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ABSTRACT

A 5X5 Latin Square experiment was conducted in arfeer’s field in the Ga East Municipality of
the Greater Accra Region to evaluate the efficacasdifferent weed management systems and
their effect on pineapple production. The differemteed management systems evaluated were T1
- weedy check, T2- manual weed control (hoeing)ynT3- synthetic herbicide alone, T4- man-
ual weed control and plastic mulch and T5- herbieidnd plastic mulch. Treatments were repli-
cated five times. Suckers were planted at a spa@h§0cm X 60cm X 25cm on 27 August 2010.
Appropriate cultural practices were done at the higtimes. The results indicated that in all the
growth parameters, the two plastic mulched treatrteshowed the greatest effect, followed by
the herbicide-applied only treatment over that diet manual weeding treatment. Weed re-
emergence was almost nil on the plastic mulchedtgld-ruit weight of the two plastic mulched
treatments was similar, but was significantly highthan all other treatment effects. However,
percentage exportable fruits were similar among tsynthetic and plastic mulch treatments. The
results showed that farmers are better off if thagd plastic mulch to the application of herbi-
cides for more effective weed control and qualityif yield.
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INTRODUCTION This makes weed management in pineapples
Pineapple Ananas comosus Merr. L.) by rea- very important to ensure high productivity.

son of its inherent slow growth rate and théWeed management in pineapple fields consti-
wider spacing between rows is prone to contintute, perhaps, the most difficult and expensive
ual weed seed germination, growth and weegractice in the cultivation of the crop in Ghana

attack (Chadhat al., 1997; Maiaet al., 2012). due to the persistence of the weeds and their
Competition for nutrients, water and sunlightimpact on the crop. The huge cost associated
severely affects its growth and yield and camwith weed management makes it very neces-
lead to up to over 80% yield loss (Sipes, 2000kary to ensure that whichever method is used
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effectively controls the weeds and ensures gootireatments and Experimental Design
growth and vyield of the fruit. Rohrbach andThe treatments used were T1-weedy check (no
Johnson (2003) reported that each productioweed control), T2-manual weeding (only), T3-
area has its own spectrum of weeds sometimaynthetic herbicide (bromacil + diuron), T4-
determined by the historical weed control pracplastic mulch + manual weeding and T5-plastic
tices. mulch + synthetic herbicide. The experiment
was arranged in a 5 x 5 Latin square design
Weed management in pineapple fields comes with 5 replications. Each of the 25 experimen-
various forms in Ghana, depending on the are@l plots measured 2.7m x 2m. Three ridges,
of cultivation, kinds of weeds found in the areagach of width 90cm and length 175cm, were
the funds available and the access to farm ma&enstructed and covered with plastic film for
chinery for weed control. Thus, several methTreatments 4 and 5. Pineapple suckers each
ods are employed by different farmers and it isveighing about 400 g obtained from the sucker
important to assess the relative efficiencies gplots of Bomarts Farms were used. These were
the various methods to identify and recommenglanted in three double rows on each plot, with
the ones which effectively and economicallyseven plants per row to give a total of 42 plants
control weeds to enhance crop growth angber plot at a spacing of 90cm X 60cm X 25cm.
yield. Planting was done on 27th August 2010. Data
was collected on the inner 20 plants.
The study therefore was conducted to deter-
mine the effect of five weed management methRidomil Gold (fungicide) at 0.4kg dissolved in
ods on the growth and yield of pineapples ir200l of water and Dursban (insecticide) at

Ghana. 360ml in 200l of water were applied 58 days

after planting. Fertilizer application was carried
MATERIALS AND METHODS out six times before floral induction (forcing)
Study Area and once after forcing.

