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ABSTRACT

A field experiment was conducted to determine the performance of habanero pepper varieties as
influenced by phosphorus and poultry manure fertilization. The experiments were carried out
during the 2016 wet season at the Institute for Agricultural Research Farm Samaru, Kaduna State
and NIHORT Farm Bagauda, Kano State. The treatments evaluated were four phosphorus rates
(0, 30, 60 and 90 kg P,0s ha) and four poultry manure rates (0, 3, 6 and 9 t ha™) which were
factorially combined and laid in a Randomized Complete Block Design (RCBD), replicated three
times. Parameters measured were, plant height (cm), number of leaves, number of branches, leaf
area (cm?), leaf area index, crop growth rate (g wk™), relative growth rate (g g wk™), net
assimilation rate (g m?wk™), number of days to 50% flowering, number of fruits per plant, fruit
weight per plant (g), fruit yield t ha™. Plant height (30.13cm atl0 WAT), number of leaves
(247.42 at 10WAT), number of branches (42.92 at 10WAT), leaf area (4813.80cm®at 12 WAT),
leaf area index (2.14 at 12 WAT), shoot dry matter (6.25g at 9WAT), leaf dry weight (6.47g at 12
WAT), number of fruit per plant (36.58), fruit weight per plant (280.21g) and fruit yield per
hectare (14.63t ha™) showed significant response to phosphorus fertilizer with 60kg P,Os ha™
producing higher values in Samaru. While in Bagauda, number of leaves (140.67 at 10 WAT),
leaf area (2775.20cm? at 10 WAT), leaf area index (1.23 at 12 WAT), shoot dry matter (5.96g at
12 WAT), leaf dry weight (1.56g at 9 WAT), stem dry weight (3.18g at 12 WAT), crop growth
rate (0.93 at 9-12 WAT), number of fruits per plant (21.92), fruit weight per plant (168.13) and
fruit yield per hectare (8.41) were significantly increased by application of 90 kg P,Os ha™'which
led to early 50% flowering (32.58). Most growth and yield characters of habanero pepper were
highest by application of poultry manure at 6 and 9 t ha™in Samaru and Bagauda respectively.
Regression analysis showed the optimum rates of phosphorus and poultry manure for habanero
pepper yield was 55.42 kg P,Os ha™ and yield of 9.98t ha™. Poultry manure when regressed
against pepper yield showed an optimum of 4.90 t ha™ yielded 11.93 t ha™*. In conclusion, it could
be suggested that combination of phosphorus and poultry manure at a rate of 55.42 kg P,Osha™
and 4.90 t poultry manure ha™ can be used by farmers in the Savannah zones.

Vi
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CHAPTER ONE

1.0 INTRODUCTION

Habanero pepper (Capsicum chinense L.) belongs to a group of hot pepper popularly
called atarodo or tarugu in Nigeria. Most often scientists mistakenly classify the
habaneros as members of sweet pepper group. It is believed to have originated from Cuba
(De Witt and Gerlach, 1964) from there it was introduced to South and Middle America
(Mac Nesh, 1964). It is a tropical crop which can also be grown in the subtropical
environments and it can grow on a wide range of altitudes, with rainfall between 600-
1250mm. The crop requires well drained fertile soil with pH range of 6.5-7.5 (Matta and
Cotter, 1994). The best fruits are obtained at temperature of 21- 25°C during day time and
night temperature of 15-20°C. High temperature above 31°C affect fruit quality,
especially fruit color, however, growth cease at lower temperature below 10°C (Grubben,
1977). In recent years, the habanero pepper has become increasingly important as a result
of it high diversity and high fruit pungency, which makes it desirable species in many
countries. Pungency of fruit depends on the environmental factors which include soil
type, osmotic properties and nutrient compositions (Soria- Fregoso et al., 2002).
Habanero pepper is usually grown as a rainfed crop and occasionally as an irrigated crop
during the dry season in lowland areas (Poulos, 1993). Poorly distributed rainfall and
limited water supply situation result in poor fruit set or fruit rot. Large scale production of
habanero pepper is mainly during rainy season. However, it does not require high
temperature. The rain fed crop (June-September) is also important due to continuous

demand for fresh pepper (Muhammad, 1989).



Habanero pepper possesses an apple-cherry tomato flavor; mature fruits measure 2.5 to
3.8 cm in length and 2.5 to 3.8 cm in diameter (Gardner and Queeley 1999). Similar
agricultural practices are often used for sweet and hot pepper species, although these

crops differ in growth, habit, and fruiting characteristics.

11 Production and Importance of Pepper

Pepper is an important horticultural crop not only because of its economic importance but
also due to the nutritional and medicinal value of its fruits as well as being an excellent
source of natural colours and antioxidant compounds (Howard et al., 2000).
Comparatively, yield in the developing countries is about 10 — 30% higher to that
obtained in developed countries (Erinle, 1989; Grubben and Tahir, 2004). However,
Nigeria is known to be one of the major producers of pepper in the world accounting for
about 50% of the African production and the major area of production is Northern
Nigeria (Anonymous, 2007; Erinle, 1989). High potential pepper producing areas of
Nigeria such as Kaduna, Kano, Jigawa, Katsina, Sokoto, Plateau and Bauchi States (most
of which also lie within the derived savannah zone) produce enough pepper to meet the
needs of the people in the deficit areas (e.g. Southwest i.e. Ogun, Oyo, Ondo, Osun, EKiti
and Lagos States).

The FAO world production statistics of fresh pepper regardless of type in 2013 was
31,131,226 metric tonnes, out of which Africa produced 2,873,802 metric tonnes. (FAO,
2014) West Africa produced 771,424 metric tonnes, while Nigeria produced 510,000
metric tonnes. The total area put under production in the world was 1,899,956ha, Africa

accounted for 352,685ha, West Africa 155,153ha, and Nigeria 65,000 ha in 2013. China



is the biggest pepper producing country in the world with 15,823,000 tonnes while
Nigeria top countries in West Africa. Nigeria produces about 56% of West Africa and
18.5% of Africa’s production (FAO, 2013). Annual yields of hot peppers range between
15 to 55 tha™. The yields are variable and dependent on cultivar which differs in size of
fruits and of plants, and on the system of cultivation (Norman, 2002). For its wide use in
Nigerian diet, habanero pepper is an important traditional crop mainly valued for its
pungency, aroma and color particularly by Yoruba people. The crop is one of the
important spices that serve as the source of income particularly for small scale producer
in any part of northern Nigeria (Howard et al., 2000). Pepper has increased in popularity,
value and importance over a long period, thus making it an indispensable part of the daily
diet of millions of Nigerians. Pepper is normally used as a spice in the preparation of
soups and stews. It can also be used as a condiment and extensively in flavoring of
processed meat, coloring certain food preparation and also used for medicinal purposes
(Alabi, 2006; UGCE, 2009). According to Marin et al. (2004), and Gil-guerrero et al.
(2006), habanero pepper is an excellent source of natural colors and antioxidant
compounds, ascorbic acid, carotenoids and phenolic compounds. It also contains vitamins
A and C and it was reported that the pro-vitamin A (B Carotene) and ascorbic acid
increase as hot pepper mature. The intake of these compounds in foods is an important
health protecting factor, they have been recognized as being beneficial for prevention of
widespread human diseases, including cancer and cardiovascular diseases, when taken
daily in adequate amounts (Kaur and Kapoor, 2001; Sardas, 2003).

1.2 Justification and Objectives of the Study

Pepper is a very important fruit vegetable in the tropics and the world. In Nigeria, it is

second most important vegetable after tomato (Olaniyi and Ojetayo, 2010). Although
3



pepper is widely cultivated throughout Nigeria, yields obtained by peasant farmers are
often very low (Adigun, 2001). However there is need to increase production as indicated
by the demand for pepper throughout the year, but this has been hampered as a result of

low soil fertility and other factors.

