixtures of Dowpon and Weedazol, with and
without diesel oil; Weedazol TL; and Gramoxone
against Panicum repens
Because of the failure to secure effective control of

Panicum repens with any of the mixtures used in the
second series of trials described above, a third series
of experiments was conducted against this weed in a
distributary channel during December 1962. This
distributary from the Malaha canal has a length of
1.4 km, an average water depth of 80 cm and a sur-
face width of 3 m. Its banks had a good growth of
Panicum repens. The distributary was sectioned off
to obtain plots 105 m2 in area for treatment, with
intervening plots to serve as controls.
ACP was applied at the rates of 20, 40 and 60

lb/feddan (2.1, 4.2 and 6.3 kg/1000 m2). A maximum
effect of 40% dryness of leaf tips was noted in 23
days, using the highest concentration. However,
new growth started to appear after 47 days (Annex
Table 10).

Mixtures containing 20 lb of Dowpon with 12 and
16 lb of Weedazol were tried. A kill of 85% and
90 %, respectively, was obtained after 47 days, when

9
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all the dried plants began to fall down (Annex Table
1 1).
The above Dowpon-Weedazol mixtures were tried

with the addition of 5 gal of diesel oil. The maximum
effect was obtained with the mixture containing 20 lb
of Dowpon, 12 lb of Weedazol and 5 gal of diesel oil
per feddan (2.1 kg of Dowpon, 1.3 kg of Weedazol
and 4.5 litres of diesel oil per 1000 m2), which caused
95% of the leaves and stems of the weed to fall after
37 days and complete destruction by 61 days (Annex
Table 11).
Weedazol TL, applied at the rates of 1.9 and 2.9

litres/1000 m2, produced a yellowish-white dis-
coloration of the leaves of Panicum repens in 36
days. No further effect was noted during the remain-
der of the 60-day period of observation (Annex
Table 12).
The average temperature on the day of application

of the above chemicals was 20°C and the relative
humidity 64%. It was a clear day with no rainfall,
but there was intermittent rain amounting to 3 cm
from the second to the fourth day after the applica-
tion.
Gramoxone was sprayed at four concentrations-

12, 16, 20 and 24 pints/feddan (1.3, 1.7, 2.2 and 2.6
litres/l000 m2). Even the lowest dose of the chemical
gave 90% dryness of leaves in 4 days. However,
regrowth of the terminal leaves began after 8 days,
and the growth returned to its original state within
60 days (Annex Table 13).
The average temperature on the day of application

of the Gramoxone was 15sC and the relative humi-
dity 69%. There was 1 cm of rain about 6 hours
after the application and 1.1 cm of rain between the
2nd and 5th days. The control plots did not show
any of the phytotoxic effects recorded in the treated
plots.

It is concluded that the most effective mixture
against Panicum repens is the mixture of Dowpon,
Weedazol and diesel oil described above.

EFFECT OF HERBICIDES ON EGGS AND YOUNG SNAILS

Since there was a possibility that the herbicides
tested might affect the eggs and young of Bulinus and
Biomphalaria, laboratory tests were conducted in
May 1963. One-week-old eggs and two-week-old
snails of both species were used. The concentrations
of the herbicides and the lengths of time for which
the eggs wvere exposed to them are given in Table 2.
In each case the eggs were dipped into the herbicide
solution for a few seconds and then set aside in a

Petri dish for 40 or 50 minutes, after which they were
washed and placed in bottles of canal water for a
period of observation. They were not subjected to
longer periods in the Petri dishes because of the
danger of dehydration. The eggs were observed for
about a month after their exposure to the herbicides
-well beyond the maximum time required for nor-
mal hatching. Two groups of eggs from each species
were set aside as controls. The results obtained are
summarized in Table 2. Under the conditions of
these experiments, all the chemicals were at least
slightly ovicidal. Reglone was the most active, with
a 0.4% solution killing all but a few eggs of Bulinus
truncatus.
There was no significant effect on the young snails,

at the concentrations and exposures used.

