
cereal weeds

Weed control in cereal cropfields 
in Côte d'Ivoire

In the western forest 
region of Côte d'Ivoire, 
rainfed rice is widely 
cultivated for domestic- 
consumption. Farmers, 
who traditionally 
practice shifting 
slash-and-burn cultivation, 
are forced to abandon 
their fields, even before 
soil fertility declines, 
due to serious weed 
infestation.
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T
he forest region of Côte 
d 'Iv o ire ,  w ith  more than 
300 000 ha o f r ice fie lds, 

is the most important rice-growing 
area in the country (Figure 1). The 
shifting cultivation system is similar 
to that found in all tropical regions 
(GUTELM AN, 1989). The dense 
forest is cleared m anually . Plant 
debris is left to dry out, then burnt 
and the residues are piled up. All sub
sequent cultivation is done by women.

From January or February, rice is 
sown d ire c t ly  in seed holes on 
cleared un ti l led  land. The seeds 
germinate after the first rains, without 
any h ind rance  from  the l im ite d  
regrowth of woody plants. During 
the crop cycle (5-6 months), there is 
almost no weed growth and thus 
very little weeding is required.

The fields are often cropped subse
quently with rice or maize for 1 or
2 more years. Weed cover then 
becomes an important constraint, 
mainly due to the spread of "Siam 
weed" (C h rom o laena  odora ta), a 
bushy Asteraceae species that can 
grow to heights of 3 m or more.

Available dense forest is also beco
ming scarce, and farmers are cultiva
ting open woodland forest, or old 
clearings left fa llow  and on which 
weeds abound.

Most farmers also plant coffee and 
cacao. Revenue from these crops 
used to pay hired labour, which is 
sometimes required for clearing and 
then weeding the food cropfields. 
However, the yearly rise in labour 
costs and increasing weed control 
problem are forcing farmers to aban
don their cropfields, long before soil 
fertility declines.

Weed control has therefore become 
a priority objective for the Institut des 
savanes (IDESSA, Côte d 'Ivo ire ). 
From 1987 to 1991, a research pro
gramme was carried  ou t in the 
Gagnoa reg ion. The aim was to 
develop a chemical control strategy 
that would be cheaper than using 
hired labour, and compatible with 
manual shifting agriculture, invol
ving no tillage and direct-sowing in 
seed holes.

Forest

Savanna

Forest-savanna boundary

Figure 1. The forest region of Côte d'Ivoire.
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A Chromolaena odorata population 
after a herbicide application.

Photo P. Vernier

Efficacy 
of chemical control
On-farm tests were carried out in 
f ie lds  cropped w ith  ra in fed rice 
(cv IAC 165) and maize (cv Ferké 7928), 
which are the main cereal crops in 
the region. The trials focused mainly 
on 2,4-D, an inexpensive herbicide 
that has been widely and successful
ly adopted under similar conditions 
by farmers in Brazil (SECUY, 1982). 
Furthermore, this product is com 
monly used for the maintenance of 
oil-palm plantations in Côte d'Ivoire, 
and it can therefore be obta ined 
through the usual herbicide distribu
tion channels. The herbicide trials 
were carried  ou t in 3 m x 8 m 
experimental plots (Fischer blocks in 
triplicate).

Weed control in rainfed 

rice fields

From 1 989 to 1991, a series of 
on-farm  tria ls  was conducted  in 
rainfed rice fie lds in the Gagnoa 
region. Rice was cultivated in the 
second or third year after clearing 
(Table 1). The plots had been infes
ted with C. odorata during any prior 
fallows or between two successive 
crops.

Before sowing rice, Siam weeds were 
cut and burned by traditional tech
niques. The first trials tested the rela
tive efficacy of one or two treatments 
with 2,4-D, with the first carried out 
when C. odorata plants were at the 
3-4 leaf stage. At the same time, a 
more versatile product was tested 
(Table 2).

Treatment efficacy was assessed by 
visual estimation of weed coverage 
60 days after sowing the crop, or by 
the relative weights of paddy rice 
and green weeds.

In the control plot, overgrowth of 
C. odorata was always very harmful 
to the crop. In the first trial, these 
weeds covered nearly 90% of the 
area (Figure 2). C. o d o ra ta  was 
always the most invasive of all weeds 
present (e.g. the grass R ottboe ll ia  

cochinchinensis).

