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ABSTRACT RESUME
In appraising the effects of the quantum and quality oOrrong F K., Ose-Bonsu, K. & AwmoaH, F M. :
weed control required in establishment of young coco&valuation de quelques méthodes de désherbage
six manual methods of controlling weeds were comparegendant la culture initiale de cacao dans la zone de la
with chemical weed control at two stations of the Cocogorét semi-décidue du GhanEn évaluant les effets du
Research Institute of Ghana. Growth of cocoa seedlingfiatum et de la qualité de désherbage exigé dans la culture
after 2 years in the field was superiét £ 0.05) in plots de jeune cacao, six méthodes de désherbage manuel
which were clean-weeded two or four times per year oftaient comparées avec le désherbage chimique a deux
treated with paraquat four times per year than whestations de [I'Institut de Recherche en cacao du Ghana.
plots were slashed two or four times per ye@here was La croissance de semis de cacao, aprés deux années, dans
strong evidence to suggest that treatments which ensurgdchamp était supérieure €0.05 ) dans les lots qui
a weed-free environment to the cocoa over a long periagtaient complétement désherbés 2 ou 4 fois/an ou traités
were favourable to girth increments in the seedlingsavec le paraquat 4 fois/an que dans les lots qui étaient
Death of seedlings during establishment was generalntaillés 2 ou 4 fois/an. Il y avait de nombreuses preuves
lower in plots which were either clean-weeded or treatedui laissent penser que les traitements qui assuraient un
with paraquat. Labour requirement for controlling weedgnvironnement sans mauvaise herbe pour le cacao sur
with paraquat was considerably lower than that requiredne longue période étaient favorables aux augmentations
for the other treatments. Considering the equipmende circonférence des semis. La mort de semis pendant la
and chemical input, paraquat application was expensivsulture était dans I'ensemble plus faible dans les lots, qui
compared to high slashing with or without clean-lineétaient soit complétement désherbés soit traités avec le
weeding two times a year, or clean weeding two times garaquat. lexigence de main-d’ceuvre pour maitriser
year; but by virtue of its &tacy, it is recommended for |es mauvaises herbes avec le paraquat était
cocoa establishment. considérablement plus faible que celle exigée pour les
autres traitements. En ce qui concerne les matériels et
les intrants chimiques, I'application de paraquat était
chere que les entailles élevées avec ou sans le désherbage
complet en ligne deux fois par an ou le désherbage complet
Original scientific paperReceived 08 Mar 05; revised deux fois par an mais en vertu de son efficacité il est
09 Jan 06. recommandé pour la culture de cacao.

Introduction been well documented (Mc Kelvie, 1956; Kowal,
Weed control is one of the most important factord959; Ruinard, 1966; Oppong, Osei-Bonsu &
in successful cocoa establishment. By their fagtmoah, 1993). Good establishment in the form of
regenerative capacity and wide adaptation to thacreased girth of seedlings has also been
environment, weeds affect the temporary shadessociated with the use of herbicides in cocoa
needed to create a congenial environment f@iWalmsley 1961; Kasasian & Donelan, 1965;
optimum growth of the cocoa and the cocoa itself-reeman &Ashiru, 1966; Bonaparte, 1966; Brown
Cocoa growth retardation arising from the& Boateng, 1972; Bonaparte, 1977, 1981; Oppong
competitive stress of weeds at establishment has al, 1995, 2003). Howevgethe practice of
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weeding along the cocoa lines and leaving the Treatment 3- high slashing (15 cm above

intervening bush, especially over the dry season ground) of inter-row bush, 2
(Anon., 1954), is widely advocated by research times per year followed each
and extension Ampofo (1987) has shown that time by clean weeding of
the financial benefit arising from applying cocoalines (1 m wide)
paraquat in mature coffee could be as much as 31 Treatment4— clean weeding of cocoa lines
per cent over manual weed control. Oppeng (1 mwide) 4 times a year
al. (2003) also compared different options for followed each time by high
managing weeds during cocoa establishment and slashing (15 cm above
had high benefit-cost ratios when paraquat or ground) of the inter-row
glyphosate was used for weed control. Bonaparte bush
& Toseafa (1975) found that weed control in Treatment 5 — high slashing (15 cm above
rehabilitating cocoa was the most expensive ground) of whole plot 4
operation, accounting for 23 per cent of total times per year
labour input. Treatment6— clean weeding of whole plot
This study reports investigations into the 4 times per year
effect of frequencyquality and benefits of some  Treatment 7 - paraquat (200 SC) applied at
methods of weed control during the early years 0.4 kg a.i’lhain 300 | of water
of cocoa establishment. 4 time per year
Girth measurements were taken with the John
Materials and methods Bull portable calipers at 15 cm from the ground.