COMPARATIVE COSTS OF MANUAL AND CHEMICAL
REMOVAL OF WEEDS

Although there are well-known disadvantages in
the manual removal of weeds, such as exposure of the
labourers to bilharziasis, the rapid regrowth of the
weeds from roots, suckers and seeds left behind, and
the dispersal of seeds by animals, birds and the wind
from banks where the weeds are usually deposited,
it is nevertheless important to make a cost compari-
son between this method and herbicidal control.
Weed removal is an important annual feature of the
activities of irrigation departments. There is a
general winter clearance in the Egypt 49 project area
during the closure of the canals (4 January to
4 February) and a summer clearance that is carried
out sporadically throughout the rest of the year.
Manual removal is paid for per kilometre on the

basis of the bottom width of the watercourse. The
rates are higher for drains than for canals (Table 3).
The cost of chemical removal is based on the amount
of chemical applied per unit area, which varies
according to the type of weed attacked. Of the
chemicals and mixtures that were given field trials,
only those that gave the best results have been com-
pared (Table 4).

In order to make the two costs comparable, it is
necessary to convert the cost of manual removal per
kilometre for different bottom widths into the cost
per 1000 m2 of surface. This conversion depends on
the slope of the banks and the depth of the water in
the watercourses, both of which are variable quan-
tities. We adopted an average figure for the slope
and assumed a maximum depth of water. The results
are given in Table 5, which shows how the cost of
manual removal diminishes with increase in width.
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EFFECT OF HERBICIDES ON
TABLE 2

THE EGGS OF BULINUS AND BIOMPHALARIA

Bulinus truncatus Biomphalaria alexandrina
Concentration expressed Contact

Herbicide in quantities sufficient period No. No. Mortality No. No. Mortality
for 1000 m2 (min) of eggs of eggs rate of eggs of eggs rate

exposed killed (%) exposed killed (%)
i~ ~ ~

Dowpon 2.7 kg/1C8 litres of water

Dowpon 2.1 kg
Weedazol 1.3 kg
diesel oil 4.5 litres

2,4-D amine 0.43 kg/108 litres of water

Reglone 0.45 litres/1C8 litres of water

Control Eggs exposed to air

40

50

40

50

40

50

40

50

40

50

157

160

154

124

131

144

108

130

113

102

71

134

98

100

110

144

104

130

23

21

45.22

83.75

63.64

80.65

83.97

100

96.33

100

20.35

20.59

220

222

220

238

235

263

152

192

164

248

183

188

167

227

210

205

152

192

14

11

83.18

84.86

75.91

95.38

89.36

77.95

100

100

8.50

4.44

The cost of chemical control is, of course, indepen-
dent of the width of the stream and varies only for
the different types of weed. The cost per 1000 m2,
including the cost of labour for the application of the
chemicals, is given in Table 6.
The figure shows the costs of manual and chemical

removal per 1000 M2 and for the various types of

TABLE 3

RATES OF PAYMENT FOR MANUAL REMOVAL
OF AQUATIC WEEDS IN THE EGYPT

49 PROJECT AREA, 1961-62

Type of watercourse Cost for first removalType ofwatercourse(piastre/km) a

Canal of up to 3 m bottom width 300

Canal of over 3 m bottom width 800

Drain of up to 3 m bottom width 850

Drain of over 3 m bottom width 2 500

a 100 piastres = I Egyptian pound.

weed, plotted against the width of the watercourse.
For manual removal, two curves were obtained for
drains and two for canals, corresponding to the two
price ranges. Since the costs of chemical control are
constant in relation to width, they appear as hori-
zontal lines.

TABLE 4
COST OF HERBICIDES, 1961-62

365.75/ton 833.92/ton

547.96/ton 1247.40/ton

1.51 /litre 3.42/litre

0.638/lb 1.45/lb

No prices available a

a For the purpose of calculation, the cost of Dowpon was
taken as equal to that of Gramevin, since they are chemically
similar.
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TABLE 5
COST OF MANUAL REMOVAL OF WEEDS PER KILOMETRE AND PER 1000 mg

Watercourse section Cost per km of stream Cost per 1000 m2length of surface

Bottom Water-
width Depth surface Drains Canals Drains Canals
(m) ] (m) width (piastres) (piastres) (piastres) (piastres)

1 0.8 3.0 850 300 283 100

2 1.0 4.5 850 300 189 67

3 1.2 6.0 850 300 142 50

4 1.4 7.5 2 500 800 333 107

5 1.6 9.0 2 500 800 278 89

6 1.8 10.5 2 500 800 238 76

7 2.0 12.0 2 500 800 208 67

8 2.2 13.5 2 500 800 185 59

From the figure it can be seen that:
(1) Chemical control is cheaper than manual

control for drains when one chemical only is required.
(2) Control of Eichhornia crassipes by 2,4-D

amine is cheaper than the manual method in both
drains and canals.