The experiment was carried out on-farm at
Bomart Farms located in the northern part offhe respective weed management practices
the Ga East Municipality of the Greater Accra(treatments for the experiments) were first im-
Region. The field lies in the Coastal savannalposed eight weeks after planting. Subsequently,
agro-ecological zone, with the natural vegetaweed control was carried out on a monitored
tion made up mainly of shrubs and grassesegime. The weedy checks were never weeded
The area has a total annual rainfall of betweenntil floral induction when the weeds were
1200mm and 1400mm in two rainy seasonslashed to facilitate forcing. Treatments 2 and 4
starting from April and July (major season) andvere weeded four times before floral induction
September and late October (minor seasonind twice after with a long hoe due to frequent
Temperatures of the area are high and uniformre-emergence of weeds. Treatments 3 and 5
Mean monthly temperature hovers aroundvere sprayed with 500g of diuron + 500g of
20°C. Relative humidity figures are aroundBromacil dissolved in 200l of water with a
90% during the mornings between July andknapsack sprayer once, since the weeds did not
September, but figures are lower between Dee-emerge to warrant re-application.
cember and March. A soil analysis conducted
at the beginning of the experiment describedata Collection and Analysis
the soil as mainly sandy loam with pH of 5.0,It is a common practice to index the growth of
bulk density of 1.37 and organic matter contenpineapple with an easily identified standard leaf
0.37%. The soil has been classified as Eutriknown as the D-leaf (Malézieux and Bartholo-
Plinthosol (FAO, 1990). mew 2003), which is defined as the youngest
physiologically mature leaf on the plant (Barth-
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olomew, 2008). It also happens to be the talleg.
leaf on the plant.
The data collected were subjected to ANOVA
Data collected were: plant height, D-leafusing the Genstat statistical package (Genstat
weight, D-leaf length, D-leaf width and plant version 9) and the means compared using the
weight at forcing. Yield data taken were fruitDuncan Multiple Range Test (DMRT) at 5%
weight and percentage of marketable fruits. Foprobability level.
all these, except the plant weight (which re-
quired destructive sampling) five plants of in-RESULTS
termediate sizes were sampled (Rebolledd=fficiency of various weed management
Martinezet al., 2005) from the inner 20 plants methods
at random and the data taken on them. This wasble 1 shows the efficiency of the weed man-
done bi-monthly. Plant height was measured asgement methods over the weedy check. The
height from the ground to the highest point ofresults show that Plastic mulch + synthetic her-
the plant in its natural orientation. The mean obicide achieved the highest efficiency of
the five plants heights was determined for eacB0.6%. This was followed by the Plastic mulch
experimental plot. + manual weeding with 80.2%, synthetic herbi-
cide with 73.4% and the manual weeding in
D-leaves were picked and sent to the Crop Scthat order.
ence Laboratory of the University of Cape
Coast for the various parameters to be meag&ffect of weed management on plant height
ured. They were weighed with a top pan balTable 2 shows the effect of the weed manage-
ance and their lengths and width measured witment methods on the height of the pineapple
a meter rule. The D-leaf width was taken as thelants. The treatments did not have any effect
width of the leaf bases which were virtuallyon the height of pineapple plants until eight
uniform (Bartholomew, 2008) in size. For all months after planting. Plants from the plastic
these, the mean weight, length and width pemulch + herbicide recorded the greatest plant
plot were determined. height at forcing, but were not Effect of weed
management on plant height at forcing, but
Before floral induction, five plants of interme- were not significantly different from Plastic
diate sizes from each plot were selected at ramaulch + manual weeding and synthetic herbi-
dom, uprooted, cleaned of soil debris ancide treatments.
weighed with a balance. The means for five
plants were taken as the mean plant weight fofhe effects of the two plastic mulched treat-
each plot. At harvest, the fruits from 15 plantanents were, however, significantly higher than
fom the inner rows of each plot were harvestethose from the weedy check and manual weed-
and weighed. The mean fruit weight was calcuing treatments. The effect of the synthetic her-
lated. bicide alone was significantly higher than the
weedy check.
The percentage marketable fruits was calcu-
lated by first counting the number of fruits Effect of weed management on length of ‘D’
which met the criteria for marketing as listedleaf
below and expressed as a percentage of tleble 3 shows the effect of weed management
total number of fruits per plot. The criteriaon the length of the ‘D’ leaf. The treatment
were: not diseased or rotten, no missing eyesljfferences on the length of ‘D’ leaf was not
fruit not deformed, crowns neither too short nossignificant at 2 and 4 MAP. Significant differ-
long (should be about 1/3 of the fruit length),ences were observed at both 6 and 8 MAP sam-
no sunburns and fruit weight not less than 90@lings. On both occasions, ‘D’ leaves length
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Table 1: Efficiency of weed management methods ovepntrol