Generally, farmers usually do not consider the use of phosphorus fertilizer in pepper
cropping due to the fact that they do not know the importance of phosphorus fertilizer in
pepper production and also because of it slow release. Sanchez et al. (1996) emphasized
that sustainable crop production is impossible without the application of phosphorous
fertilizer. As stated by Degeus (1973), phosphorus promotes the development of the root
systems, seed formation, and hastens ripening in pepper. In order to stimulate early
growth and development, care should be taken to provide the crop with sufficient amount
of easily available phosphorus (Tisdale et al., 1993). Slow release fertilizers also hold
great promise for the production of solanaceous vegetables. To attain considerable
production and quality yield for any crops it is necessary for ensure the availability of
essential nutrient components in proper doses.

There is the need to augment the nutrient status of the soil to meet the crop requirement
and maintain the fertility status of the soil. One of the ways of increasing the nutrient
content is by boosting the nutrient content with organic materials such as poultry manure,
with or without inorganic fertilizers (Ajayi et al., 2008). Poultry manure is relatively
resistant to microbial degradation (Dauda et al., 2005a and b). However, it is essential for
establishing and maintaining the optimum soil physical condition for plant growth.
.Organic farming provides several benefits to the growers. It reduces production cost and

it is an environmentally friendly method of cultivation. The use of organic manure alone



may not give reasonable economic yield, hence it is vital to find the appropriate
combinations of phosphorus fertilizer with poultry manure to obtain financially viable
yield of pepper.

The study was undertaken with a view to improve available literature on the rate of
poultry manure and phosphorus fertilization for good performance of habanero pepper
and also to increase the productivity of habanero pepper using manure and phosphorus at

optimum rate. This study was conducted with the following objectives,

i. To determine the effect of phosphorus fertilization on growth and yield of
habanero pepper

ii. To determine the effect of poultry manure rate on growth and yield of habanero

pepper.



CHAPTER TWO
2.0 LITERATURE REVIEW
2.1  Roles of Phosphorus in Plant Nutrition
Phosphorus has long been known to be an essential element in the nutrition of plants. It
plays key roles in cellular energy transfer, respiration, and photosynthesis (Price, 1970).
In addition, Phosphorus plays an essential role in many physiological and biochemical
processes and is an essential component of deoxyribonucleic acid (DNA) and ribonucleic
acid (RNA) (Olsen and Khasawneh, 1980). Neither plants nor animals can grow without
phosphorus. Phosphorus is an important constituent of nucleo proteins, high energy
transfer compounds such as adenosine triphosphate and plays a key role in energy
transfer in the metabolic processes (Siddesh, 2006). It is an essential component of the
organic compound often called the energy currency of the living cell; ATP. Synthesized
through both respiration and photosynthesis, ATP contains a high-energy phosphate
group that drives most energy-requiring biochemical processes. For example, the uptake
of nutrients and their transport within the plant, as well as their assimilation into different
bio-molecules are energy-using plant processes that require ATP as stated by Sopher and
Baird (1982).
Phosphorus is an essential component of DNA, the seat of genetic inheritance, and of
ribonucleic acid RNA, which directs protein synthesis in both plants and animals.
Phospholipids, which play critical roles in cellular membranes, are another class of
universally important phosphorus-containing compounds. For most plant species, the
total phosphorus content of healthy leaf tissue is not high, usually comprising only 0.2

and 0.4% of the dry matter (Brady and Weil, 2002).



Phosphorus is essential for numerous metabolic processes. Among the significant
function and qualities of plants on which phosphorus has an important effects are,
enhances many aspects of plant physiology, including the fundamental processes of
photosynthesis, reproduction (flowering, fruiting and seed production), nitrogen fixation
and maturation.

Phosphorus has pronounced effect on tomato and pepper plants. It is absorbed in
relatively large quantities by most plants which plays a vital role in plant growth. It
promotes root growth, flower, and fruit and seed development and stimulates stiffer
stems. When a crop such as pepper and cereals are deficient in phosphorus, growth is
retarded and the formation and ripening of seeds may be retarded, plant develops a
stunted root system and leaf development is reduced (Addo-Quaye et al., 1993).

Root growth, particularly development of lateral roots and fibrous rootlets, is encouraged
by phosphorus. In cereal crops, good phosphorus nutrition strengthens structural tissues
such as those found in straw or stalks, thus helping to prevent lodging (falling over).
Improvement of crop quality, especially in forages and vegetables, is another benefit
attributed to this nutrient (Brady and Weil, 2002). Both inorganic and organic forms of
phosphorus occur in soils and both are important to plants as sources of this element. The
relative amounts in the two forms vary greatly from soil to soil. The organic fraction
generally constitutes 20 to 80% of the total phosphorus in surface soil horizons. The
deeper horizons may hold large amounts of inorganic phosphorus, especially in soils
from arid and semiarid regions (Brady and Weil, 2002).

Phosphorous has a lower mobility in the soil than any other nutrients and it does not

remain in a free state for long in which it is slowly available to plants (Parnes, 1990).



Plants deficient in phosphorus are stunted and in contrast to those lacking nitrogen, are
often dark green colors. The effect of phosphorus on the formation and translocation of
carbohydrates, roots development, nodulation, growth and other agronomic characters are
well recognized. Phosphorus induces earliness in flowering and fruiting including seed
formation (Buckman and Brady, 1969). Again secondary mechanism of interference was
the absorption of phosphorus from the soil through luxury consumption, increasing the
tissue content without enhancing smooth biomass accumulation (Santos et al., 2004).

2.2 Roles of Manure in Plant Nutrition

Manure benefits both the soil and the crop. It improves the tilth of heavy soils, and
increases the water holding capacity of light soils. The full benefit of manure is obtained
only when the soil is well cultivated, well drained, and well limed (Russell, 2004).
Animal waste can make substantial contribution to nitrogen, phosphorus, potassium and
other nutrient needs. Total supply, however, depends on the nature and size of animal
enterprises and methods used in decomposing, storing, and application of the manure
(Habtemariam, 2003; Russell, 2004). There is variability in the nutrient composition of
manures and this depends on the type of animal, its age, the feed supplied, bedding
material used, storage and handling of manure (Anon, 1980; Aliyu, 2002), hence the
reason for the differential response of crops to different manures. Nitrogen from manure
is lost from the soil. In fact some loss is inevitable no matter how the manure is stored or
applied. Phosphorus and potassium losses are less likely except through direct run off and
leaching from open storage lots or as a result of setting in open lagoons. Besides N, P and
K, manures contain all other essential elements. However the nutrient contents of

manures may vary depending upon the feed, bedding and the individual animal (Ofori



and Santana, 1990). The nutrient content of the manure has a direct bearing on the growth
and yield of pepper. A high level of organic matter in the soil results in reduced bulked
density, improved soil structure, aeration and high water holding capacity all of which are
attributes of productive soil (Hsieh and Hsieh, 1990). One of the ways of increasing the
nutrient status of the soil is by boosting the soil nutrient content either with poultry
manure, animal waste, and use of compost or with the use of inorganic fertilizers.

Poultry manure is known to contain high levels of nitrogen, potassium and phosphorus
for plant growth and it is known to improve chemical and physical properties of the soil
for pepper growth in spite of the high labor and cost (Brian and West, 1997). However,
the nutrient composition of poultry manure varies with the type of bird, the feed ration,
the proportion of litter to dropping, and the type of litter (Zublena and Carter, 1997). To
minimize nitrogen losses, manure must be applied as near as possible to the planting time
or to the crop growth stage during which nitrogen is most needed. Poultry manure is
organic manure with high nutrients value (Yagodin, 1984). Hileman (1971) indicated that
poultry manure has been successfully used on a wide variety of crops as the only direct
source of plant food as a supplement to mineral fertilizer or as a soil amendment. Bandel
et al. (1972) reported that among the crops which make the most efficient use of poultry
manure include tomato, pepper, eggplant, cucumber, watermelon and sweet corn.

Poultry manure is relatively resistant to microbial degradation. However, it is essential
for establishing and maintaining optimum soil physical condition and therefore important

for plant growth.

