Environtropica, August 2013, Vols 9410, 130-135 ISSN 1597-815X

Effects of Soil Amendments on Growth and Yield of Bpper
(Capsicum FrutescenslL.)

Ade woyin O.B!., Fagbayide S.BAnd Oluwafe mi M.O3.
=1 %D epartment of Horticulture, *Agricultural Engineering
Federal College of Agriculture, Akure, Ondo StatgeNa

Accepted on July 26, 2013

Abstract

Research was conducted at the Federal College ac@ture, Akure between March and
August 2010 and 2011 to evaluate the effects cdmiogand mineral fertilizers on growth
and yield of peppePepper seeds were obtained from departmentof AgnyriJniversity
of Ibadan and raised for six weeks in the greendediefore transplanting to the field at a
spacing of 70 cm x 50 cm inter and intra row sp gaiaspectively The treatments were
poultry manure at 5 ton/ha, organomineral fertiigat 3.0 tons/ha, liquid fertlizer at
1,400 lires/ha and control (no fertilizer appligan). The treatments were laid outin a
randomised complete block design replicated fome$. Growth and yield parameters
such as plantheight stem girth, fruit yield, numb&Truits, number of leaves and number
of branches was investigated. Results showed there twere significant increase
(P<0.05) in the growth and yield parameters. Orgamweral fertilizer gave the highest
response, followed by Boostextra, poultry man uré eontrol (no fertillizer) had the least
in terms of improved growth and fruit yield of Causn frutescens. For the
organomineralthe number of leaves, plant heigletngyirth and fruit yield ranged from
139-313,22.3 -56.7cm, 2.3 — 4.50610 - 1.8, and 3.1 t/ha respectively while foz th
control 87 — 192, 20.4 — 49.8cm, 1.6 — 4.3¢ct0 — 14.0 and 1.0 tha. The percentage
increased in yield and growth parameters of orgain@mal fertilizer compared to control
treatment are as follows: 38.7%, 12.2%, 14.0%, 22 #nd 16.9% respectively.
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Introduction

Pepper Capsicumsp.) is one of the most wdely used spices in therldw Pepper
production has increased in recent years worldwidigeria s known to be one of the
major producers of pepper n the world accountiog &bout 50% of the African
production (Erinke, 1989). The good soils and weattan readiy support the good growth
and production of pepper in Nigeria (Adigun, 200Pepper grown in Nigeria is in high
demand because of its pungency and good flavoucalit readily be dried, ground and
packaged for export. Exportation of pepper in Niagehas once been reported as a
lucrative business (Erinle, 1989, Adigun, 2001).pf&e consumption in Nigeria accounts
for 40 percent of the total vegetable consumed dasr (Ernle, 1989). A total of 100-
200ha is being assigned to pepper production dpnimaNigera.

Pepper is utlized mostly for culinary purposes amdsoning. It also has medicinal uses,
internally as a stmulant and carminative and ealgr as a counter- irritant.  Although,
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pepper s widely cuttivated throughout Nigeria, Idge obtained by peasant farmers are
often very low (Adigun, 2001). Production constmisuch as low soil fertity, weeds and
incidence of diseases are the major problems. Catmady, yield in the developing
countries is about 10 — 30% of the developed dean{Grubben and Tahir, 2004). Pepper
can be grown as a rainfed crop or raised entwaljer irrgation n areas with very low
amount of rainfall. The moisture content of thel smid the prevaiing temperature has
important effects on the growth and yield of peppar general, the maximum growth and
production of pepper occur between a temperatungeraf 18C and 30C (Grubben and
Tahir, 2004).

Fertlizers are very mportant inputs n crop paidm when other inputs such as weed
control, good land preparation and high yieldngiet®s were right. Crop yields can be
doubled through balanced use of chemical fertizdn fact the effect can also be more
when combined with organic fertiizers that providdow release of nutrients such as
nitrogen, phosphorus and potassium (Akaateal, 2008). The purpose of fertiizer use is
to remove the imitaton to crop growth that wolld caused by an inadequate supply of
nutrients in the soil (Alan, 1993).

