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Abstract: Sweet pepper farmers do not seem to give the desired attention to the manner in which they prepare
their lands. An experiment to determine the effects of land preparation and weeding regime on the yield sweet
pepper (Capsicum anmiim L) was conducted in Mubi, Nigeria during the 2008 and 2009 rainy seasons. The
experiments were laid out in a split plot design with land preparation (zero tilled, Ploughed, Ploughed and
Harrowed and Raised beds) assigned to the mam plot. Weeding regimes at: No weeding, 2ZWAT (Weeks After
Transplanting), 2 and 4 WAT and 2, 4 and 6WAT were assigned to the sub plots. Data were collected on yield
characters such number of fruits per plot, number of fruits peer plant, fruit length, fruit diameter, yield per plot
and vyield per hectare. Results obtamned from the experiments shows that a Land preparation was significant
(p<0.05) for days to first flowering and fruit length. A sigmficant (p<0.05) effect was also shown by land
preparation yield per plot, vield per hectare, fruit length, fiuit diameter, number of fruits per plant, total number
of fruits per plot, fruit yield per plot and yield per hectare. The weeded three times at 2, 4 and 6WAT made a
significant impact in all the yield characters studied. The raised bed method of land preparation and weeding

three times at 2, 4 and 6 WAT was therefore recommended for optimum pepper yield i the study area.
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INTRODUCTION

Sweet pepper (Capsicum annutm 1..) also called bell
pepper or pimento belongs to the family solanaceae
(Olarewaju and Showemino, 2006; Kabura et af., 2008). It
15 an important vegetable crop all over the world
(Peet, 2006) which ranks third in worlds vegetable cycle
after tomato and onion (Alanfasoye et al.,, 2006). It is
estimated that more than 7.5 million acres of capsicum are
grown around the world (Peet, 2003), mostly in the tropics
and sub-tropics (Aliyu, 2000) such as in Malaysia, Hast
Africa, Central and West Africa, Carribeans and the
Philippines. The crop is believed to have originated from
the southern tropical America’s probably in Mexico,
where its domestication occurred around 2000 BC. Pepper
was introduced to new world by Columbus in the fifteenth
century (Gungula and Bayaso, 2005). In Nigeria, sweet
pepper has been grown for many years by peasant
farmers in the northern part of the country
(Olarewaju and Showemino, 2003). Nigeria is the fifth in
the world pepper production (USDA, 2001) with over
630,000 metric tones (Muhamman and Auwalu, 2009).

Weeds comprise the most undesirable aggressive
and troublesome elements of the world’s vegetation. They
are plants which grow out of their proper places

and whose virtues have not yet been discovered
(Kazi et al., 2007). Also, Shah and Khan (2006) defined it
as plants whose negative values are more than their
positive values. Tt is also considered as a plant growing at
wrong place or where it 18 not desired (Leela, 2002).

Every seed requires a proper land preparation for
optimum  germination emergence and subsequent
vigorous growth. Soil management practices such as
tillage is useful in improving soil physical, chemical and
biological conditions for enhanced crop performance
(Peet, 2002; Hossain et al, 2002; Olson et of., 2004,
Barut and Akbolat, 2005). Farmers however, do not give
deswred attention to the manner mn which they prepare
their lands. Indeed, the number of weeding and the time at
which these weeding are done are also important factors
towards achieving optimum yield. Although, little is
known about the best land preperation and weeding
regime, the objectives of this study was to examine the
appropriate land preparation types and weeding regime to
improve sweet pepper yield.

MATERIALS AND METHODS

The experiment was conducted in two years during
the 2008 and 2009 rainy seascons atthe Teaching and
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Research Farm of the Federal Polytechnic Mubi. Mubi is
located m the Northeastern part of Adamawa State
between latitude 9°26 and 10°10' N and longitudes 13°1°
and 13°44'E (Shehu et af., 2007, Philip et af., 2010). It has
a land area of 506.40km* (Adebayo, 2004), at an altitude of
696 m above sea level (Encarta, 2004). The climate is
characterized by alternating dry and wet season. The rains
last from April to October with a mean annual ramnfall from
700 mm to 1050 mm (Adebayo, 2004). The land use types
are maimnly arable farmmg and livestock production
(Tekwa and Usman, 2006).