(3) Typha, Scirpus and Phragmites prevail mostly
in drains, and their control by herbicides is therefore
cheaper.

(4) The mixture of Dowpon, Weedazol and
diesel oil effective against Panicum repens is more

expensive than the manual method for canals and
drains, except for drains 4 m wide.

(5) The use of Reglone against young plants of
Eichhornia crassipes is more expensive than manual
clearance for certain canal widths.

This comparative study was made on the assump-

tion that weeds are completely removed by the
manual method, which in practice is not the case,

especially with Typha and Phragmites, because the
roots and parts of the stems are usually left behind
and grow again rapidly.

Two other methods of aquatic-weed control are

burning and mechanical removal. The former has a
limited application to bank weeds and does not affect
submersed or floating weeds. It is dangerous when

TABLE 6
COST OF CHEMICAL REMOVAL OF WEEDS

Weed Chemical Quantity required | cost pr10urWeed Chemical ~~~~~per 1000 m2 including labour
(piastres)

E. crassipes 2,4-D amine 0.43 kg 40

E. crassipes Reglone 0.45 litres 72

Typha, Scirpus and Dowpon 2.1 kg 120
Phragmites diesel oil 4.5 litres

P. repens Dowpon 2.1 kg

Weedazol 1.3 kg 300

diesel oil 4.5 litres
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COMPARATIVE COSTS OF MANUAL AND CHEMICAL CONTROL OF AQUATIC WEEDS

;urface

who 50180
Width of watercourse (metres)

used in or near fields of wheat and cotton. The main
object of the mechanical method is the removal of
silt, irrespective of the presence or absence of weeds.
Because the removal of weeds by this method is only
partial, it is difficult to assess the comparative cost of
its operation. It is certain, however, that the expenses
incurred in this type of work are very high. For
example, to clear a drain about 10 km long requires
at least 50 working days. For these reasons, no

attempt was made to compare the burning and the
mechanical methods of aquatic-weed control with
the manual and chemical ones.

DISCUSSION

The use of herbicides for the control of weeds is
recommended as an adjunct to mollusciciding opera-
tions for the control of the snail hosts of bilharziasis
and fascioliasis. Various chemicals and their com-
binations were tried against prevalent weeds in their
habitats. The conclusions reached are that 2,4-D
amine applied at the rate of 4 lb/feddan (0.43 kg/1000
m2) is very effective against adult growths of Eich-

hornia crassipes in larger canals and drains. Reglone
at 4 pints/feddan (0.45 litres/1000 m2) is very effective
against young growths of Eichhornia crassipes and
could be used with advantage in laterals and field
channels between broad-leaved crops, which might
otherwise be adversely affected by 2,4-D drifts and
vapour. Dowpon at the rate of 20 lb in 5 gal of
diesel oil per feddan (2.1 kg in 4.5 litres per 1000 m2)
has been found effective against such bank weeds as

Typha ungustata, Phragmites communis and Scirpus
inclinatus, while the same chemical applied at the rate
of 20 lb with 12 lb of Weedazol in 5 gal of diesel oil
per feddan (2.1 kg of Dowpon and 1.3 kg of Weed-
azol in 4.5 litres of diesel oil per 1000 m2) is very
effective against Panicum repens. Comparative costs
of these chemicals and of manual removal have been
determined, and there is a clear indication that the
herbicidal control of weeds is relatively cheaper and
eliminates the annual exposure of labourers to the
risk of bilharziasis infection.
The importance of the elimination of weeds in

snail-control programmes was recognized by early
workers in the field in Egypt (Azim, 1949). The

1-

I
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development of an integrated interdepartmental
programme for the control of bilharziasis is an
attractive concept that has been stressed in recent
years in various parts of the world (WHO African
Conference on Bilharziasis, 1957). An important
case in point is the Philippine pilot bilharziasis-
control project, which demonstrated that improved
agricultural practices and proper land use could off-
set expenditure on the control of Schistosomajaponi-
cum to a considerable extent (Pesigan et al., 1958).
Increased rice and fish production became collateral
benefits of bilharziasis control, which is accepted as
an essential element of community-development
projects in endemic areas. We believe that such
opportunities for widening the scope of initially
single-purpose programmes should be actively
sought, and the temptation to deal with community
public health probleins in isolation should be resisted.