2.3  Effect of Phosphorus on Growth and Yield of Habanero Pepper

Phosphorus is also one of the important macro essential elements for normal growth and



development of plant. Phosphorus requirements vary depending upon the nutrient content
of the soil (Bose and Som, 1986). Phosphorus shortage restricts the plant growth and the
plant remains immature (Hossain, 1990). Emongor and Mabe (2012) conducted a field
experiment to evaluate the effects of phosphorus on growth, yield and yield components
of chilli pepper variety (Long Slim Cayenne). Phosphorus was applied during
transplanting at the rate of 0, 20, 40 and 60 kg Pha™. The results showed that phosphorus
application significantly (P<0.05) increased plant height, leaf area, shoot and root dry
matter, number of fruit per plant, fruit length and fruit yield per hectare compared to
control plants. The increase in chilli plant variables measured with increasing P
application was quadratic and 40 kg Pha™ giving the optimum vegetative growth, fruit
length, fruit number per plant, fruit water content and fruit yield per hectare. However,
phosphorus application significantly (P<0.05) decreased fruit dry matter content. Due to
the increase in growth, yield and yield components of chilli pepper due to P application,
the authors concluded that under sandy loam soils, farmers should apply 40 kg Pha™ at

transplanting in order to optimize on chilli fruit yield.

Alabi (2006) reported that the effect of five phosphorus levels (0, 25, 50, 75, 100 and 125
kgha™) and five poultry dropping (0, 100, 200, 300, 400 and 500 kgha™) levels on the
growth, yield, yield components, nutrients concentration and food values of pepper
(Capsicum annuum L) were observed. Phosphorus levels resulted in pepper plant height,
number of leaves per plant, number of branches per plant and leaf area up to 125 kgha™
level. The phosphorus application also significantly decreased days to flowering and
maturity and increased fruit yield (ton ha™) of the treated plants.

Peck and MacDonald (1975) reported that pepper produce well when it is adequately
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supplied with the essential nutrients of fertilizations. Peck et al. (1980) had indicated that
the nutritional quality of the edible portion of pepper just like the overall yield should be
given adequate consideration in fertilization programme. The few available information
gave fertilizer phosphorus ranging from as low as 20 kg Pha™ as influencing pepper yield

NIHORT (1986) to as much as 140 kg Pha™* (Anon, 1987).

In a study of the effect of phosphorus application rates on seed yield of Sweet pepper,
phosphorus rates increased early flowering (Gill et al., 1974). Phosphorus rates increased
the number of branches per plant from 4.1 to 5.8. Increased P rates resulted in significant
yield increases; higher P rates increased considerably the number of fruits per plant as
well as seed yield. The effect of phosphate on growth and yield of field grown chillies
were studied (Wanknade and Morey, 1982). Higher P rate increased plant height, dry
matter, and yield. Bajaj et al. (1979) reported an increase in capsaicin content of pepper
pods with increasing P rates. This suggests that capsaicin content of chillies is increased
by phosphorus application. The yield response of eggplant to increased phosphorus
fertilization has been previously studied (Lépez-Cantarero et al., 1998). The higher P rate
significantly increased total and commercial yields compared to low P rate. In addition,
the higher P rate sharply decreased noncommercial yield. Similar results on the effect of
P in increasing eggplant fruit yield were also reported by Zipelevish et al. (2000). The
researchers suggested that P was important to overcome the salinity effect on fruit yield
of eggplants in irrigation solution. Increased P concentration from 18 to 54 gm™
significantly increased the number of high quality fruits at both salinity levels of the

irrigation solutions (2.3 and 3.9 dSm™).
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An experiment was conducted at the Hill Agricultural Research Station, Khagrachari to
phosphorus (80, 100 and 120 kg ha™) on the growth and yield of okra in hill slope
condition during the rainy season, the highest yield of 15.77 t ha™ was obtained from 120
kg P ha™and was closely followed by the dose of 100 kg P ha™ (4.73 t/ha) (Firoz, 2009).

2.4  Effect of Poultry Manure on the Growth and Yield of Pepper

Poultry manure is essentially the waste, droppings from birds used to improve the soils
physical and chemical properties. Manures contain essentially plant nutrients that could
be used to improve soil fertility and organic matter that is necessary for the maintenance
of soil structure, porosity and water holding capacity. Nitrogen happens to be the highest
in proportion of the elements present in analysed poultry manure samples (Aliyu and

Kuchinda, 2002).

Akande and Adediran (2004) found that poultry manure at 5 t ha™ significantly increased
pepper yield, dry matter yield, soil pH, N, P, K, Ca and Mg nutrient uptake. Aliyu (2003)
studied the effect of cow dung at 0, 10, 20 and 30 t ha™ and poultry manure at 3, 6 and 9 t
ha™ on the growth and yield of pepper. He observed that poultry manure application
significantly increased plant height, leaf area index, fruit length and diameter, number of
fruits and fresh fruit yield compared with cow dung. Poultry manure at 9 t ha™ resulted in
tallest plants compared with 0 and 3 t ha™. He also found that application of poultry
manure to soil increased soil organic matter, nitrogen and phosphorus and aggregate
stability. Adediran et al. (2003) compared poultry manure, household waste and cow
dung and found that poultry manure at 20 t ha™ had highest nutrient contents and mostly

increased yield of pepper and soil macro and micronutrients content.
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Aliyu (2000) reported increase in seed and fruit yield in sweet pepper as a result of
poultry manure application. Fagimi and Odebode (2007) reported that poultry droppings
applied at the rate of 10 t ha™ and 20 t ha™, increased plant height, number of leaves and
fruit yield of pepper, while the incidence and severity of Pepper Veinal Mottle Virus
(PVMV) was reduced. In another experiment in which N, P, K and poultry manure were
used, Doikova, (1977) found out that total dry matter content increases with an increasing
rate of poultry manure up to 4 t ha™ though manure alone proved less effective than
mineral fertilizer. Other Solanaceous crops have also been reported to show positive
responses to manure application. Addition of poultry manure to the soil resulted in long
term nutrient availability to Capsicum (Omori et al., 1977). Whereas Cerna, (1981) found
that application of N and K in the absence of poultry manure retarded the formation of
vegetative organs in Capsicum, while poultry manure promoted vegetative mass, dry
weight, plant height, rate of dry matter increment per leaf unit area, photosynthetic
potential and consequently the yield of Capsicum cultivar zlaten-7 was obtained with
poultry manure rate of 29 t ha™* (Yacheva, 1981).

2.5 Interaction of Phosphorus Fertilizer and Poultry Manure on Pepper

A significant increase in fresh fruit weight of chilli pepper (Capsicum frutescens) was
reported when poultry manure at a rate of 2% by volume in combination with 60kg P ha™
was applied (Anon., 1991). Organic fertilizers take time to break down and release
nutrients more slowly; therefore organic and inorganic fertilizers may be combined so
that nutrients are available to plants rapidly and for an extended period of time (Swanson,
2000). He further reported that, the year to year availability of N and P for the plants
depends strongly on the depth and duration of soil wetting and the distribution of organic

matter in the soil profile.
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CHAPTER THREE

3.0 MATERIALS AND METHODS

3.1.  Experimental Sites

The experiment was conducted at the Institute for Agricultural Research (I.A.R) farms,
Ahmadu Bello University, Zaria (Latitude 11°N 39’ Longitude 08° 02’ E, 686m above
sea level) and at Bagauda (Latitude 11° 11’ N Longitude 7° 38’ E), 500m above sea level
in Northern Guinea and Sudan Savannah ecological zone of Nigeria, respectively during
the 2016 wet season.

3.2 Treatments, Experimental Design and Plot Size

The treatments consisted of four rates of poultry manure (0, 3, 6 and 9 t ha™®) and four
phosphorus (0, 30, 60 and 90 kg P,Os ha™) rate. Treatment combinations were factorially
arranged in a Randomized Complete Block Design (RCBD) and replicated three times.
The gross plot was 3 x 4.5 m (13.5m? ) while the net plot size of 3 mx 2 m (6 m?) and
intra-row and inter-row spacing of 30 cm and 75 cm respectively, were adopted.