Sweet Pepper seeds, SAMARU MILD obtained from
Adamawa State Agricultwral Development Programme
were sown by broad casting in a nursery The total land
area used for the experiment was 9.5 mx=29.5m (280.25 m?),
Soil samples were collected at random at sixteen (16)
different locations within the experimental area and the
physical and chemical properties of the soil were
determined. The site for the experiment were measured
and marked out using measuring tapes and wooden pegs.
Plots were first sprayed with paraquat (Gramazone®) to kill
all green vegetation and later various sub plot were made
for the different land preparation. Plots for Zero Tillage
(ZT) were left while those to be Ploughed (P) were done
using large hoes. The Ploughed and Harrowed (PH) plot
was done manually using digging hoe. Raised Seedbeds
(RB) were made using large hoes after deep tilling.
Weeding was done using simple hoe at each weeding
regime for the ploughed, ploughed and harrowed and
raised beds while simple hand picking was done for the
zero tilled plots. This method was adopted till the end of
the experiment in the two years.

Statistical analysis: Data collected were analyzed
using Analysis of Variance (ANOVA) procedure
(Steel et al., 1997). Data for the two years were combined

and analyzed for growth, yield and weed characters. Mean
separation was made for means with sigmficant F-test at
5% level of probability using Least Significant Difference
(LSD) test.

RESULTS

Table 1 presents the mean values for days to first
flowering and days to 50% flowering of sweet pepper
during the 2008 and 2009 rainy seasons. There were no
significant (p>0.05) effect of land preparation on days to
first flowering m both seasons and the combined.

However, weeding regime differ significantly (p<0.01)
in 2009 and the combined, but did not differ significantly
(p=0.05) in 2008. Days to 50% flowering was significantly
{(p<0.05) different for land preparation in 2008 , with raised
beds pots recording highest mean value of 26.10 days
while the control plot had 8.10 days. In 2009 and the
combined, there was no significant (p=>0.05) variation in
days to 50% flowering for land preparation. Weeding
regime noticed a highly significant (p<0.01) variation in
both the seasons and the combimed. Plots weeded 3 times
had 38.10 days while the control plot did not flower in the
combined.

Fruit length: The Mean values of fruit length and fruit
diameter of sweet pepper during the 2008 and 2009 rainy
seasons are presented in Table 2.

Fruits length in 2008 had a significant (p<<0.05)
variation for land preparation and a highly sigmificant
(p<0.01) wvariation in the combined analysis. Both
ploughed plots and ploughed and harrowed plots
recorded 36.60 and 34.60 mm, respectively in the
combined, while raised beds plots recorded 44.30 mm as
against the 18.60 mm recorded by zero tilled plots. There
was no sigmficant (p=0.05) effect of land preparation on

Table 1: The effects of land preparation and weeding regime on days to first flowering and day to 50%% flowering of sweet pepper in 2008 and 2009 rainy seasons

Days to first flowering Days to 50% flowering
Treatments 2008 2009 Combined 2008 2009 Combined
Land preparation (LP)
Ploughed 2317 32.83 28.00 14.80 31.70 23.20
Plowed and harrowed 23.42 34.67 29.04 17.50 21.00 19.20
Raised bed 17.42 31.92 24.67 26.10 25.40 25.80
Zerotilled 23.33 36.50 29.92 8.10 26.40 17.20
Level of significance Ns Ns Ns * Ns Ns
L8D 6.94
Weeding regime (WR)
0 WAT 24.42 36.17 30.29 0.00 0.00 0.00
2 WAT 22.58 34.58 28.58 10.90 18.90 14.90
24 WAT 19.83 34.75 27.29 23.70 41.30 32.50
2,4.6 WAT 20.50 30.42 25.46 31.90 44.20 3810
Level of significance Ns e o *# *# ol
L8D 1.50 2.279 6.80 13.75 747
LPX WR Ns Ns Ns ek Ns Ns
L8D 13.02