After 2,4-D treatment, weed cover 
was 40% lower than at the same date 
w ithout treatment. Combined treat
ments w ith  tr ic lopyr and propanii

reduced weed grow th  to the 
same extent, w ith  p ropan ii 
ac ting  more sp e c if ica lly  against 
R. cochinchinensis.

Two 2,4-D treatments were required 
to achieve the same weed control 
results as obtained on the untreated 
control w ith careful manual weed
ing, w ith  a weed cover of around 
5%.

The results of the second trial were 
similar to those of the first, but only 
C. odorata  was present (Figure 2). 
With a double 2,4-D treatment, che
mical weed control was as effective 
as rigorous manual weeding, with 
identical paddy rice yields. On the 
w eed-in fested con tro l p lo t, rice 
yields were twofold lower (1.54 t/ha 
compared to 2.97 t/ha).

The results of the two trials indicated 
that it could be interesting to test ear
lier dates for the first herbicide treat
ment. C. odorata  occurred in two 
forms: new young seedlings and 
regrowth derived from older stock. 
The herbicide treatments destroyed 
the young seedlings but only caused 
withering on regrowth, without des
troying the stock plant. However, 
regrowth from old stock plants could 
be eliminated through earlier treat
ments.

In the third trial, the first herbicide 
treatment was thus conducted when 
C. odorata plants were at the 2-3 leaf 
stage (instead of the 3-4 leaf stage as 
in the f irs t tw o  tr ia ls ;  Figure 3).
C. odorata was particularly harmful 
in the weed-infested control plot, 
with fourfold lower paddy rice yields 
(0.5 t as compared to 2.04 t for the 
untreated control). The results of the 
different 2,4-D treatments equaled 
those obta ined on the untreated 
control, with a few rice yield diffe
rences that were not significant on 
the basis of the level of accuracy of 
the trial.

It therefore does not seem worth 
doubling herbicide doses with this 
extent of weed cover. In practice, 
tw o  2 ,4 -D  treatm ents w o u ld  be 
recommended to obtain satisfactory 
weed con tro l: a first during post
emergence, when the C. odora ta

Table 1. History of the experimental plots.

Test 1 2 3

Date of test 1989 1989 1991

Previous crop rainfed rice rainfed rice rainfed rice

Year (n -  2) forest fa llow fa llow

Table 2. Herbicide products.

Active ingredient Commercial product Manufacturer Composition (g/l)

2,4-D Calliherbe Calliope 720

Tric lopyr + propanii Caril D ow  Elanco 72 + 360

Tric lopyr* Garlón 4 D ow  Elanco 480

Picloram + 2,4-D* Tordon 101 D ow  Elanco 60 + 240

*test 3 only.
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Spraying equipment

The treatments were carried out w ith  manual knapsack sprayers (15 I capacity), wh ich  are com m only used in villages for anti-m irid 
treatments of cacao crops, fitted w ith  low-vo lum e nozzles. These nozzles, w ith  a 3 m w ide swath w idth range (compared to 80 cm 

for a normal nozzle), use on ly 30-40 I /ha of water (instead of 150-200 I), and 1 ha can be treated w ith in  1-1.5 h (instead of 5-6 h). 
However, the most t im e is gained in w ater transport, i.e. o n ly  one tr ip  is required w ith  a knapsack sprayer to treat 0.5 ha, as 

compared to five or six previously.

Figure 2. Herbicide tests in rainfed rice cropfields in 1 989.

% weed cover 60 days after sowing rice

OO D2 G1

OO: weed-free/unweeded control.
PR: weed-free/manually-weeded control.
D1 : single treatment with 2,4-D at a dose 
of 720 g /ha  (1 I commercial product) 15 days 
after sowing rice (C. odorata 3-4 leaf stage). 
D2: two treatments with 2,4-D (720 g /h a /  
treatment), the first 15 days after sowing rice, 
the second 15 days after the first.
G1 : single treatment with a triclopyr + propanil 
blend (5 I commercial product), 15 days after 
sowing rice.

Figure 3. Herbicide test in rainfed rice cropfields in 1 991.