Weed control and mollusciciding will also consid-
erably reduce fascioliasis among cattle and sheep in
the project area, providing additional economic
advantages. The most appropriate timing for the
application of herbicides in the field will need to be
determined so that it could be co-ordinated with the
annual rhythm of molluscicide application, and the
two programmes could be integrated with the annual
activities of the agricultural and irrigation depart-
ments.
The overriding consideration is the protection of

labourers exposed to the danger of infection during
the manual removal of weeds. Labour released
through the herbicidal control of weeds could with
advantage be diverted to industrial employment,
opportunities for which are multiplying in certain
sections of the project area as in other parts of
Egypt.

R1ESUME

Les essais decrits ci-dessus avaient pour but d'etudier
l'action de diff6rents herbicides (seuls ou en association)
sur la veg6tation qui, dans les canaux d'irrigation d'une
region d'Egypte, est l'habitat de mollusques vecteurs
de la bilharziose humaine et de la distomatose du
b6tail.
La 2,4-D amine, a la concentration de 0,43 kg/1000 m2,

detruit la vegetation flottante (Eichhornia crassipes)
des canaux et des fosses de derivation. Le Reglone
(0,45 1/1000 m2) est l'herbicide de choix contre les formes
jeunes de la meime espece dans les canaux secondaires,
et n'a aucune action nocive sur les cultures. Le Dowpon,

melange a l'huile de moteur diesel, est tres actif contre
la vegetation emerg6e, Typha ungustata, Phragmites
communis et Scirpus inclinatus. L'association de Dowpon,
d'huile de moteur diesel et de Weedazol est la formule
qui donne les meilleurs resultats contre Panicum repens.
En laboratoire, tous ces herbicides ont t6moigne d'une
certaine activite contre les ceufs de mollusques.
On a pu montrer que 1'emploi des herbicides est moins

couteux que le recours aux moyens manuels et reduit par
ailleurs les risques d'infection bilharzienne chez les
agriculteurs. I1 represente un appoint non n6gligeable a
la lutte menee par les molluscicides.
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HERBICIDE TRIALS IN SNAIL HABITATS

ANNEX TABLE 1

2,4-D AMINE AGAINST EICHHORNIA CRASSIPES 40-50 CM HIGH

0.43 kg/1000 m2

No clear effect.

Plants showed yellow and brown
discoloration and some plants
fallen down.

Yellow and brown discoloration and

most plants fallen down.

Small plants 100 % dry. Big plants
50 % dry. Some big plants fallen
down, yellow discoloration persists.
Water surface visible in some
spots.

60 % dryness. Most of the dry plants
washed towards control plot. About
one-third of water surface visible.

70 % clearance+25 % dry+5 % live
plants.

No change.

80%clearance+ 18%dry+ 2%1ive
plants.

90 % clearance + 10 % dry plants.

100 % clearance.

0.54 kg/1000 m2

No clear effect.

Plants showed yellow and brown
discoloration and some plants
fallen down.

Yellow and brown discoloration in-

creased and most plants fallen
down.

About two-fifths of water surface
visible.

70 % dryness. About half the water
surface visible.

0.65 kg/1000 m2

No clear effect.

Plants showed yellow and brown
discoloration and some plants
fallen down.

Yellow and brown discoloration
increased and most plants had
fallen down.

Dry plants washed towards con-
trol plot. About half of water sur-
face visible.

70 % dryness. About half water
surface visible.

90 % clearance+5 % dry+5 % live 95 % clearance + 3 % dry + 2 %
plants. live plants.

90 % clearance + 7 % dry + 3 % live No change.
plants.

95 % clearance + 5 % dry plants. 95 % clearance + 5 % dry plants.

100% clearance. 100 % clearance.
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ANNEX TABLE 2

WEEDAZOL TLa AGAINST EICHHORNIA CRASSIPES b 40-50 CM HIGH

Days after 0.054 kg/1000 m2 0.108 kg/100m0M 0.162 kg/1000 m2
spraying

I No clear effect. No clear effect. No clear effect.

4 Plants lighter in colour, some red- Plants lighter in colour, some red- Plants lighter in colour, some
dish-brown spots on leaf-blades. dish-brown spots on leaf-blades. reddish-brown spots on leaf-

blades.