The plot for this study was prepared by stumpingeedling height was measured from the base of
old cocoa and clear-fellingliricidia sepiumand  the plant to the apex. These growth
overgrown forest tree shade on a cocoa plot @heasurements were recorded in Februsiay,

the Cocoa Research InstituTa,fo in the Eastern August and November each yeSEed“ng losses
Region of Ghana. The coppicéliricidia  arising from death and accidental damage during
rejuvenated to provide permanent shade. treatment application were also recorded for the
second trial plot was preparedAfbsu (about ifferent treatments. Labour used to perform each
130 km North-Vést ofTafo) from secondary forest fie|d operation and the cost of the herbicide and

Vegetation, but with selective tree-felling to |eaVQjepreciati0n on the Knapsack Spraying machine
about 20 saplings per hectardt both sites, \ere also recorded.

temporary shade of plantain was planted at 3 m x
3 min February/March, and 6-month-old mixed Results

hybrid cocoa seedlings were also planted at 3 maple 1 summarizes data on seedling growth.
x 3 min June 1988A completely randomised Generallyheight of the seedlings was uieated
block design involving seven treatments Orby the treatments app“ed to the young cocoa,
0.0324-ha plots were replicated eight timekaéd  except atAfosu where clean weeding two times
and five times afAfosu. The treatments, which per year resulted in significantly tallé? € 0.05)
were superimposed 3 months after planting thgjants than in the high slashing two times per
cocoa, were as follows: year plus clean-line weeding plots. The quality
Treatment1— high slashing (15 cm above of weed control, howevgsignificantly influenced
the ground) of plots, 2 times (p < 0.05) girth of the cocoa seedlings. Paraquat
peryear application recorded very good weed control and,
Treatment 2- clean weeding of plots, 2 hence, bigger seedlingét Tafo, except for clean
times per year weeding four times per yeaparaquat-treated



Weed control during initial establishment of cocoa 69

plots produced significantly bigger seedlinggocoa because of insect and weather problems.
than those produced from all the other treatments. Table 2 assesses the relative merit of the
However atAfosu, clean weeding two or four different maintenance regimes in successful
times per year produced as much bigger seedlingscoa seedling establishmeAithough, initially,

as those produced from paraquat-treated plotseedling losses seemed to be negligible at both
Girth of seedlings from clean-line weeding foursites in 1988, high slashing two times a year was
times a year followed by high inter-row slashingvorse than the other treatments. By 1989,
was not significantly different from the clean-seedling losses in all except paraquat-treated
weeding treatments &fo andAfosu. Generally plots afTafo were over 60 per cent, whilspdbsu

the Afosu seedlings grew better than thafo high slashing two times a year with or without

TaBLE 1

Establishment of Cocoa Under Different Maintenance Regimes: Seedling Growth Increments (cm), 1988-1990

Treatment Tafo Afosu
Girth Height Girth Height
T1 - High slashing 2 times year 4.15 26.3 6.66 58.1
T2 - Clean weeding 2 times yéar 5.56 31.6 10.26 76.1
T3 - High slashing 2 times year clean-line weeding 4.41 32.1 7.03 55.2
T4 - Clean-line weeding 4 times yéa# high inter-row slashing 5.13 26.2 8.11 67.0
T5 - High slashing 4 times year 4.75 23.2 7.30 61.1
T6 - Clean weeding 4 times yé€ar 7.08 26.0 9.78 73.7
T7 - Paraquat applied at 0.4 kg a.i*h& times yeat 8.59 29.2 10.02 56.9
LSD 5% 2.71 14.2 2.87 20.8
TABLE 2

Establishment of Cocoa Under Different Maintenance Regimes: Percentage Seedling Losses*