3.3 Seed Source and Description of Variety

Safi: It is a newly introduced variety of habanero pepper from ZAC Actpare de Jumelles
France imported to Nigeria through Technisem Seed Company, Jos Plateau State, and
high yielding variety with light green to deep red pod at maturity. The fruit is globular,
wrinkled and average fruit size (2.54-6.35cm in length and 2.54-5.08cm in diameter). It
matures 80 days after transplanting (DAT) and has a very good export quality, very
pungent and aromatic characteristics with a yield potential of 18-35 tonnes per hectare if

properly managed (Grubben and Tahir, 2004).
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3.4 Cultural Practices

3.4.1 Nursery preparation and management

The seeds were drilled in well prepared nursery beds of 2 m x 1 m on rows 15cm apart.
These were covered with thin layer of soil, polythene mulch and watered regularly until
the seedlings emerged. The mulch material was removed and the emerged seedlings were
watered twice a week and weeded regularly until the time of transplanting at 5 weeks
after sowing (WAS).

3.4.2 Soil and manure analysis

Soil samples were randomly collected from depth of 0 -30 cm across the experimental
site during 2016 wet season prior to transplanting using 30 cm auger. The soil samples
were thoroughly mixed, air dried, and sieved using 2 mm mesh sieve and later analyzed
for physical and chemical properties. The soil particle size analysis was determined by
the hydrometer method (Day, 1965) and the textural class determined using textural
triangle (USDA, 1960). Soil pH was determined using pH meter (Black, 1965). Total
nitrogen was determined by macro Kjeldahl digestion (Bremner, 1965). Organic carbon
was analyzed by Walkley and Black (1934). Available P was extracted by Bray No. 1
method (Bray and Kurtz 1945). Exchangeable bases were determined in neutral NH;OAC
extract (Black, 1968) by atomic absorption spectrophotometer. The CEC was estimated
by summation. Manure samples were taken before applying to the soil and analyzed for
N, P and K using the same procedure for the soil analysis but P and K was dissolved

using mixed acid.
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3.4.3 Land preparation and fertilizer application

The experimental sites were harrowed and later ridged 75 cm between rows. Phosphorus
fertilizer was applied at transplanting while manure was incorporated after land
preparation two weeks to transplanting by splitting the ridge and the manure applied and
thereafter buried as per treatment.

3.4.4 Weed control

Pre-planting herbicide (Glyphosate 1.5kg a.i ha™) was sprayed 2 weeks to land
preparation for weed control using knapsack sprayer and this was followed by 3 hoe
weeding beginning from 4 weeks after transplanting (WAT) and continuous at 3 weeks
interval until the plants formed adequate canopy cover (4, 7 and 10 WAT).

3.4.5 Pest control

The plant was spread at 2 weeks interval starting from flowering till two weeks before
harvesting using cypermethrin and dimethoate at a quantity of 10ml per 20L of water so
as to prevent insect pests attack. There was no disease incidence occurrence.

3.4.6 Harvesting

Harvesting was done when fruits at color break stage, which began when the fruits
changed color from green to red (12 WAT). The matured fruits were harvested during the
cool hours of the day by hand picking. Care was taken not to damage or severe the
fruiting branches in the course of the harvest. The fruits were also placed directly into
well labeled field baskets before weighing. Harvest was done five times at weekly

interval.
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3.5 Data Collection

3.5.1 Meteorological data

Data on temperature, relative humidity and sunshine hours were obtained from the
meteorological Station at Samaru and Bagauda (Appendix I).

3.5.2 Number of days to 50% flowering

The number of days it took 50% of the plants to start flowering after transplanting were
observed.

3.5.3 Growth characters

Growth parameters were assessed through random sampling of five tagged plants from
each net plot that were later tagged. Observation and measurement of growth characters
were done at intervals of two weeks beginning from 4 WAT and terminated at 10 WAT.
Characters measured included,

3.5.3.1 Plant height (cm)

Heights of five randomly tagged plants per plot were determined by measuring the height
from the ground level to the main shoot apex of the plant using a meter rule, and the
mean thereafter recorded.

3.5.3.2 Number of branches per plant

The numbers of primary and secondary branches per plant were carefully counted from
the five tagged plants and the mean was determined and recorded per plant for each plot.
3.5.3.3 Number of leaves per plant

The number of leaves was counted per plant from the five tagged plants from each plot

and the mean was determined and recorded.
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3.5.3.4 Leaf area (cm™)

Three plants were removed from each net plot and three leaves were detached from each
which was inserted inside leaf area machine (LT-3100C area meter) in the laboratory to
determine the leaf area, the remaining leaves were counted which was used to compute
for the leaf area and the mean was determined and recorded.

3.5.3.5 Shoot dry matter production (g)

The dry matter produced per plant was determined by oven drying the whole three
samples to a constant weight at 70°C. Metler balance (Metler Toledo, model SB16001)
was used for weight determination and the mean was computed and recorded as per
treatment.

3.5.3.6 Leaf dry weight (g)

Separated leaves from the stem were oven dried to a constant weight at 70°C and the
weight was determined using Metler balance (Metler Toledo, model SB16001) and the
mean was computed and recorded for each plot.

3.5.3.7 Stem dry weight (g)

The stems of three sampled plants were oven dried to a constant weight at 70°C and the
weight was determined using Metler balance (Metler Toledo, model SB16001) and the
mean was computed and recorded.

3.5.4 Growth indices

Three plants from outside net plot were used for growth indices which were uprooted at
three weeks interval beginning from 6 WAT and terminated at 12 WAT. Indices

measured include:
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3.5.4.1 Leaf area index (LAI)
The leaf area index was derived from the result of the leaf area and calculated as shown
below

LAI = Total leaf area per plant
Area of ground covered

3.5.4.2 Crop growth rate (CGR)
The crop growth rate expresses the dry matter increment of plant material per unit area of
ground per unit time. It was computed as suggested by Watson (1958) and recorded on
per plot basis.

CGR= Wo - W, (g wk™)

T2-Ty

Where W, and W represent total dry weights at time t, and t; respectively.
Values obtained were recorded for each treatment.
3.5.4.3 Net assimilation rate (NAR)
The cumulative dry matter increment per unit time was computed as described by
Radford (1967) as follows:
NAR= W, - W, (logeAs — 10geA,) (@m?wk™)

-1 (Az- Ag)
Where W, and W; represent the total dry matter of the plant when corresponding leaf

area was A, and A; at times t; and t; respectively. The values obtained thereafter were
recorded for each plot.

3.5.4.4 Relative growth rate (RGR)

This represents the photosynthetic efficiency of assimilatory surfaces. It was computed
using the following formula given by Blackman (1919) and recorded on per plot basis.

RGR = logeWs-logeW (g gwk™)
To-Ty
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Where W, and W; represent total dry weights at time t, and t; respectively. Values
obtained were recorded for each treatment.

3.5.5 Yield characters

3.5.5.1 Number of fruits per plant

The numbers of harvested fruits from the net plot were counted at each sampling period.
The cumulative total number of harvested fruits per plant was thereafter mean.

3.5.5.2 Fresh fruit weight per plant (grammes)

The harvested fruits from the net plot were weighed using Metler balance (Metler Toledo,
model SB16001) at each sampling period. The cumulative total weight of harvested fruits
per plant obtained.

3.5.5.3 Total fruit yield per hectare (t/ha)

The harvested fruits from each net plot were weighed at each harvesting period (five
times) using weighing balance i.e Metler balance (Metler Toledo, model SB16001) which
was recorded. The cumulative fruit weights per net plot was later converted to yield ha™
and thereafter recorded.