9 The edges of some leaf-blades The edges of some leaf-blades The edges of some leaf-blades
turned yellow and the reddish- turned yellow and the reddish- turned yellow and the reddish-
brown spots increased. brown spots increased. brown spots increased.

14 Effect slightly increased. Effect slightly increased. Effect slightly increased.

20 No change. Effect more marked. Effect more marked.

34 About a quarter of the leaf-blades About two-thirds of leaf-blades About two-thirds of leaf-blades
burnt. burnt. burnt.

40 No change. About two-thirds of leaf-blades About two-thirds of leaf-blades
burnt. Few plants fallen down. burnt. Few plants fallen down.

44 No change. About three-quarters of leaf-blades About three quarters of leaf-
burnt. blades burnt.

48 About a third of the leaf-blades About 90 % of leaf-blades burnt. About 90 % of leaf-blades burnt.
burnt. Effect started to extend to the

bladders.

53 No change. No change. Water surface visible No change. Water surface visible
in very few spots. in very few spots.

60 No change. Effect started to extend to the blad- About 10 % dry plants (mostly
ders. About one-tenth visible water. young). About one-fifth of water

surface visible.

74 Burnt blades fallen down, but Burnt blades fallen down, but About two-fifths of water surface
sprayed plants started to show new sprayed plants started to show new visible. and 30 % dry plants. Live
growth. growth. plants started to show new

growth.

a The concentrations of Weedazol TL indicate the quantity of active ingredient.
b There were also a few young plants of Phragmites communis in each plot. They were affected by the herbicide and showed

white discoloration but stayed alive throughout the period of observation.
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ANNEX TABLE 3
GRAMOXONE AGAINST EICHHORNIA CRASSIPESa 20-40 CM HIGH

Dspraysafitgr 00.22 1itres/1000 m2 0.45 litres/1000 m2 0.67 litres/1000 m2

1 | Leaves turned brown. Leaves turned brown. Leaves turned brown.

4 Brown colour increased. Brown colour increased. Brown colour increased.

9 Leaves burnt. Leaves burnt. Burning considerably increased.
Some plants completely dry.

14 20 % leaves dry. 30 % leaves dry. Some plants com- 30 % clearance + 50 % leaves dry
pletely dry. Water surface visible in + 20 % green leaves.
some spots.

20 30 % leaves dry, some plants com- No change. 30 % clearance + 60 % leaves dry
pletely dry. +10 % alive.

34 15 % clearance + 65 % dry + 20 % 15 % clearance + 65 % dry + 20 % 80 % clearance + 15 % dry + 5 %
alive. alive. alive.

40 No change. No change. No change.

44 No change. No change. No change.

48 No change. No change. No change.

53 30 % clearance + 40 % dry + 30 % 30 % clearance + 40 % dry + 30 % No change.
alive. New growth appearing. alive. New growth appearing.

60 New growth appearing. New growth continued appearing. New growth started appearing.

71 No further effect. Many new plants No further effect. Many new plants No further effect. Many new
appeared. appeared. plants appeared.

a A few plants of Phragmites communis were also present. The leaves of these plants that were touched by Gramoxone turned
brown, but the stems and the rest of the leaves stayed alive.
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ANNEX TABLE 4

REGLONE AGAINST EICHHORNIA CRASSIPES 15-20 CM HIGH

Days after 0.45 litres/1000 m2 0.67 litres/1000 m2 0.89 litres/1000 m2sprayingI

1 Leaves turned brown. Leaves turned brown. Leaves turned brown.

4 Brown colour increased. Many Brown colour increased. Many Brown colour increased. Many
plants appeared dry. plants appeared dry. plants appeared dry.

9 50 % of plants dry. 70 % of plants dry. 100 % of plants dry.

14 80 % dry. Plants accumulated near 90 %0 dry. Plants accumulated near 80 % clearance+20 % dry. Plants
banks. Water surface visible in banks. Water surface visible in near banks.
middle of plot. middle of plot.

20 80 % clearance+20 % dry. Plants 85 % clearance+15 % dry. Plants 100 % clearance.
near banks. near banks.

34 99 % clearance+1 % dry plants. 100 % clearance.

40 No change.

44 No change.

48 100 % clearance.

ANNEX TABLE 5
REGLONE AGAINST EICHHORNIA CRASSIPES 40-50 CM HIGH

Days after 06
spraying 0.67 litres/1000 m2

1 Blades of leaves showed white discoloration. No effect on flowers.

3 White colour increased. Blades appeared dry. Some effect was noticed on stems of few large plants.

7 Small plants completely dry. 95 % of large plants had white blades and green bladders. Some flowers still
standing alive.