NS: Not Significant, *: Significant at 5% Level of probability, WAT: Weeks after transplanting, **: Highly significant at 196 level of probability
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Table 2: The effects of land preparation and weeding regime on fruit length, fruit diameter and stem diameter of sweet pepper in 2008 and 2009 rainy seasons

Fruit length (mm)

Fruit diameter ¢mm)

Treatments 2008 2009 Combined 2008 2009 Combined
Land preparation (LP)

Ploughed 32.40 40.70 36.60 15.56 21.17 18.37
Plowed and harrowed 34.40 34.80 34.60 16.20 17.35 16.77
Raised bed 49.10 39.50 44.30 22.85 22.99 2292
Zero tilled 20.60 16.70 18.60 12.31 9.77 11.04
Level of significance * Ns ik Ns Ns *
L8D 10.18 8.57 5.17
Weeding regime (WR)

0 WAT 11.90 0.00 6.00 5.27 0.00 2.03
2 WAT 26.30 13.80 20.00 12.72 8.00 10.36
24 WAT 47.70 47.20 47.50 23.83 26.19 25.01
2,4.6 WAT 50.60 70.80 60.70 25.10 37.08 31.09
Level of significance ok w w ** ok ik
L8D 16.80 14.58 10.84 6.91 846 5.32
LPX WR Ns Ns Ns Ns Ns Ns
L8D

*: Significant at 5% Level of probability, N8: Not significant, **: Highly significant at 1%6 Level of probability

fruit length in 2009. However, weeding regime had a
highly significant (p<0.01) effect on fruit length in 2008,
2009 and i the combined. The highest mean values
recorded was in plots weeded 3 tiumes with 50.60,
70.80 and 60.70 mm for 2008, 2009 and the combined,
respectively. The least mean values noticed with zero
weeded plots were 11.90, 0.00 and 6.00 mm, respectively
for 2008, 2009 and the combined years.

Fruit diameter: In Table 2, fruit diameter did not differ
significantly (p>0.05) in both 2008 and 2009 for land
preparation, but differed significantly (p<0.05) i the
combined. Raised beds plots had the highest mean value
of 22.92 mm, followed by the ploughed plots (18.37 mm),
and ploughed and harrowed plots (16.77 mm). The control
plot (zero tilled) had the lowest diameter of 11.04 mm.
Weeding regime however had a highly significant (p<0.01)
effect on fruit diameter in both the seasons and m the
combined analysis. The ghest mean values of 37.08 mm
was recorded by plots weeded 3 tumes in 2009 while the
least mean value of 0.00 mm was observed with zero
weeding in 2009.

Number of fruits per plant: Mean values of the munber of
fruits per plant, total munber of fruit per plot, yield per plot
and yield per hectare of sweet pepper during the 2008 and
2009 rainy seasons and the combined are presented in
Table 3.

There was a significant (p<0.05) effect of land
preparation on number of fruits per plot in both 2008 and
2009. There was also a highly sigmficant (p<0.01) effect of
land preparation on the number of fruits per plot in the
combined analysis. Zero tilled plots recorded the least
mean values of 0.40, 0.43 and 0.42 for 2008, 2009 and the
combined, respectively while raised beds plots showed
the highest mean value of 1.87,1.67 and 1.62 for 2008, 2009

and the combined, respectively. Similarly, weeding regime
had highly significant (p< 0.01) effects on number of fruits
per plant in both seasons and the combined analysis.
Highest mean values of 2.58 was recorded for plots
weeded 3 times in 2009 while the least mean value of 0.00
was recorded for the zero weeded plots in 2009.

Total number of fruits per plot: Table 3 also presents
total number of fruits per plot. This was not significantly
(p=0.05) different for land preparation in 2008, but was
highly sigrificant (p<<0.01) in both 2009 and the combined
analysis. The lowest mean values were 2.50 (2009) and
212 (combined analysis). Also there was a significant
(p<0.05) effect of weeding regimes on total number of
fruits per plot in 2008 and a highly sigmficant (p<0.01)
effect in both 2009 and the combined. In 2008, plots
weeded once had 2.00, while those weeded twice and
thrice had 4.08 and 11.58, respectively. The least mean
value n 2009 was with zero weeding recording 0.00 while
plots weeded 3 tumes had 23.25.