3.6 Data Analysis

The data collected were subjected to analysis of variance (ANOVA) using F test as
described by Snedecor and Cochran (1967). The treatment means were compared using
Duncan’s New Multiple Range Test (Duncan, 1955). Regression analysis was done to
determine the optimum phosphorus and poultry manure rates for maximum yield as
suggested by Garg and Bansal (1972) and Reddy and Reddi (1975). The relationship
between characters was determined by correlation analysis using the procedure described

by Little and Hills (1978).
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CHAPTER FOUR
4.0 RESULTS

4.1 Soil Physical and Chemical Properties of the Experimental Site and Nutrient
Content of Poultry Manure Used for the Trial

The soils of the two experimental sites (Bagauda and Samaru) were loam and sandy
loam, respectively (Table 1). According to soil data interpretation (savanna areas), the
soil of Bagauda had moderate level of nitrogen, low level of available phosphorus and
organic carbon, calcium, magnesium, sodium and CEC were moderate, low potassium
content while pH was moderately acidic in H,O. In Samaru the soil had high level of
nitrogen, low level of available phosphorus and organic carbon, moderate calcium,
magnesium and sodium contents, low potassium while the pH was slightly acidic in H,O
and moderately acidic in CaCls,.

Generally, the soil of Samaru had more nutrient compared to that of Bagauda, whereas
the optimum soil nutrient of the savanna soil is 0.15-0.2% (1.5-2.0g kg™) Nitrogen, 10-
20ppm (mg kg™*) Phosphorus and 2-5 meqg/100g soil.

Poultry manure analysis indicated high levels of nitrogen and potassium and low level of

phosphorus (Table 2).
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Table 1: Physical and chemical properties of the soil of the experimental sites at 0-30
cm depth during 2016 wet season.

Soil Properties Bagauda Samaru

Physical properties(gkg™)

Clay 130 700
Silt 430 250
Sand 440 680
Textural class loam sandy loam

Chemical properties

pH(H,0) 1: 2.5 5.99 6.20
pH 0.01MCacCl, 5.56 5.86
Total Nitrogen (gkg™) 2.10 2.90
Available P (gkg™) 3.15 4.34
Organic Carbon (gkg™) 10.4 12.4
Exchangeable bases (cmolkg™)

Calcium 3.33 3.90
Magnesium 0.71 0.80
Potasium 0.09 0.10
Sodium 0.12 0.17
CEC 4.13 4.83

Source: Soil analysis laboratory, Agronomy department, Ahmadu Bello University, Zaria

Table 2: Nutrient content of the poultry manure used in the experiment during 2016
wet season

Nutrient content Value (g kg™
Total Nitrogen 22.90
Available Phosphorus 8.00
Potassium 4.20

Source: Soil analysis laboratory, Agronomy department, Ahmadu Bello University, Zaria
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4.2 Plant Height

Table 3 shows plant height of habanero pepper as influenced by phosphorus and poultry
manure rate during 2016 wet season at Bagauda and Samaru. Phosphorus had significant
effect on pepper plant height at 6 and 8 WAT at Samaru only. Application of 60 kg P,0s
ha™ resulted in taller plants compared with only 0 kg P,Os ha™* and 90kg P,Os ha™ at 6
WAT and 30kg P,Os ha™ at 8 WAT. There was no significant differences in height
among plants at 4 and 10 WAT at Samaru and throughout at Bagauda.

Likewise application of poultry manure significantly affected the height of plant at 6 and
8 WAT in Samaru. Application of 3 t ha™ produced the tallest plants at 6 WAT that were
at par with that of 6 t ha™ poultry manure at 8 WAT only. The interaction between
phosphorus and poultry manure rates on the height of habanero pepper was significant at
6 and 8 WAT in Samaru (Table 4).

At 6WAT, when various rates of phosphorus were compared at same rate of poultry
manure, it was observed that at 0, 3 and 9t ha™ poultry manure rates, plant height did not
significantly differ with increase in phosphorus rates. However, when 6 t ha™ poultry
manure was applied, application of 60 kg P,Os ha™ resulted in significantly tallest plants
which were statistically similar to plants supplied with 30 kg P,Os ha™. When the
different poultry rates were compared at similar rates of phosphorus, it was found that at
0 kg P,Os ha™ all manure rates were statistically comparable. Application of 6 t ha™
poultry manure significantly increased height of pepper plant with other rates when 30
and 60 kg P,Os ha™ were applied. At 8 WAT, when various rates of phosphorus were
compared at same rate of poultry manure, it was observed that at 9 t ha™ poultry manure

there was no significant difference between the phosphorus rates. However, when 6 t ha™
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poultry manure was applied, application of 60 kg P,Os ha™ resulted in significantly tallest
plants, although it did not differ from 30 kg P,Os ha™*. When the different poultry manure
rates were compared at similar rates of phosphorus, it was found that 0 and 90 kg P,0Os
ha™ at all manure rates were statistically comparable. Application of 6t ha™ poultry
manure significantly increased height of plant compared with other rates when 30 and 60
kg P,0s ha™ were applied. The combination of 6 t ha™ poultry manure and 60 kg P,Os ha’
! resulted in the highest value for plant height at 6 and 8 WAT while plant with neither

poultry manure nor phosphorus fertilizer had the least values for plant height.
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Table 3: Effects of phosphorus and poultry manure rates on height (cm) of habanero pepper during the 2016 wet season

Bagauda Samaru
Treatment AWAT 6WAT SWAT 10WAT AWAT 6WAT SWAT 10WAT
Phosphorus (P,0s kgha™)
0 10.95 13.19 15.06 18.46 13.67 18.13b 21.89c 28.64
30 11.12 14.19 16.61 19.02 13.52 19.68ab 24.51b 30.13
60 10.99 13.62 16.92 19.34 14.83 21.00a 26.68a 28.64
90 10.85 13.53 16.64 19.35 13.58 18.94b 25.15ab 28.64
SEx 0.762 0.782 0.811 0.764 0.471 0.652 0.704 1.023
Poultry manure (tha™)
0 10.89 13.04 16.12 18.24 13.39 17.69c 23.84b 27.98
3 11.15 13.28 15.91 18.48 14.08 21.76a 26.27a 30.83
6 10.91 13.68 15.95 19.29 14.32 19.85b 24.31ab 30.86
9 10.96 14.53 17.25 20.17 13.81 18.46bc 23.81b 28.81
SE+ 0.762 0.782 0.811 0.764 0.471 0.652 0.704 1.023
Interaction
(P x M) NS NS NS NS NS o o NS

Means in a column of any set of treatments followed by different letter(s) are significantly different at 5% level of probability using
DMRT.

WAT= Weeks after transplanting

**= Significant at 1%

NS = Not significant.
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Table 4: Interaction between phosphorus and poultry manure on plant height (cm)
of habanero pepper at 6 WAT and 8 WAT in Samaru during the 2016 wet Season.

Treatment Poultry manure (t ha™)
) 0 3 6 9

Phosphorus (P,0s kgha™) 6 WAT
0 16.61d 16.96¢d 19.04cd 17.83cd
30 17.13cd 19.28cd 24.28ab 18.16¢d
60 18.37cd 19.93bcd 27.31a 19.87bcd
90 16.65d 21.14bc 18.28cd 17.97cd
SE+ 1.309

8 WAT
0 20.63f 21.21ef 22.84def 22.87def
30 24.56¢-f 22.92def 29.94ab 24.14def
60 28.66abc 25.93bcd 30.97a 25.27c-e
90 21.21ef 25.55b-e 23.66def 22.94def
SEx 1411

Means followed by different letter(s) in any set of treatment are significantly different at
5% level probability using DMRT.
WAT= Weeks after transplanting
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4.3 Number of Leaves

Number of leaves of habanero pepper as influenced by phosphorus fertilizer and poultry
manure rate at various sampling periods during 2016 wet season in Bagauda and Samaru
are presented in Table 5. Application of 30 kg P,Os ha™ significantly increased number of
leaves of habanero pepper at 10 WAT at both locations while the parameter remained
statistically same at other sampling periods at both locations. Further increase to 60kg
P,Os ha significantly increased leaf production only at 6WAT in Bagauda and 4WAT in
Samaru while at other sampling periods in both locations; the character was significantly
not affected. Generally, applications of P beyond 60kg P,Os ha™ did not significantly
affect leaf production.