9 White colour decreasing.

17 Green colour increased to about 20 %, and plants started recovering.

30 New growth appeared, about 40 % leaves green. Sprayed plants still alive. Water surface still covered.

43 Farmers removed plants to the banks. Stems green and still alive.
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ANNEX TABLE 6
GRAMEVIN AGAINST PANICUM REPENS

Days after 2.1 kg/1000 m2 3.2 kg/1000 m2 4.2 kg/1000 m2
spraying

7 Dryness at tips of leaves. Dryness at tips of leaves. Dryness at tips of leaves.

11 Dryness increased, especially for Dryness increased, especially for Dryness increased, especially for
Panicum on slopes. Panicum on slopes. Panicum on slopes.

19 20 % leaves dry. 40 % leaves dry. 30 % leaves dry.

39 30 % leaves dry. 50 % leaves dry. 50 % leaves dry.

55 No change. No change. No change.

85 No increase in kill. No increase in kill. No increase in kill.

ANNEX TABLE 7
GRAMEVIN PLUS DIESEL OIL AGAINST PANICUM REPENS

Days after 2.1 kg Gramevin in 4.5 litres 2.7 kg Gramevin in 4.5 litres 3.2 kg Gramevin in 4.5 litres
spraying diesel oil per 1000 m2 diesel oil per 1000 m2 diesel oil per 1000 m2

6 20 % leaves dry, especially of plants 30 % leaves dry, especially of plants 40 % leaves dry, especially of
on slopes. on slopes. plants on slopes.

10 No change. 40 % leaves dry, mostly of plants on 50 % leaves dry, mostly of plants
slopes. on slopes and leaves above water

surface.

18 30 % leaves dry above water surface 50 % leaves dry above water surface 70 % leaves dry above water sur-
and of plants on slopes. and of plants on slopes. face and of plants on slopes.

38 40 % leaves dry above water surface No change. No change.
and of plants on slopes.

54 No change. No change. No change.

84 No Increase in dryness. Stems still No increase in dryness. Stems still No increase in dryness. Stems
alive. alive. still alive.
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ANNEX TABLE 8
DOWPON AGAINST TYPHA AND SCIRPUSa

Days [
after 2.1 kg/1000 m2 2.7 kg/1000 m2 3.2 kg/1000 m2 3.7 kg/1000 m2

spraying

I Typha showed very slight Tips of Typha leaves turned Tips of Typha leaves turned Tips of Typha turned
effect. Leaves became brown. Scirpus stems brown. Leaves showing brown and leaves show-
slightly darker. showed some effect. dark-green colour. Scir- ing dark-green colour.

pus showed some effect. Scirpus showed some
effect.

2 10 % Typha leaves tips 30 % of Typha leaves turned 50 % of Typha leaves turned 80% of Typha leaves
turned brown. Scirpus brown. 30 % of Scirpus brown. 50 % of Scirpus turned brown. 80 % of
stems turned yellow. turned yellow. turned yellow. Scirpus turned yellow.

3 30 % effect on Typha. 50 % effect on Typha. 75 % effect on Typha. 90 % effect on Typha;
50 % effect on Scirpus. 60 % effect on Scirpus. 80 % effect on Scirpus. brownish-white.

90 % effect on Scirpus;
yellowish-white.

5 50 % effect on Typha. 70 % effect on Typha. 80 % of Typha leaves turned 95 % Typha dry.
50 % effect on Scirpus. 80 % effect on Scirpus. brownish-white. 90 % of 95 % Scirpus dry.

Scirpus turned yellowish
white.

12 60 % effect on Typha. 80 % effect on Typha. 90 % Typha dry. No change.
60 % effect on Scirpus. 80 % effect on Scirpus. 90 % Scirpus dry.

26 80 % Typha dry. 80 % Typha dry. No change. No change.
80 % Scirpus dry. 80 % Scirpus dry.

34 No change. No change. 95 % of Typha dry. Some dry plants fallen.
95 % of Scirpus dry.

54 85 % Typha dry. 90 % Typha dry. Some dry plants started No change.
85 % Scirpus dry. Some 90 % Scirpus dry. Some falling.
dry plants started falling. dry plants started falling.