However, there are some organic materials and cawibitioners used to improve soil
physical and chemical condiions and high cropdyieThey serve as growth regulator,
stimulating hormones or biostmulant (Akandst al, 2008). Fertiizers also serve as.
growth regulators in form of organic compounds that widely used to improve
production and quality of agricukural crops. Tigloutheir application, the absorption of
nutrient elements from the soil is maximize. Orgaocompounds which contain hormones
have been found to play important roles n cropdymton such as rapd vegetatve
growth, intiaton of flowering and fruiting and peducton of many crops nclding
pepper (Onofeghara,1981). The effect of these camdgoon the crops may be positve or
negative depending on the concentration applederdk studies have been reported on
the use of organic compounds to enhanced crop ghimtuAkande and Adedran (2004)
reported positve responses of okra and tomatootoplimentary use of terralyt pus with
mineral fertiizer. Adedranet al. (2005) reported greenhouse and field studies ctdiu
on the effect of organic root plus (biostimulant) outrient content, growth and yield of
tomato Lycopersicon lycopersicurivil). Compimentary application of organic rootug
with mineral fertiizer promoted both the vegetatigrowth, root development and fruit
yield of tomato, therefore this study aim at ingesing the effect of some soil
amendment practices on growth and yeld of pepper.

Mate rials and Methods

The experiment was carried out at the expermaeital of Federal College of Agricutture,
Akure, Ondo State, Lattude 7° 16Nand Longitude 5° 14 'E The study locations
characterised by a bimodal rainfal pattern withoreg rainy season, which usualy starts in
the late March while the short rainy season extdrolm September to early November
after a short dry spel n August. The annual &inbf the location during culivaton
varied from 1100 - 1300mm and temperature ranggf@ — 32 C.

The total nirogen was determined by the microkjedmethod while available soil

phosphorus was extracted by the Bray P lextracdm. soil K, Ca, Mg and Na were
extracted using neutral normal WBIAc at soil solution ratio 1:10. (AOC, 1990)
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The expermental design was randomized completek bitesign replicated four times.
Cured poultry manure was colected from organictiiZer unt of the college.
Organomineral fertizer and Boost extra additiveere purchased from Agro chemical
industry. The treatments appled were poutry marar 5 torvha, organomineral fertiizers
at 3.0 tons/ha, liquid fertlizer at 1,400 liress/rand no fertlizer. The treatments were
appied two weeks after transplanting. Growth amd yparameters such as plant height,
stem girth, fruit yeeld, number of fruits and numbef leaves were measured at weekly
interval. At frut maturity, ripe fruts were hamsted at 5 days interval and weghed to
obtain fresh frut weight. Data generated were estbfl to statistical analysis of variance
(SAS, 1994) and means were separated using lgagicaint difference (LSD).

Re sults and Discussion

The results of the physical and chemical analydis tte sol used prior to the

commencement of the experiment are presented it TabThe soi available phosphorus,
the exchangeable bases and CEC were very low (lglzoal Corey, 1973) the soil is
sandy loam with pH slightly acidic. The organic t&gtorganic carbon and total nitrogen
of the soil were relatively low. From the resuit,can be deduced that the soil is low in
fertity and therefore, there s need for fertiizapplication to boost crop production.

Table 1. Physical and chemical properties ofstiie prior to cropping.

Properties Values
pH 6.2
Ca (cmol kg-1) 1.18
Mg (cmal kg-1) 0.96
Na (cmal kg-1) 0.34
K (cmol kg-1) 1.06
CEC (cmol kg-1) 3.90
Zn (mg kg-1) 5.40
Available P (mg kg-1) 6.8
Organic C (%) 0.86
Organic matter (%) 154
Total N (%) 0.87
Sand (%) 64
Sitt (%) 19
Clay (%) 17