Application of poultry manure significantly influenced number of leaves of habanero
pepper at all assessment periods except at 4 and 6WAT in Bagauda only. Increase in
poultry manure rate from 0 to 3t ha™ enhanced leaf production only at Samaru while the
parameter remained statistically the same at Bagauda. Further increase to 6t ha™ of
poultry manure led to significant increase in the number of leaves only at Bagauda while
at Samaru no significant response was recorded. Increase in poultry manure rate to 9t ha™
increased leaf production only at 10WAT in Bagauda while in the parameter remained
statistically same at SWAT in Bagauda and all the sampling periods in Samaru.

The interaction of phosphorus fertilizer and poultry manure rates on number of leaves per

plant was not significant throughout the period of study.
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Table 5: Effects of phosphorus and poultry manure rates on number of leaves of habanero pepper during the 2016 wet season.

Bagauda Samaru
Treatment AWAT 6WAT SWAT 10WAT IWAT 6WAT SWAT 10WAT
Phosphorus (P,0s kgha™)
0 21.08 40.08b 88.50b 107.17c 30.00b 67.00b 163.58b 201.00b
30 23.25 46.50b 97.92ab 123.50b 32.92b 97.67ab 181.00ab 246.13a
60 21.58 56.08a 103.08a 131.25ab 38.83a 108.08a 207.67a 274.42a
90 22.17 56.83a 106.92a 140.67a 43.33a 87.67b 200.25a 239.83a
SE+ 3.985 4.478 4.525 5.234 1.819 4.439 10.410 11.784
Poultry manure (tha™)
0 23.17 45.25 88.75b 108.92c 33.00b 76.67C 163.67b 202.58b
3 18.92 49.33 90.50b 116.67c 39.00a 97.58ab 203.92a 258.67a
6 22.92 49.83 103.33a 130.92b 40.00a 101.25a 218.33a 282.25a
9 23.08 55.08 113.83a 146.08a 33.08b 84.92hc 166.58b 218.33a
SE+ 3.985 4.478 4.525 5.234 1.819 4.439 10.410 11.784
Interaction
(P x M) NS NS NS NS NS NS NS NS

Means in a column of any set of treatments followed by different letter(s) are significantly different at 5% level of probability using
DMRT.

WAT= Weeks after transplanting

**= Significant at 1%

NS = Not significant
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4.4 Number of Branches

Number of branches of habanero pepper as influenced by rates of phosphorus fertilizer
and poultry manure rates at various sampling periods in Bagauda and Samaru during
2016 wet season is presented in Table 6. Phosphorus had significant effect on number of
branches of pepper at Samaru and at 8 WAT at Bagauda only. Application of 60 kg P,0s
ha™ resulted in more branches only than for 0 kg P,Os ha™ at 4, 6 and 10 WAT, 90 kg
P,Os ha® and 30 kg P,Os ha™ at 6 and 10 WAT. There was no significant difference
between number of branches produced when 60 kg P,Os ha™ and 90 kg P,Os ha™ at 6
WAT and 10 WAT while that of 60 kg P,Os ha™ and 90 kg P,Os ha™ at 4 WAT were
statistically similar. At Bagauda, application of 90 kg P,Os ha™ resulted in more branches
which were statistically at par with application of 30 and 60 kg P,Os ha™.

Application of poultry manure significantly increased the number of branches at 8 and 10
WAT in Bagauda and at all sampling period in Samaru. The application rate of 3 t ha™
poultry manure led to increased number of branching in Samaru while at Bagauda the
parameter was not affected. Further increase in manure to 6 t ha™ significantly increased
branching at 10 WAT in Bagauda but reduced branching at all except 10 WAT in Samaru
which recorded no significant response.

The interaction of phosphorus fertilizer and poultry manure rates on number of branches

per plant was not significant throughout the period of study.
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Table 6: Effects of phosphorus and poultry manure rates on number of branches of habanero pepper during the 2016 wet
season

Bagauda Samaru
Treatment AWAT 6WAT SWAT 10WAT AWAT 6WAT S8WAT 10WAT
Phosphorus (P,0s kgha™)
0 2.08 6.08 12.67b 17.25 4.50b 11.00b 23.67 31.17b
30 2.25 6.67 13.67ab 18.42 5.17ab 13.58ab 26.25  36.00ab
60 2.33 7.08 15.17ab 20.75 5.33a 15.58a 31.00 42.92a
90 2.50 7.50 16.08a 21.42 5.50a 13.67ab 29.75 38.67ab
SE+ 0.328 0.515 1.402 1.650 0.270 1.002 2.745  3.079
Poultry manure (tha™)
0 1.09 6.17 12.25b 16.25b 4.33b 11.33c 21.92b 29.08b
3 2.33 6.33 12.50ab 16.25b 4.75b 11.83bc 23.25b  30.50b
6 2.42 7.25 16.17a 22.58a 6.33a 16.00a 33.42a 45.42a
9 2.50 7.58 16.67a 22.75a 5.08b 14.67ab 32.08a 43.75a
SEx 0.328 0.515 1.402 1.650 0.270 1.002 2.745  3.079
Interaction
(P x M) NS NS NS NS NS NS NS NS

Means in a column of any set of treatments followed by different letter(s) are significantly different at 5% level of probability using
DMRT.

WAT= Weeks after transplanting

**= Significant at 1%, NS = Not significant.
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45  Leaf Area
Table 7 shows leaf area of habanero pepper as influenced by phosphorus fertilizer and poultry

manure rates during the 2016 wet season at Bagauda and Samaru. Application of 30 kg P,0s
ha™ increased leaf area which was statistically similar with 60 and 90 kg P,Os ha™ at 6 WAT at
both locations. At 12 WAT, application of 90 kg P,Os ha™ increased leaf area significantly at
Bagauda when compared to other rates (0, 30 and 90 kg P,Os ha™) which were statistically
similar. At 12 WAT in Samaru, 60 kg P,Os ha™ produced wider leaves which were statistically
at par with 30kg P,Os ha™ but statistically more than other rates. Leaf Area was not
significantly affected by phosphorus fertilizer at 9 WAT in both locations

Application of poultry manure significantly influenced leaf area at all sampling periods in
Bagauda and 9 and 12 WAT only in Samaru. Applied poultry manure rates produced similar
leaf area at 6 and 9 WAT in Bagauda and at 9 and 12 WAT in Samaru.

Leaf area value recorded by the unfertilized pepper at 12 WAT in both location and 9 WAT at
Samaru only did not differ with that of 3 t ha™* poultry manure at these sampling periods and as
well as 9 t ha™ poultry manure and 9 and 12 WAT in Samaru only. During the later sampling
period of 12 WAT in Bagauda 6 and 9 t ha™ poultry manure recorded statistically similar and
higher leaf area when compared with 0 and 3 t ha™ poultry manure rates.

The interaction of phosphorus fertilizer and poultry manure on leaf area was not significant

throughout the period of study.
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Table 7: Effects of phosphorus and poultry manure rates on leaf area (cm™) of habanero pepper during the 2016 wet season

Bagauda Samaru
Treatment 6WAT IWAT 12WAT 6WAT IWAT 12WAT
Phosphorus (P,0s kgha™)
0 628.92b 1776.60 1971.25b 657.20b 3029.90 3389.70b
30 915.23a 1974.40 1993.80b 1205.90a 3566.00 3918.20ab
60 919.00a 2023.50 2277.80b 1318.80a 3965.90 4813.80a
90 993.34a 2037.80 2775.20a 1100.50a 3349.70 3565.50b
SE+ 68.069 129.469 158.785 144,922 309.417 388.227
Poultry manure (tha™)
0 572.03b 1526.10b 2013.30b 823.20 2841.80b 3365.30b
3 912.55a 2059.10a 2098.20b 1200.20 3563.10ab 3957.20ab
6 947.29a 2107.70a 2104.60a 1208.10 4196.00a 4615.20a
9 1024.61a 2118.80a 2801.90a 1050.90 3310.70ab 3749.30ab
SE+ 68.069 129.469 158.785 144.922 309.417 388.227
Interaction
(P x M) NS NS NS NS NS NS

Means in a column of any set of treatments followed by different letter(s) are significantly different at 5% level of probability using
DMRT.