TREATMENTS Weed control efficiency over weedy check (%)
Weedy Check -

Manual Weed 69.2

Synthetic herbicide 73.4

Plastic mulch +

Manual Weeding 80.2

Plastic Mulch +
Synthetic herbicide 90.6

Table 2: Effect of weed management methods on heigbf pineapple plants

Mean plant height

TREATMENTS

2MAP AMAP 6MAP 8MAP
Weedy Check 57.2a 57.3a 75.1a 76.7a
Manual Weed 54.5a 60.3a 75.4a 82.5ab
Synthetic herbicide 59.1a 59.4a 78.0a 89.0bc
Plastic mulch +
Manual Weeding 56.6a 60.1a 82.7a 90.5¢
Plastic Mulch + Synthetic herbicide 58 2a 60.32a 80.3a 91 5¢
s.e.d 1.85 1.89 2.92 3.77
CV (%) 6.72 5.92 7.35 8.81

Means followed by the different letters within a column in all tables are significantly different at the 5 %

from plastic mulch + herbicide treatment wasin Table 4 shows that significant differences
significantly higher than the weedy check andvere observed from the second month after
the manual weeding treatment effects. All otheplanting with plastic mulch + herbicide re-
treatment means were similar. cording the greatest ‘D’ leaf width, throughout
the sampling period. This was followed by the
Effect of weed management on width of ‘D’ plastic mulch + manual weeding whilst effect
leaf of the weedy check was the lowest. With the
The results of the width of ‘D’ leaves presentedexception of sampling at 4 MAP, treatment
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Table 3: Effect of weed management methods on ‘Déaf length of pineapple plants

TREATMENTS

Mean ‘D’ leaf length (cm)

2MAP AMAP 6MAP 8MAP
Weedy Check 59.5a 68.0a 70.6a 87.4a
Manual Weed 59.9a 67.0a 73.3ab 92.3ab
Synthetic herbicide 60.7a 74.2a 74.9ab 96.7bc
Plastic mulch +
Manual Weeding 60.4a 72.7a 76.8bc 98.9bc
Plastic Mulch + Synthetic herbicide 61.2a 74 22 79.0c 101.8¢c
s.e.d 1.81 3.03 1.88 3.33
CV (%) 5.35 8.49 6.53 7.55
Table 4: Effect of weed management methods on ‘Déaf width of pineapple plants
TREATMENTS Mean ‘D’ leaf width (cm)

2MAP AMAP 6MAP 8MAP
Weedy Check 3.6a 3.6a 5.4a 6.2a
Manual Weed 3.8ab 4.0b 5.6a 6.5a
Synthetic herbicide 3.7ab 4.3c 6.7b 7.3c
Plastic mulch +
Manual Weeding 3.8b 4.5cd 6.9b 7.7c
Plastic Mulch + Synthetic herbicide 3.9b 4.6d 6.9b 7 9c
s.ed 0.08 0.14 0.43 0.46
CV (%) 491 10.10 14.1 10.63

differences between the weedy check and manveight of ‘D’ leaves from the sixth month after
ual weed treatments were not significant. Aplanting (Table 5). At 6 MAP sampling, the
forcing (8 MAP) the plastic mulch and the her-two mulched treatments recorded similar ef-
bicide treatment effects were similar, but theifects, which was significantly higher than the
effects were greater than those of the weedgther treatment effects. Sampling at 8 MAP

check and manual weeding treatments. showed that the plastic mulch + herbicide treat-

ment effect was significantly higher than the

Effect of weed management on weight of ‘D’ weedy check and manual weeding treatment
leaf effects. The weedy check also produced effect

Significant differences were observed in thesignificantly lower than the herbicide alone
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Table 5: Effect of weed management methods on ‘Deaf weight of pineapple plants