D l-p D2-p

OO: weed-free/unweeded control.
PR: weed-free/manually-weeded control.
D1 -p: two early treatments with 2,4-D (720 g /  
ha/treatment of active ingredient, i.e.
1 I commercial product) at dates d l and d2 
D1 -t: two late treatments with 2,4-D (720 g /h a /  
treatment) at dates d2 et d3.
D2-p: two early treatments with 2,4-D (1 440 g 
ha/treatment of active ingredient, i.e. 2 I 
commercial product) at dates d l et d2.
D2-t: 2 two early treatments with 2,4-D (1 440 g / 
ha/treatment of active ingredient, i.e. 2 I 
commercial product) at dates d2 et d3.
G: a single treatment with triclopyr (480 g /ha, 
i.e. 1 I commercial product) at date d2.
TD: a single treatment with a pichloram +
2,4-D combination (90 + 360 g /h a , i.e. 1.5 I 
commercial product) at date d2.

d l : 2 days after sowing rice (C. odorata 
2-3 leaf stage). 
d2: 11 days after sowing 
d3: 17 days after sowing

I rice. 
I rice.

OO : weed-free/unweeded control.
PR: weed-free/manually-weeded control.
D l -1 : single treatment with 2,4-D (720 g /  
ha active ingredient), 10 days after sowing.
D l -2: single treatment with 2,4-D (1 440 g /  
ha active ingredient), 10 days after sowing.
Dl -3: single treatment with 2,4-D (2 160 g /  
ha active ingredient), 10 days after sowing. 
D2-1 : two treatments with 2,4-D (720 g/ha),
10 and 20 days after sowing.
D2-2: two treatments with 2,4-D (1 440 g/ha), 
10 and 20 days after sowing.
D2-3: two treatments with 2,4-D (2 160 g/ha), 
10 and 20 days after sowing.

2

1

Figure 4. Herbicide test in maize cropfields in 1 991. Production expressed in t/ha maize 
grain at 14% moisture content (mean of results from two sites).

Dl -2 D l -3
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Pueraria dominates C. odorata after cutting back.
Photo M . Déat

seedlings are at the 3-4 leaf stage, 
and a second 8 days later, at 720-
1 440 g active ingredient/ha/treat
ment, depending on the weed density.

Weed control in maize 

cropfields
Competition with C. odorata is less 
of a problem with maize than with 
rice, but it is still a concern as maize 
yields can be cut by half (Figure 4).

Maize is sometimes cropped for 
domestic consumption, after rice. 
The weed problem is usually more 
serious in older plots. Maize is also 
intercropped with rice at around 20- 
30 seed holes/are. U nripe maize 
cobs are consumed by guards in 
charge of keeping grain-eating birds 
away from the rice at the end of the 
cropping cycle.

Considering these cropping practices 
and the e ff icacy  of 2 ,4-D  in rice 
fields, it was of interest to investigate 
the phytotoxic effects of this herbi
cide on maize.

All fields treated w ith 2,4-D were 
weeded manually throughout the 
cropping cycle to assess variations in 
maize yield linked with the direct 
phy to tox ic  effect of the product.
2,4-D showed no phytotoxic ity to 
m aize, even at h igh doses (2 x
2 160 g/ha). A wide range of herbici
de doses are thus possible, depen
ding on the extent of the weed cover. 
The recommendations for effective 
con tro l of C. o d o ra ta  g iven pre 
viously for rice also apply for maize.

Treatment versus 
weeding times
As the efficacy of chemical treat
ments was found to be equivalent to 
tha t o f manual w eed ing , it was 
necessary to com pare these tw o 
methods in terms o f labour-tim e 
savings. Weeding times were there
fore recorded in 1990 on 5-10 are 
f ie lds  cropped w ith  ra in fed rice 
(VERNIER & GBAKA, 1991). These 
fields had been cropped immediately

after c learing of re la tive ly  dense 
forest or 5-6 years fallows infested 
with C. odorata.