WAT= Weeks after transplanting

**= Significant at 1%, NS = Not significant.
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4.6  Leaf Area Index

Table 8 shows leaf area index of habanero pepper as influenced by phosphorus and poultry
manure rates during the 2016 wet season at Bagauda and Samaru. Leaf area index was
significantly influenced by application of P rates at 6 and 12 WAT at both locations. The
control generally had lower values for leaf area index values than for other rates at 6 WAT at
both sites. At 12 WAT at Bagauda only 90 kg P,Os ha™* was significantly higher than others.
While at Samaru 60 kg P,0s ha™ was comparable to 90 kg P,Os ha™ but higher than other rates.
Application of poultry manure had significant effect on leaf area index at all the sampling
periods in Bagauda and all except at 6 WAT at Samaru. At 6 and 9 WAT at Bagauda, the
applied manure rates had statistically similar and higher leaf area index than the control. The
lower leaf area index values recorded by the control was at par with that of 3 and 6 t ha™
poultry manure at 12 WAT in Bagauda and 3 and 9 t ha™ poultry manure in Samaru.

The interaction of phosphorus and poultry manure rates on leaf area index was not significant.

4.7 Shoot Dry Matter (g)
Shoot dry matter of habanero pepper as influenced by phosphorus and poultry manure rates at

various sampling periods at Bagauda and Samaru during the 2016 wet season is presented in
Table 9. Significantly comparable shoot dry matter was produced by application of phosphorus
from 30 up to 90 kg P,Os ha™ at 6 and 9 WAT at Samaru and 9 and 12 WAT at Bagauda. The
control was significantly similar to 30 and 90 kg P,Os ha™ at 6 and 9 WAT, Samaru and also
30 and 60 kg P,Os ha™*at 12 WAT and 30 kg P,Os ha™ at 9 WAT in Bagauda. Shoot dry matter
was not significantly influenced by application of phosphorus fertilizer at 6 WAT in Bagauda
and 12 WAT in Samaru.

Application of poultry manure had significant effect on shoot dry matter at all sampling period
in both sites. All applied poultry manure rates were significantly similar throughout the period
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of study but higher than the control only at 12 WAT in Bagauda. The control was comparable
to 3and 6 t ha' at 6 WAT and 3 t ha’ only at 9 WAT in Bagauda. At 9 and 12 WAT in
Samaru, 6 t ha™ had the highest value for shoot dry matter that was similar to that of other
applied manure rates but more than for the control. The control resulted in significantly similar
shoot dry matter with 3 and 9 t ha™ at 6 WAT and 9 t ha™ only at 12 WAT in Samaru.

Interaction of phosphorus and poultry manure rates on shoot dry matter was not significant.
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Table 8: Effects of phosphorus rates and poultry manure rates on leaf area index of habanero pepper during the 2016 wet
season

Bagauda Samaru
Treatment 6WAT OWAT 12WAT 6WAT IWAT 12WAT
Phosphorus (P,0s kgha™)
0 0.28b 0.79 0.88b 0.29b 1.35 1.51b
30 0.41a 0.88 0.89b 0.49a 1.48 1.59b
60 0.41a 0.90 1.01b 0.59a 1.60 2.14a
90 0.44a 0.91 1.23a 0.54a 1.59 1.74ab
SE+ 0.030 0.035 0.071 0.064 0.145 0.173
Poultry manure (tha™)
0 0.25b 0.68b 0.90b 0.37 1.27b 1.50b
3 0.41a 0.92a 0.93b 0.53 1.44ab 1.66ab
6 0.42a 0.94a 0.94b 0.54 1.87a 2.05a
9 0.46a 0.94a 1.25a 0.47 1.46ab 1.76ab
SEx 0.030 0.035 0.071 0.064 0.145 0.173
Interaction
(P x M) NS NS NS NS NS NS

Means in a column of any set of treatments followed by different letter(s) are significantly different at 5% level of probability using
DMRT.

WAT= Weeks after transplanting

**= Significant at 1%, NS = Not significant.
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Table 9: Effects of phosphorus and poultry manure rates on shoot dry matter (g plant™) of habanero pepper during the 2016
wet season

Bagauda Samaru
Treatment 6WAT OWAT 12WAT 6WAT OWAT 12WAT
Phosphorus (P,0s kgha™)
0 0.95 2.52b 4.63b 1.33b 4.01b 10.16
30 1.18 3.17ab 5.22ab 2.00ab 5.64ab 13.34
60 1.22 3.36a 5.69ab 2.10a 6.25a 14.80
90 1.16 3.50a 5.96a 1.67ab 5.70ab 11.68
SEx 0.118 0.304 0.571 0.240 0.667 1.677
Poultry manure (tha™)
0 0.91b 2.35b 3.67b 1.33b 3.88b 8.23b
3 1.10ab 3.13ab 5.81a 1.71ab 6.03a 13.43a
6 1.19ab 3.52a 5.93a 2.13a 6.15a 15.25a
9 1.31a 3.54a 6.10a 1.93ab 5.54ab 13.06ab
SEx 0.118 0.304 0.571 0.240 0.667 1.677
Interaction
(P x M) NS NS NS NS NS NS

Means in a column of any set of treatments followed by different letter(s) are significantly different at 5% level of probability using
DMRT.

WAT= Weeks after transplanting

**= Significant at 1%, NS = Not significant.
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4.8 Leaf Dry Weight (g)

Leaf dry weight of habanero pepper as influenced by phosphorus fertilizer and poultry
manure rates during the 2016 wet season at various sampling periods at Bagauda and
Samaru is presented in Table 10. Application of phosphorus fertilizer on Leaf dry weight
at 6 and 12 WAT at Bagauda and 6 and 9 WAT at Samaru are not significant. At 9 WAT,
application of 90 kg P,Os ha™ recorded heavier dry leaves of habanero pepper than for
the control only but was statistically at par with 30 and 60 kg P,Os ha™ in Bagauda while
in Samaru, application of 60 kg P,Os ha™* had heavier leaves than for control and 90 kg
P,0s ha™ was statistically at par with 30 kg P,Os ha™.

Application of poultry manure had significant effect on leaf dry weight at both locations
and at all sampling periods except 12 WAT in Samaru that was not significant. The
highest poultry manure rate of 9 t ha™ had heavier dry weight than the control at 6 and 9
WAT in both location and 6t ha™ poultry manure at 12 WAT in Bagauda. Values
recorded by 9 t ha™ poultry manure was in turn statistically at par with those of other
applied rates.

The interaction of phosphorus fertilizer and poultry manure rates on leaf dry weight was
not significant.

4.9 Stem Dry Weight ()

Stem dry weight of habanero pepper as influenced by phosphorus fertilizer and poultry
manure rates at various sampling periods in Bagauda and Samaru during the 2016 wet
season are presented in Table 11. Application of phosphorus fertilizer on Stem dry weight
at 6 WAT in Bagauda and all sampling period in Samaru are not significant. P application

at 90 kg P,Os ha™ significantly increased stem dry weight of habanero pepper at 9 and 12
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WAT in Bagauda only which was statistically the same with 60 kg P,Os ha™ at 12WAT
and at par with 9 WAT at the same rate.

Application of poultry manure significantly influenced stem dry weight at 9 and 12 WAT
in Bagauda only. Increase in poultry manure rate from 0 to 3 t ha™ enhanced shoot dry
weight while at Samaru no significant response was recorded throughout the sampling
period and at 4 WAT in Bagauda.

The interaction of phosphorus fertilizer and poultry manure rates on shoot dry weight was
not significant.