75 No change. No change. No change. No change.

134 60% of dry plants fallen. 70% of dry plants fallen. 75% of dry plants fallen. 80% of dry plants fallen.

a There were also a few plants of Phragmites communis in every plot. All of them were affected by Dowpon and showed dryness
followed by falling down.
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ANNEX TABLE 9
DOWPON + DIESEL OIL, AND 2,4-D AMINE + DIESEL OIL AGAINST TYPHA AND SCIRPUS

Days 11 6 kg Dowpon + 4.5 litres 2.1 kg Dowpon + 4.5 litresT 0.32 kg 2,4-D amine 0.42 kg 2,4-D amine
after diesel oil per 1000 m | diesel oil per 1000 m2 + 4.5 litres diesel oil + 4.5 litres diesel oil

spraying i________________________i per 1000 m2 per 1000 m2

4 30 % Typha affected. 50 % Typha affected. 20 % Typha affected. 35 % Typha affected.
50 % Scirpus affected. 50 % Scirpus affected. 10 % Scirpus affected. 35 % Scirpus affected.

18 70 % Typha dry. 90 % Typha dry. 40 % Typha dry. 60 % Typha dry.
70 % Scirpus dry. 90 % Scirpus dry. 20 % Scirpus dry. 40 % Scirpus dry.

26 80 % Typha dry. No change. 50 % Typha dry. 80 % Typha dry.
80 % Scirpus dry. 30 % Scirpus dry. 40 % Scirpus dry.

46 80 % Typha dry. 90 % Typha dry. 60 % Typha dry. 80 % Typha dry.
80 % Scirpus dry. Some 90 % Scirpus dry. Some 40 % Scirpus dry. Some 50 % Scirpus dry. Some
plants fallen. plants fallen. plants fallen. plants fallen.

62 85 % Typha dry. 95 % Typha dry. 60 % Typha dry. 80 % Typha dry.
85 % Scirpus dry. More 95 % Scirpus dry. More 40 % Scirpus dry. New 50 % Scirpus dry. New
plants fallen. plants fallen. growth started from the growth started from the

sprayed Typha. sprayed Typha.

128 70 % dry plants fallen. 90 % dry plants fallen. No increase in kill. New No increase in kill. New
growth increased. growth increased.

ANNEX TABLE 10
ACP AGAINST PANICUM REPENS

Days after 2.1 kg/1000 m2 4.2 kg/1000 m2 6.3 kg/1000 m2
ra in

2 No effect. T No effect. No effect.

3 Leaves showed very slight yellow Leaves showed very slight yellow Leaves showed very slight yellow
colour. colour. colour.

5 Yellow colour Increased. 20 % of Yellow colour increased. 20 % of Yellow colour increased. 20 % of
plants dry at leaf tips. plants dry at leaf tips. plants dry at leaf tips.

9 No change. No change. 25 % of plants dry at leaf tips.

13 20 % dry tips of leaves. All leaves 20 % of plants dry at leaf tips. All 30 % of plants dry at leaf tips. All
showed slight yellow colour. leaves showed slight yellow colour. leaves showed slight yellow co-

lour.

23 No change. 30 % of plants dry at leaf tips. 40 % of plants dry at leaf tips.

29 No change. No change. No change.

37 30 % of plants dry at leaf tips. 40 % of plants dry at leaf tips. 40 % of plants dry at leaf tips.

47 New growth appeared. 20 % of New growth appeared. 30 % of New growth appeared. 30 % of
plants dry at leaf tips. plants dry at leaf tips. plants dry at leaf tips.

61 No change. No change. No change.
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ANNEX TABLE 11

MIXTURES OF DOWPON, WEEDAZOL AND DIESEL OIL AGAINST PANICUM REPENS

Days 21 kg Dowpon + 1.3 kg 2.1 kg Dowpon + 1.7 kg 1 2.1 kg Dowpon + 1.3 kg 2.1 kg Dowpon + 1.7 kg
spraying Weedazol per 1000 Weedazol per 1000 diesel oil per 1000 m2 diesel oil per 1000 m2

2 No effect. No effect. No effect. No effect.

3 Leaves of plants on slopes Leaves of plants on slopes Leaves of plants on slopes Leaves of plants on
showed slight yellow showed slight yellow showed slight yellow slopes showed slight
colour. colour. colour. yellow colour.