W eed ing  t im e  was longer w ith  
higher weed pressure and also varied 
w ith  respect to the field cropping 
history. There was little weed growth 
after clearing of dense forest and 
manual w eed ing  requ ired  on ly
2 days/ha w ith  8 h/day of labour. 
There was more weed cover when

Siam weed

C h ro m o la e n a  o d o ra ta  (L.) K in g  

& R o b in s o n  ( fo rm e r ly  E u p a to r iu m  

o d o ra tu m  L.) is a b u s h y , p e re n n ia l 

Asteraceae species tha t can g row  over

3 m h igh . Th is  w e ed , o f  W est Ind ian  

o r ig in  and  c o m m o n ly  c a l le d  "S iam  

w e e d " ,  was in tro d u c e d  in N ig e r ia  in 

1937 w ith  seeds o f C m e lin a  sp. from  

Ceylon (IVENS, 1974). It was detected in 

Côte d 'Ivo ire  for the first t im e  in 1960, 

w h e n  the re  w ere  tense re la t ion s  w ith  

Guinea, thus exp la in ing its local names 

o f " Independence" and "Sékou Touré", 

the  nam e o f  the  fo rm e r  G u in e a n  

president (TCHOUME, 1980). Its spread 

has re a ch e d  p la g u e  p ro p o r t io n s  

th ro u g h o u t  fo res t reg ion s  o f  w es te rn  

Africa (AUDRU et a i ,  1988).

the field was formerly open wood
land forest and weeding required
9 days/ha. Weeding took 21 days/ha 
after C. ocforaia-infested fallows.

In com parison , w ith  su itab le  
spraying equipment ( low-vo lum e 
nozzles), 1 ha cou ld  be treated 
within 1-1.5 h, with water-transport 
taking up to half a day (although 
h igh ly  va riab le , th is rare ly took 
longer).

Chromolaena odorata  (L.) R.M. King & H. Robinson 

(Asteraceae). (From L.R.G. HOLM, D. PLUCKNETT, 

J.V. PANCHO, J.P. HERBERGER: The W orld's 

W orst Weeds. Honolulu, Hawaii, East-West Center 

Book, 1977. Fig. 82, p. 213).
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Cost-effectiveness
Rational he rb ic ide  treatm ents, 
conducted at the appropriate dates 
and doses, could replace manual 
weeding. Chemical weed control, 
w ith  a product cost of 1 500 CFA 
francs/l of 2 ,4-D in 1 991 in Côte 
d 'Iv o ire  (i.e. 3 000-6  000 CFA 
francs/ha, depending on the extent of 
weed cover), was more cost-effective 
than manual weeding with salaried 
labour, evaluated at 15 000 CFA 
francs/ha for 10-15 days of labour 
(with moderate weed coverage). An 
accurate detailed study would now 
be required as herbicide and labour 
costs have fluc tua ted  d if fe ren tly  
since the CFA franc deva lua tion  
(January 1994). Nevertheless, a 
qu ick estimate indicates that the 
same conclusions could be drawn.

This technique requires only stan
dard knapsack spraying equipment 
and prov ides a p rac tica l and

satisfactory response to Siam weed 
proliferation. Herbicide treatments 
are recommended during the first 
year after clearing to forestall weed 
establishment. The technique could 
now be implemented throughout 
forest regions of western Africa.

This represents a first step towards 
achieving the general agronomic 
research aim of stabilizing agricultu
re, along w ith  the rational use of 
natural resources.

A herbicide treatment operation.
Photo P. Vernier
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Abstract... Résumé... Resumen

P. VERNIER, T.H. GBAKA, K.E. TEHIA, P. MARNOTTE -  

Weed control in cereal cropfields in Côte d'Ivoire.

In forest oreos of Côte d ' Iv o ire ,  ra in fed  rice is w idely  

gro w n  fo l lo w in g  s la s h -a n d -b u r n ,  an d is s o m e t im e s  

intercropped with maize. However, smallholders are often 

forced to abandon their  fields, even before soil ferti l ity  

problems arise, because of the invasive weed Chromolaena 
odo rata .  From  1 9 8 9  to  1 9 9 1 ,  IDESSA ( In s t i tu t  des 

savanes) conducted a herbicide control research program

me using 2 ,4 - D  in s m a l lh o lde rs '  f ie lds .  The nu m b e r,  

dosages, t re a tm e n t  dates and tox ic ity  on m a ize  were  

monitored. The results indicated that two 2 ,4 -D  treatments 

should be recommended, at 7 7 0 - 1 4 4 0  g a . i . / h a / t r e a t 

m e n t ,  d e p e n d in g  on w e e d  densit ies: the  f irs t  a t  the

C. odorata 3 -4  leaf stage, the second 8 days later. There 

was no toxicity noted on maize plants. Nozzles on conven

tional spraying equipment were adapted for low-volume  

spraying to minimize water transport and working time.  