Mean ‘D’ leaf weight (g)

TREATMENTS

2MAP 4AMAP 6MAP SMAP
Weedy Check 28.25a 28.59a 38.38a 40.63a
Manual Weed 28.71a 29.42a 39.43a 43.11ab
Synthetic herbicide 29.03a 29.38a 40.67a 46.34bc
Plastic mulch +
Manual Weeding 28.03a 31.92a 46.38b 47.52bc
Plastic Mulch + Synthetic herbicide 29.52a 32.73a 46.78b 49.15c
s.e.d. 1.21 2.50 2.17 2.58
CV (%) 10.08 15.01 11.78 11.49

and plastic mulch + manual weeding treatfruits recorded from various treatments. It indi-
ments. cates that the least percentage marketable fruits
were recorded in the weedy check treatment
Effect of weed management on weight of and this was significantly lower than in all
plants and fruits other treatments. The treatment effect of the
Plant and fruit weight results are shown in Tamanual weeding control was also significantly
ble 6. Plant weight was not different among thdower than the synthetic herbicide and the plas-
herbicide and plastic mulch treatments, but théic mulched treatments. Percentage marketable
effect of each plastic mulch treatment was sigfruits was greatest in the plastic mulch + herbi-
nificantly higher than those of the manualcide treatment, whilst the difference between
weeding and weedy check treatments. the plastic mulch + manual weeding and herbi-
cide only treatments was not significant.
Mean fruit weight results showed that
the greatest yield was recorded from the plastiDISCUSSION
mulch + herbicide though it was again not sig-The desire of every farmer is to produce crops
nificantly different from the effect of the plastic that will grow well and produce a good harvest.
mulch + manual weeding. Weedy check and th&hus, in choosing a weed management system,
manual weeding treatment effects did not showhe growth and yield of the pineapple is of
significant difference. The fruit yield from the prime importance. The results presented in this
herbicide only treatment was significantlystudy show that growth occurred in three
higher than that of the weedy check, but waphases. Rate of growth was generally slow until
significantly lower than the two plastic mulch the fourth month, after which it rose sharply
treatment effects. through the sixth month and then reduced after-
wards. The initial slow growth may have oc-
Effect of weed management on marketability curred because the first few months were used
of fruits for root initiation and development, thus above
Table 7 shows the mean percentage marketablground growth was minimal. Catunds al.

Journal of Science and Technology © KNUST DecemBén4



Weed management and their effect on pineapple prtthn... 7

Table 6: Effect of weed management methods on weigbf pineapple plants and fruits

Mean plant mean fruit
TREATMENTS weight at weigld)
forcing (kg)
Weedy Check 2.25a 1.40a
Manual Weed 2.51a 1.56ab
Synthetic herbicide 2.84ab 1.61b
Plastic mulch +
Manual Weeding 3.08b 1c82
Plastic Mulch +
Synthetic herbicide 3.45b 1c95
s.e.d 0.31 9.0
CV (%) 18.42 8.7

Table 7: Effect of weed management methods on perttage exportable pineapple fruits

TREATMENTS Percentage marketable fruits
Weedy Check 35.02a (32.90)
Manual Weed 44.2b (48.56)
Synthetic herbicide 60.82c (76.18)
Plastic mulch +

Manual Weeding 62.48c (78.60)

Plastic Mulch +

Synthetic herbicide 66.49d (84.04)
s.e.d 1.36
CV (%) 23.26

(2005) indicated that the fact that the crop i®pment, whiles the slowdown in the latter
small and grows slowly initially may favour months represents the transition from the vege-
weeds taking advantage to grow faster in pinetative growth to the reproductive stage
apple fields. The rapid increase in growth ratéGardneret al., 1985; Evans 1996).