5 15 %o of plants dry at 15 %0 of plants dry at leaf 15 % of plants dry at leaf 20 % of plants dry at leaf
leaf tips. tips. tips. tips.

9 No change. No change. 20 % of plants dry at leaf No change.
tips.

13 20 % of plants dry at leaf 20 % of plants dry at leaf 20 % of plants dry at leaf 20 %0 of plants dry at leaf
tips. Leaves showed tips. Leaves showed tips. Leaves showed tips. Leaves showed
yellowish-white colora- yellowish-white colora- yellowish-white colora- yellowship-white colora-
tion. tion. tion. tion.

23 80 % of plants have dry 80 % of plants have dry 95 % of plants have dry 95 % of plants have dry
leaves. Stems starting leaves. Stems starting leaves. Stems starting leaves. Stems starting
to dry. to dry. to dry. to dry.

29 No change. No change. No change. No change.

37 85 % plants dry. 85 % plants dry. 95 % plants dry. 95 % plants dry.

47 85 %0 plants dry. Few 90 % plants dry. Few 95 % plants dry. 95 % plants dry.
buds appearing; very buds appearing; very Dry stems started falling. Dry stems started falling.
weak and of reddish- weak and of reddish-
white colour. Dry stems white colour. Dry stems
started falling. started falling.

61 Dried plants continued Dried plants continued Dried plants continued Dried plants continued
disappearing. disappearing. disappearing. disappearing.
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ANNEX TABLE 12. WEEDAZOL TL AGAINST PAWICUM REPENS

Days after 1.9 litres/1000 m2 2.9 litres/1000 m2
spraying

1 No effect. No effect.

8 No effect. No effect.

12 A few white spots started appearing on some leaves. A few white spots started appearing on some leaves.

22 Leaves turned yellowish-white; terminal leaves turned Leaves turned yellowish-white, terminal leaves turned
white. white.

28 Yellowish-white colour increased. Yellowish-white colour increased.

36 50 % yellowish-white colour. 60 % yellowish-white colour.

46 50 % yellowish-white colour; some effect on tips of 60 % yellowish-white colour; some effect on tips of
stems. stems.

Stems still alive and healthy, except for a few brown
spots on the terminal parts.

Stems still alive and healthy, except for some brown
spots on the terminal parts.

ANNEX TABLE 13. GRAMOXONE AGAINST PANICUM REPENS

1.3 litres/1000 m2

Leaves turned dark green.

Leaves showed slight
yellowish colour.

90% of plants had white
and dry leaves.

Stems still alive. Terminal
green leaves started
appearing.

Terminal green leaves
appeared. 70 % of plants
had dry leaves.

50 % of plants had dry
leaves. New growth con-
tinued appearing.

40 % of plants had dry
leaves. New growth con-
tinued appearing.

80 % green leaves.

All plants green, except
for a few leaves of plants
on slopes.

1.7 litres/1000 m2

Leaves turned dark green.

Leaves showed slight
yellowish colour.

90 % of plants had white
and dry leaves.

Stems still alive. Terminal
green leaves started
appearing.

Terminal green leaves
appeared. About 70 % of
plant had dry leaves.

50 % of plants had dry
leaves. New growth con-
tinued appearing.

40 % of plants had dry
leaves. New growth con-
tinued appearing.

80 % green leaves.

All plants green, except
for a few leaves of plants
on slopes.

2.2 litres/1000 m2

Leaves turned dark green.

Leaves showed slight
yellowish colour.

90% of plants had white
and dry leaves.

Stems still alive. Terminal
green leaves started
appearing.

Terminal green leaves
appeared. 70 % of plants
had dry leaves.

70 % of plants had dry
leaves.

50 % of plants had dry
leaves. New growth con-
tinued appearing.

80 % green leaves.

All plants green, except
for a few leaves of plants
on slopes.

2.6 litres/1000 m2

Leaves turned dark green.

Leaves showed slight
yellowish colour.

90 % of plants had white
and dry leaves.

Stems still alive. Ter-
minal green leaves start-
ed appearing.

Terminal green leaves
appeared. 80 % of plants
had dry leaves.

70 % of plants had dry
leaves. Green leaves
coming out.

50 % of plants had dry
leaves. New growth con-
tinued appearing.

80 % green leaves.

All plants green, except
for a few leaves of plants
on slopes.

63 All plants green and All plants green and All plants green and All plants green and
healthy. healthy. healthy. healthy.
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