This technique is faster, cheaper and as efficient as manual  

weeding.

Keywords: Chromolaena odorata, ra in fed  rice, m aize ,  

herbicide, 2 ,4 -D ,  forest area, Côte d'Ivoire.

P. VERNIER, T.H. GBAKA, K.E. TEHIA, P. MARNOTTE -  

La maîtrise de l'enherbement des cultures 

de céréales en Côte d'Ivoire.

En zone forestière de Côte d'ivoire, le riz pluvial est large

ment cultivé après défriche-brûlis, parfois en association 

avec le maïs. Mais l 'e n v a h is s e m e n t  des parcelles par  

Chromolaena odorata contraint les paysans à quitter leurs 

terres, avant même que des problèmes de fertilité du sol 

n'apparaissent. De 1 9 8 9  à 1 9 9 1 ,  l 'IDESSA (Institut des 

savanes) a réalisé un programme de recherche sur la lutte 

herbicide au moyen du 2 ,4 -D  en milieu paysan. Les expé

rimentations ont porté sur le nombre, les doses, les dates 

d'application et la toxicité sur maïs. Deux applications de

2 ,4 -D  peuvent ê tre recommandées, à raison de 7 7 0  à 

1 4 4 0  grammes de matière active par hectare et par appli

cation selon la densité des adventices : la prem ière  au 

stade 3 - 4  feuil les de C. odorata, la seconde huit jours  

après. Aucune toxicité sur maïs n'est observée. Le matériel  

de pulvérisation classique est adapté avec des buses à bas 

volume, pour minimiser le transport de l'eau et les temps 

de tra vaux .  Cette technique est plus rapide, plus écono

mique et aussi efficace que le désherbage manuel.

M ots-c lés  : Chrom olaena odorata, r iz  p lu v ia l ,  maïs,  

herbicide, 2 ,4 -D ,  zone forestière, Côte d'ivoire.

P. VERNIER, T.H. GBAKA, K.E. TEHIA, P. MARNOTTE -  

El control del enyerbada de los cultivos 

de cereales en Costa de Marfil.

En la zona forestal de Costa de Marfi l,  el arroz de secano 

se cultiva e x te n s a m e n te  después de una " ro turac ión-  

q u e m a " ,  a veces en asociac ión con el m a íz ,  pero la 

invasión de las parcelas por Chromolaena odorata obliga a 

los campesinos a abandonar sus tierras incluso antes de 

aparecer los problemas de fertilidad del suelo. Entre 1989  

y  1 9 9 1 ,  el IDESSA ( In s t i tu to  de s a b a n a s )  re a l izó  un 

programa de investigación relativo a la lucha herbicida con

2 , 4 - D  en m e d io  c a m p e s in o .  Las e x p e r im e n ta c io n e s  

concernían el número, las dosis, las fechas de aplicación y 

la tox icidad pa ra  el m a íz .  Se pueden recom endar  dos 

aplicaciones de 2 ,4 -D  utilizando entre 7 7 0  y 1 440  gramos 

de m a te r ia  activa por he ctárea  y  ap licando según la 

densidad de los adventicios: la primera en la etapa de 3-4  

hojas de C. Odorata y la segundo ocho días después. No se 

observa ninguna tox ic idad en el m a íz .  El m ater ia l  de 

pu lverizac ión  clásico se a d a p ta  con boquil las de bajo 

v o lu m e n  pa ra  m in im iz a r  el t ra nsp orte  de agua y los 

tiempos de trabajo. Esla técnica es más rápida, económica 

y  eficaz que la escardadura manual.

Palabras clave: Chromolaena odorata, arroz de secano, 

maíz, herbicida, 2 ,4 -D ,  zona forestal, Costa de Marfil.
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