Yield per plot (g): Yield per plot was significantly
{(p<0.05) affected by land preparation in 2008 and 2009 and
highly sigmficant (p<0.01) in the combined analysis
(Table 3). Highest mean value was recorded for raised
beds plots with 97.70 g in 2008 and 271.50 g in 2009, while
184.60 g was recorded for raised beds m the combined
analysis. However, weeding regime observed a highly
significant (p<<0.01) effects on yield per plot in 2008, 2009
and in the combined years.

Yield per hectare (Tonnes): Similarly in Table 3, yield per
hectare was significantly (p=>0.05) affected by land
preparation in 2008 and 2009 and highly significant
{(p=0.01) in the combined. The highest yield was recorded
for raised beds plots in 2009 with 6.79 tonnes/hectare
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Table 3: The effects of land preparation and weeding regime on no of fruits/plant, total number of fruits/plot, yield/plot and yield/ha of sweet pepper in 2008

and 2009 rainy seasons

Number of fruits/plant Total number of fruits/plot Yield/plot (g) Yield (tones ha™")
Treatments 2008 2009 Combined 2008 2009  Combined 2008 2009 Combined 2008 2009 Combined
Land preparation (LP)
Ploughed 0.60 1.17 0.88 242 9.58 6.00 25.00 195.70 110.30 0.62 4.89 2.76
Plowed & harrowed 0.82 0.67 0.74 4.75 5.33 5.04 49.40 99.80 74.60 1.23 2.50 1.86
Raised Bed 1.87 1.67 1.62 9.08 1650 12.79 97.70 271.50 184.60 2.44 6.79 4.62
Zero Tilled 0.40 0.43 0.42 1.75 2.50 212 14.40 43.50 29.00 0.36 1.09 0.72
Level DfSigni_ﬁcance * Bl L ns sesfe e * Bl sesfe * o e
LSD 0.57 0.37 0.81 3.29 2.17 30.75 136.3 46.39 0.77 2.48 1.16
Weeding regime (WR)
OWAT 0.12 0.00 0.06 0.33 0.00 0.17 1.90 0.00 0.90 0.05 0.00 0.02
2 WAT 0.60 0.25 0.43 2.00 1.25 1.62 25.50 11.70 18.60 0.64 0.29 0.47
24 WAT 0.95 0.80 0.88 4.08 .42 6.75 48.40 131.10 89.80 1.21 3.28 2.24
24.6 WAT 2.02 2.58 2.30 11.58  23.25 17.42 110.70 467.80 289.20 277 1169 7.23
Level of Significance #F o #F o o o #F o o ok o o
LSD 0.41 0.45 0.30 241 4.02 2.28 42.54 83.70 45.71 1.06 2.09 1.14
LPX WR Ns Ns * * o o Ns o o Ns o o
LSD 0.58 513 7.42 441 165.80 98.56 4.14 2.23

*Rignificant at 5% Level of probability, **Highly significant at 1%6 Level of probability, Ns: Not significant, WAT: Weeks after transplanting

while the least yield was noticed m zero tilled plot with
0.36 tonnes/hectare in 2008. The combined analysis had
2.76  tomnes/hectare for ploughed plots, 1.86
tonnes/hectare for ploughed and harrowed plots, 4.62
tonnes/hectare for the raised beds plots and 0.72
tonnes/hectare for the control plots (zero tilled).
Furthermore, weeding regime had a highly sigmficant
(p=0.01) effect on yield per hectare in both the seasons.
Plots weeded 3 tuimes had 2.77 tommes/hectare, 11.69
tonnes/hectare and 7.23 tonnes per hectare in 2008, 2009
and the combined, respectively.