Treatment Tafo Afosu
1988 1989 1990 1988 1989 1990

T1 - High slashing 2 times year 7.8 70.7 46.9 2.5 22.5 30.0
T2 - Clean weeding 2 times yéar 3.9 62.1 46.1 0 11.3 33.8
T3 - High slashing 2 times year clean-line

weeding 2.3 66.8 41.4 0 22.5 36.9
T4 - Clean-line weeding 4 times yéat

high inter-row slashing 2.3 68.0 25.8 0 29.4 18.8
T5 - High slashing 4 times year 3.9 63.7 45.7 0 15.0 26.6
T6 - Clean weeding 4 times yéar 0.8 63.3 19.1 1.3 11.9 25.6

T7 - Paraquat applied at 0.4 kg a.i*ha
4 times yedr 2.3 33.6 55 1.3 13.8 18.8

*Losses computed on complete cocoa stands 2 times during the year (i.e., May-JungyastdSeptember)
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clean-line weeding recorded the highest losses Table 3 presents costing over the initial 2-year
of 23 per cent. The lowest seedling deaths #e€riod of establishing the different treatments at
Afosu in 1989 were from plots that were cleanTafo, based on prices of inputs as at January 2005.
weeded two or four times per yeéollowed by High slashing two times a yeawith or without
the paraquat-treated plots. clean-line weeding, was the least expensive
The pattern of seedling losses in 1990 followe@peration. Clean weeding two times a year was
a similar trend as in the previous years, with thalso marginally cheaper than weed control with
slashing treatments @afo andAfosu recording paraquat. The most expensive method of weed
losses above 40 and 30 per cent, respectivel§ontrol was clean weeding four times a year
Clean-line weeding four times a yefallowed by
inter-row brushing, caused seedling losses of 26 Discussion
and 19 per cent dafo andAfosu, respectively Cocoa, as a perennial crop, has a slow growth
The paraquat-treated plot&fo recorded 6 per habit compared to annuals. Consequentgoa
cent seedling losses whilst 19 per cent were logemands intensive care during the relatively long
at Afosu. The cumulative losses of seedlingsestablishment periodAlthough fertilizer and
over the 3-year period indicated that, except fopther inputs may be used during this period, weed
the paraquat-treated plots, all other treatmengPntrol has been found to be essential for
lost over 80 per cent of the planted seedlings i@stablishing the temporal shade of food crops
the Tafo trial. Howeverall lost seedlings were and the cocodWeed competition as a retardatory
replaced at the beginning of each season to obtd@ctor in cocoa establishment has been reported
a complete stand in each plot. (Mc Kelvie, 1956; Kowal, 1959; Ruinard, 1966;

TABLE 3

Establishment of Cocoa Under Difeait Maintenance Regimes aafd: Cost ofApplication of Featments During
the Initial 2 Yars of Establishment*

Treatment Total no. of Total labour Total labour Total cost of
applications for (days) (days) ha treatment
2 years treatment! for 2 years  application ha
for 2 years for 2 years (cedis)
T1 - High slashing 2 times year 4 14.4 55.4 1,108,000
T2 - Clean weeding 2 times yeéar 4 22.4 86.2 1,724,000
T3 - High slashing 2 times year
clean-line weeding 4 16.8 64.7 1,294,000
T4 - Clean-line weeding 4 times
yeat + high inter-row slashing 8 33.6 129.3 2,586,000
T5 - High slashing 4 times year 8 28.8 110.9 2,218,000
T6 - Clean weeding 4 times yéar 8 44.8 172.4 3,448,000