was as a result of increase in the amount of dry

matter partition allocated to the above groundsrowth and fruit yield results in the present
portion of the plant after the initial root devel-studies is different from the report of Magh
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al. (2012) who reported that herbicide applicaleaching during rainy periods, controlled
tion did not have significant effects on growthweed growth in the beds and thereby in-
and yield measurements in pineapple. In all thereased the yields for the plastic mulched
growth parameters measured, the two plastiplots. The others did not have the enhance-
mulched treatments showed the greatest effeanent by the plastic mulch and hence could
This confirms earlier findings (Pst al., 1984) not yield as much as them. The lower yields
that the plastic mulch improves the conditiongecorded by the weedy check and manually
for plant development especially by providing aweeded plots could also have resulted from
better conservation of soil moisture (Dole andhe competition for nutrient, light and space
Dole, 1991; Rebolledo-Martineet al., 1997). from the weeds.
The herbicide only treated plots followed the
two plastic mulched treatments in all theln spite of the insignificant differences in the
growth parameters measured. This was ewweight of fruits, plastic mulch + herbicide
pected because the growth on these plots wascorded significantly higher percentage mar-
not limited by competition from weeds, com-ketability than plastic mulch + manual weed-
pared to the manual weeding and the weedyng. This difference may have resulted from
check, despite the fact that its growth was nainsect damage caused to the fruits in the peri-
enhanced by plastic mulch. The manuallyods of high weed populations in the plastic
weeded plot could not perform, as the synthetimulch + manually weeded plots, reducing the
herbicide because it was faced with weed conpercentage marketability of the yield from the
petitions intermittently, since weed control wasplots. The herbicide only treated plot recorded
done on monitored bases. Thus, intermittentower percentage marketability than the two
weed competition, coupled with the lack ofplastic mulched treatments basically because
enhancement by plastic mulch may havef lower yields (fruit weight) as indicated
stressed the growth of the crops, though thegarlier. Insect attacks could not have ac-
seemed to have performed better than theounted for this since the plot had reduced
weedy check. weed populations. The weedy check recorded
the lowest percentage marketability mainly
Estimates of growth made before forcing produe to lower yields (fruit weight) and high
vide information on the progress of growthamount of insect damage caused by insect
which also determines when to force the plantpests which were harboured by the weeds.
and, as well, give an idea on the yield at harThe manually weeded plot also recorded low
vest. Many studies have shown that fruit weighpercentage marketability, possibly for similar
at harvest is highly correlated with growthreasons as the weedy check. The severity of
measured at the time of forcing (Py, 1953; Pylamage by the insect pests and the low yields,
and Lossois, 1962; Weset al., 1979). Conse- however, were not as much as that of the
quently, the differences in yield from the vari-weedy check and this made percentage mar-
ous treatments appeared to follow the samketability for the manual weeding signifi-
pattern in the growth; the two plastic mulchedcantly higher than that of the weedy check.
treatments recording the greatest yield, signifi-
cantly different from the weedy check and theCONCLUSION
manual weeding treatments, with the herbiciddhe efficiencies of the weed management
only plot recording yields between the twomethods evaluated over the weedy check
groups. As indicated by Paulle and Duarteshowed that the best method was the plastic
(2011), plastic mulch helped to prevent rapidnulch + herbicide, followed by the plastic
escape of fumigants, maintained warmer soitnulch + manual weeding, the herbicide only
temperatures during the cool season, retaineahd then the manual weeding. The plastic
moisture at the soil surface, reduced fertilizemulch treatment promoted growth better than
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the manual weeding and herbicide only treat- Plant Nutrition. In D. P. Bartholomew, R. E.
ments. Fruit yield in the plastic mulch treat- Paulle and K.G. Rohrbach (eds). Pineapple:
ments were also similar, but were both greater Botany, Production and Uses. CABI Publish-
than other treatment effects. However, percent- ing. New York
age exportable fruits in the plastic mulch + her-
bicide treatment were significantly higher thanPaulle, R. E and Duarte, O. (2011). Pineapple.
all other treatment effects, including the plastic In J. Atherton (series ed) Crop Production in
mulch + manual weeding treatment. Since pine- Science in Horticulture Series. Vol 1. Tropi-
apples are mainly cultivated for export, under cal Fruits 2% edition pp 327-365. CABI In-
the conditions of this study, the plastic mulch + ternational.
herbicide method is recommended to farmers.
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