DISCUSSION

The non significant effect of land preparation in both
the seasons on days to first flowering might also be due
to the maturity and life cycle of the plant, as well as the
day sensitive nature of the crop as it belongs to the night
shade family. The poor cloud cover i the early days of
June and Tuly did not give enough shading to initiate
reasonable flowering in the treatments. This result 1s in
agrees with the report of Aliyu et al (1996). The
competitive ability of weeds flora in the less frequently
weeded plots have contributed to reducing the vegetative
growth of the host crop. These findings did not agree
with finding of Aliyu et al. (1996) that delayed vegetative
growth due to weeds vegetation cover will delay
flowering of pepper in weedy plots. The significant effects
experienced in 2009 with increased number of days to first
flowenng witnessed mn zero weeding, also follow the same
explanation as was supported by the study of Alabi (2006)
who reported that the development of flowers started
6WAT and continued till 12ZWAT before it declined
sharply.

The significant variation in the length of fruit in the
first season for land preparation could be as a result of

65

inereased number of branches and leaves m the raised
beds plot. The ploughed and harrowed also had a better
leaves and branches thus exposing the plants for better
photosynthetic opportunity. This also agree with the
study of Aliyu et al. (1996) that enhanced photosynthetic
surface as a result of leaves addition and subsequent
improved physiological activities. This leads to more
assimilates being produced and used for rapid increase in
fruits sizes. Similarly, both fruit length and fruit diameter
differed sigmficantly m both seasons. This was
principally due to less competition with weeds in the
envirommernt.

The sigmficant effect of mumber of fruits per plant
and total number of fruit per plot can be related to the
increased number of branches. Alabi (2006) reported that
the increase in the number of leaves would increase
photosynthetic  surfaces of plants. The current
photosynthates produced would ultimately lead to the
production of assimilates that will be used by the plants
to increase fiuit production. The weedy check plots could
not yield fruits in 2009 because of the type of weed flora
experienced and weed canopy which covered the pepper
thus suppressing them from normal growth. This may lead
to no yield, especially as pepper is a poor competitor
(Leela, 2002).

Weeding done three times in these season however,
resulted in a higher mumber of fruits on each plant. This 1s
because of improved soil conditions, reduced weed-crop
competition, adequate moisture supply and good soil
aeration (Ayub et al, 2003; Khattak et af., 2005). Also
some studies reported that primary tillage operations had
a transitory influence on socil physical properties
(Barzegar et al., 2004a, b).

The yield of pepper per plot was sigmficant in 2009
probably due to the increased precipitation in the later
days of crop vegetative phase and a reduced intensity of
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the rains during the flowering and fruiting stage. Yield of
15.13 ton ha™ obtained by Alabi (2006) was a little higher
than the highest result obtained in this experiment
(7.23 tons ha™"). This was so because of the weed
population and weed flora type experienced in the
experiment, as well as the problems of soil compaction in
the zero tilled plots and the weedy plots (Yield per plot
was significantly high in 2008, probably due to relatively
low rainfall distribution during firuiting stage. This finding
agreed with the report that pepper required very limited
moistwre and relative humidity during flowering and
fruiting stages (Messiaen, 1992; Ferrara et al, 2011).
However, Rasheed and Sola (2005) maintained that the
relative good fruit yield was due to enhanced growth
resulting from improved plant environment. A similar
result was obtained by Ghoname and Shafeek (2005) with
increased mamure application.

CONCLUSION

Based on the results obtained from this research, it
can be concluded that land preparation has a significant
effect on some vyield characters of sweet pepper
(Capsicum annuum 1.). The raised bed type produced a
maximum effect in fruit length, fruit diameter and number
of fruits per plant, total number of fruits per plot, yield per
plot and yield per hectare. The weeded three times at 2, 4
and 6 WAT equally made a significant impact in all the
vield characters studied. There were significant
interactions between some yield characters. There was
also no interaction of the factors with any of the
phenological characters. Tt appears that weeding of sweet
pepper at 2.4 and 6 WAT would result in optimum fruit
vield in the study area. Growing sweet pepper on a well
prepared soil such as the raised beds will also give a
higher yield in the study area. Thus, a similar research
should be carried out under an irrigated condition for
comparisons.
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