T7 - Paraquat applied at 0.4 kg
a.i. ha 4 times yeat 8 3.2 12.4 1,759,000

Calculations were based on prices as at January 2005

*Cost of labour per day = ¢20,000

a Includes cost of paraquat at ¢60,000 fitepplied at 0.4 kg a.i Ha cost of machine operation at ¢40,000 ‘#ay
water haulage at ¢20,000 daydepreciation on spraying machine at ¢55,000. ha
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Opponget al, 1993, 1995, 2003). Similar treatments. Howevgit was surprising to incur
observations were reported in this tridllso in  such heavy loss of seedlings 2 years after planting
agreement with previous findings, girth incremenat both sites.
was found to be a more sensitive test for The mostimportant factor to the farmer in these
assessing the benefits of weed control in cocadifferent maintenance regimes is the cost. High
than plant height (Kasasian & Donelan, 1951slashing two times per year either with or without
Freeman & Kowal, 1966; Bonaparte, 1981¢lean-line weeding seemed to be the cheaper
Opponget al, 1995, 2003). Better weed-freetreatment. Howeveapparently two times clean
environments were provided in these trials byveeding per year compared favourably with
clean weeding either two times or four times @araquat application as alternative low input
year and by using paraquat; hence, the bigg&eatments. Considering the fact that two times
seedlings produced. Clean-line weeding fouhnigh slashing per year resulted in heavy seedling
times a yearfollowed by high interow slashing, losses and did not favour cocoa growth in the
probably benefited from a similar but shortelong-term, this may not be a treatment to
weed-free period. recommend. Paraquat application incurred a
These results indicate that any form of weedhodest cost input with good seedling growth rate
control, be it frequency or quality or both whichand fewer replacements, and seemed to be the
does not effectively remove competition frombest treatment. This confirmed earlier reports by
weeds, may not be beneficial to the cocoa. ThuBriessleben, Pohlan & Franke (1991) and Oppong
four times high slashing did not produce biggeet al. (2003). But herbicide technology is not
seedlings than two times high slashing. Thawidespread among rural farmers.
may explain why Bonaparte (1981) did not Clean weeding four times a year seems to be
observe any benefit from high slashing six timethe next best treatment in seedling growth and
a year as compared to two times per ydd&us, survival, but the cost to the farmer is high; it is
the common practice of line brushing and leavinglmost two times the cost incurred compared to
intervening bush (WCRI Pamphlet, 1954) could when paraquat is used to control the wedt&
be improved on by clean-line weeding and highimes clean weeding per year affords good
slashing as was applied in this trial. seedling growth and is cheap, but again the
Replacing seedlings during the establishmersturvival rate is low The next alternative then is
of cocoa is a prerequisite to a future good cocadean-line weeding four times a year coupled with
stand. Howeverthe extent of replacementshigh inter-row brushing. Itis 47 per cent more
determines the success of establishment. It éxpensive than the use of paraquat, but gives
reckoned that about 15 per cent loss of seedlingatisfactory growth compared to clean weeding
is acceptable during the establishment year§2 or 4 times), and seedling survival rate is
However depending on the maintenance practiceomparable to clean weeding four times a year
adopted in this trial, only a few treatments would he important factor will then be to ensure that
qualify on annual basis. Howeydhe use of the clean traces have adequate width of 1m or
paraquat and its associated weed-fremore to effectively remove weed competition from
environment apparently resulted in lowerthe cocoa.
replacements than the other treatments. The
combination of bad weather and insect attack Conclusion
probably explains the heavy seedling losse€lean weeding two or four times per year or
recorded affafo in 1989 from all treatments. applying paraquat four times per year impacted
Compared t&fosu, clearly the probable causepositively on growth of cocoa seedlings after 2
of seedling losses in 1989 was influenced by thgears in the field compared to when plots were
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slashed two or four times per yeaParaquat- control for young cocoa: Current work at the Cocoa

treated plots had lower seedling mortality than Research Institute of Ghan@roc. 2nd Malaysian

the other treatments. Considerably lower labour Cocoa and Coconut Corif971, 145-154.

was required to control weeds with paraquat thafiy €8man. G H. & Ashiru, G. A. (1966) Chemical
weed-Killers.Rep. Cocoa Res. Inst. Nigefia64/

that required for the other treatments. Considering 65. 47-50

equipment and chemical input, paraquakriessleben, U., Pohlan, J& Franke, G. (1991)

application was expensive compared to high tpe response o€offea arabical. to weed
slashing with or without clean-line weeding two  competition.Café Cacao Thé XXX§), 15-20.

times a yearor clean weeding two times a year;Kasasian, L.& Donelan,A. F. (1965) The efect of

but by virtue of its dfcacy, it is recommended for  herbicides on cocodfieoboma cacad..). Trop.
cocoa establishmentAlternatively, clean-line Agric. Trin. 42, 217-221.

weeding four times a year coupled with high interkowal, J. M. L. (1959) The effect of spacing on the
row brushing 1 m wide, although more expensive €nvironment and performance of cacao under
than paraquat application, could be used becausengerla conditions. Il. Ecological factors (soil-

th of dii tisfact moisture, soil nitrates, shade and microclimatic
growth of cocoa seedlings was satstactory as conditions). Emp. J. exp. Agri@27, 27-34.

compared to clean weeding (2 or 4 times). Mc Kelvie, A. D. (1956) Growth of cacao seedlings
in association with other plant&ep. Cocoa Res.
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