The effect of poukry manure, organic mineral feeti and Boost extra are shown in table
2. At sixth weeks after transplanting, pepper tplaneated wih organomineral fertiizer
had plant height of 38.4cm folowed by Boost extgd.3cm) while poukry manure had a
plant height of 34.8cm and control 34.0cm. At tweMVATP, treatment with

organomneral had tallest plant height of 56.7crovied by Boost extra (52.8cm) and
poutry manure had a plant height of 54.8cm, cbri8o8cm. The control treatment had
the least value compared to other treatments,cthid be as a result of growing of crops
continualy on the same piece of bnd which had tedsoil nutrient depleton and low
fertity status of the soill. This observation aglewth the findings of Wangt al (1999)
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who worked on critcal levels for soill pH in sedntgy soil of Southwest Nigeria and
reported that extensive cultivation and continuasge of the same piece of land without
fertlizer application resulted in sharp declinesibi pH and poor sol nutrient status.

Table 2. Effect of soil amendment on plant heighipepper plant

Weeks after Organomineral Boost Extra PoutryManure  Control
transplanting cm cm cm cm

2 2.3 21.1 19.3 2.4
4 26.7 32.¢ 27.¢ 25.2

6 35.3 388 34.8 34.0
8 45.9 49.2 44.9 44.9
10 51.6 52.9 48.3 48.1
12 56.7 54.8 52.8 49.8
LSD 1.0 13 12 1.0

Table 3. Effect of soil amendment on stem girtpepper plant

Weeks After Organomineral  Boost Extra Pouttry manure Control
Transplanting cn? cn? cn? cn?

2 2.3 2.1 17 1.6

4 24 3.4 3.C 2.¢

6 3.2 35 35 2.9

8 3.9 39 3.9 3.2
10 4.4 4.3 4.3 3.8
12 4.5 4.4 4.3 4.0
LSD 0.1 0.3 0.1 0.2

The effect of organomneral, poukry manure, baesra are shown in table 4. At twelve
weeks of transplanting treatment with organomndsad stem girth of 4.5c¢intreatment
with Boost extra had 4.4¢m while poultry manure had 4.32m and control had 4.0ém
This observation agreed with the work of Adedietnal (2003) who worked on effect of
organic waste and method of compostng compost yad two vegetable crops and
concluded that organic manures rekased their enutrslowly but regulary and it
improved the soll physical properties for good ténd structure.

Table 4. Effect of soil amendment on number of ¢ines of pepper plant

Weeks After Organomineral Boost Extra Poulry manure  Contrdl
Transplanting

2 6.( 5.C 4.( 3.C

4 8.0 7.0 6.0 6.0

6 12.0 10.0 9.0 8.0

8 15.0 12.0 11.0 11.0

10 17.0 14.0 130 12..0

12 18.0 17.0 15.0 14.0
LSD 0.5 0.4 0.5 0.4
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There were significant increase (P<0.05) in theld yparameters among the treatment
used. Tabke 6, showed the effect of organomindredst extra, poultry manure, and
control on pepper frut yield. Treatment with orgamneral fertlizer gave the highest
yield response, folowed by Boost extra, poultrynomae and the control

Table 5. Effect of Sol Amendment on Leaves of Repgplant

Week After Organo mineral Boost Extra Poutry Manure Control
Transplanting

2 139.0 105.0 95.0 87.0

4 202.0 189.0 164.0 122.0

6 252.0. 224.0 179.0 132.0

8 269.0 241.0 199.0 158.0

10 292.( 264,C 244.( 169.(

12 313.( 288.( 250.( 192(

LSD 0.3 0.4 0.3 0.4

Table 6 : Fruit Yield (t/ha)

TREATMENTS tha
Organo mineral 3.7a
Poutlry Manure 2.8c
Boost Extra 21
Control 1.0
LSD 05
Conclusion

The significant increase in growth and yield of gerpplant treated with organomineral

fertizer compared to other treatment could beibated to the combined effect of organic

materals fortfied with mneral fertlizer to impre and hasten the release of nutrents for
plant use. Ths was folowed by boost extra whghnilqud form which releases nutrient

rapidly but had no postive effect on sol struet@nd organic matter content of the soil.
The poultry manure treatment was significanty Imive to the slow rekase of the

nutrients to plant.
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