4.10 Crop Growth Rate (g wk™)

Crop growth rate of habanero pepper as influenced by phosphorus fertilizer and poultry
manure rates at various sampling periods in Bagauda and Samaru during the 2016 wet
season as presented in Table 12. Application of 60 kg P,Os ha™ significantly increased
crop growth rate at all sampling periods in Bagauda only, further increase to 90 kg P,0s
ha™ was statistically at par at 6- 9 WAT and similar at 9- 12 WAT, while in Samaru no
significant effect was recorded.

Application of poultry manure significantly influenced the crop growth rate at 6-9 WAT
in Bagauda and 9-12 WAT in Samaru only. Increase of poultry manure rates from O to 3 t
ha™ influenced crop growth rate at both locations but were statistically at par, in Bagauda
further increase at to 6 t ha™* remained statistically similar with 3 t ha™ but in Samaru it
was statistically at par. Increasing the manure rate to 9 t ha™ increased the parameter
significantly but remained statistically at par with 6 t ha™.

The interaction of phosphorus fertilizer and poultry manure rates on crop growth rates

was not significant.
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Table 10: Effects of phosphorus and poultry manure rates on leaf dry weight (g

plant™) during the 2016 wet season.

Treatment

Bagauda

6WAT QWAT 12WAT

Samaru

6WAT SWAT 12WAT

Phosphorus (P,0s kgha™)

0

30
60
90
SE+

052 1.12b 2.30
0.69 1.42ab 2.34
0.72 1.46ab 2.36
0.62 1.56a 2.69
0.072 0.126 0.236

Poultry manure (tha™)

0

3

6

9

SE+
Interaction
(P x M)

0.47b 1.05b 1.53b
0.64ab 1.40ab 2.62a
0.67ab 1.50a 2.69b
0.77a 1.60a 2.85a
0.072 0.126 0.236

NS NS NS

0.75 2.04 4.3%
1.04 249 5.02ab
1.08 277 6.47a
093 2.62 4.46b
0.122 0.280 0.609

0.72b 1.97b 4.88
0.95ab 2.42ab 5.00
1.18a 2.86a 5.31
0.95ab 2.67ab 5.14
0.122 0.280 0.609

NS NS NS

Means in a column of any set of treatments followed by different letter(s) are

significantly different at 5% level of probability using DMRT.
WAT= Weeks after transplanting
**= Significant at 1%, NS = Not significant.
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Table 11: Effects of phosphorus and poultry manure rates on stem dry weight (g
plant™) of habanero pepper during the 2016 wet season.

Bagauda Samaru
Treatment 6WAT SWAT 12WAT 6WAT 9WAT 12WAT
Phosphorus (P,0s kgha™)
0 043 1.13b 2.23b 074 212 4.30
30 0.49 1.45ab 2.77ab 0.83 3.04 6.20
60 0.50 1.60ab 3.15a 0.85 312 6.30
90 0.48 1.64a 3.18a 0.79 2.83 6.04
SEx 0.051 0.202 0.385 0.101 0.412 0.827
Poultry manure (tha™)
0 0.38 1.03b 1.98b 0.66 204 474
3 0.46 1.43ab 2.86a 0.78 3.13 6.11
6 0.53 1.64a 3.14a 091 3.28 6.49
9 054 1.72a 3.36a 0.86 2.67 551
SE+ 0.051 0.202 0.385 0.101 0.412 0.827
Interaction
(P x M) NS NS NS NS NS NS

Means in a column of any set of treatments followed by different letter(s) are
significantly different at 5% level of probability using DMRT.

WAT= Weeks after transplanting

**= Significant at 1%, NS = Not significant.
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Table 12: Effects of phosphorus and poultry manure rates on crop growth rate (g
wk™) of habanero pepper during the 2016 wet season

Bagauda Samaru
Treatment 6-9WAT 9-12WAT 6-9WAT 9-12WAT
Phosphorus (P,0s kgha™)
0 0.52b 0.39b 0.87 2.00
30 0.66b 0.78ab 1.21 2.04
60 0.73ab 0.90a 1.39 2.87
90 1.03a 0.93a 1.34 2.56
SEx 0.136 0.165 0.205 0.492
Poultry manure (tha™)
0 0.51b 0.44 0.85 1.45b
3 0.74ab 0.80 1.21 2.42ab
6 0.79ab 0.85 1.48 3.24a
9 0.93a 0.90 1.28 2.36ab
SE+ 0.136 0.165 0.205 0.492
Interaction
(P x M) NS NS NS NS

Means in a column of any set of treatments followed by different letter(s) are
significantly different at 5% level of probability using DMRT.

WAT= Weeks after transplanting

**= Significant at 1%, NS = Not significant.
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4.11 Net Assimilation Rate (g m?wk™)

Table 13 shows the response of Net assimilation rate to the application of phosphorus and
manure in 2016 at Bagauda and Samaru. The various rates of phosphorus had no
significant effect on net assimilation rate throughout the period of study at both locations.
Application of poultry manure significantly influenced net assimilation rate at 6- 9 WAT
at Bagauda only. Increase in manure from 0 to 6 t ha™ did not statistically influence net
assimilation rate. Further increase to 9 t ha™ significantly increased net assimilation rate
compared with 0 and 3 t ha™.

The interaction of phosphorus fertilizer and poultry manure rates on net assimilation rate
was not significant.

4.12 Relative Growth Rate (g g"wk™)

Relative growth rate of habanero pepper as influenced by phosphorus fertilizer and
poultry manure rates at various sampling periods at Bagauda and Samaru during 2016
wet season is presented in Table 14. No significant response was recorded at all sampling
periods at both locations with both phosphorus and poultry manure rates.

The interaction of phosphorus fertilizer and poultry manure rates on relative growth rate

was not significant.
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Table 13: Effects of phosphorus and poultry manure rates on net assimilation rate
(g m?wk™) of habanero pepper during the 2016 wet season

Bagauda Samaru
Treatment 6-9WAT 9-12WAT 6-9WAT 9-12WAT
Phosphorus (P,0s kgha™)
0 0.21 -0.04 0.41 -0.06
30 0.22 0.01 0.53 -0.13
60 0.24 0.04 0.56 0.29
90 0.29 0.09 0.52 0.12
SEx 0.053 0.052 0.106 0.192
Poultry manure (tha™)
0 0.18b -0.02 0.37 -0.24
3 0.19b 0.002 0.49 0.074
6 0.26ab 0.04 0.66 0.23
9 0.34a 0.07 0.50 0.16
SE+ 0.053 0.052 0.106 0.192
Interaction
(P x M) NS NS NS NS

Means in a column of any set of treatments followed by different letter(s) are
significantly different at 5% level of probability using DMRT.

WAT= Weeks after transplanting

**= Significant at 1%, NS = Not significant.
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Table 14: Effects of phosphorus and poultry manure rates on relative growth rate (g
g*wk™) of habanero pepper during the 2016 wet season

Bagauda Samaru
Treatment 6-9WAT 9-12WAT 6-9WAT 9-12WAT
Phosphorus (P,0s kgha™)
0 0.34 0.13 0.37 0.27
30 0.35 0.14 0.37 0.30
60 0.35 0.21 0.46 0.45
90 0.55 0.28 0.40 0.36
SEx 0.106 0.055 0.055 0.137
Poultry manure (tha™)
0 0.34 0.12 0.34 0.27
3 0.35 0.17 0.37 0.32
6 0.42 0.18 0.46 0.39
9 0.49 0.27 0.43 0.39
SE+ 0.106 0.055 0.055 0.137
Interaction
(P x M) NS NS NS NS

Means in a column of any set of treatments followed by different letter(s) are
significantly different at 5% level of probability using DMRT.

WAT= Weeks after transplanting

**= Significant at 1%, NS = Not significant.
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4.13 Number of Days to 50% Flowering

The response of days to 50% flowering to phosphorus and poultry manure rates is shown
in Table 15. At Bagauda, 0 kg P,Os ha™ significantly delayed days to 50% flowering
when compared to other rates, this was followed by pepper which received 30 kg P,Os
ha. Application of 60 or 90 kg P,Os ha™ resulted in statistically similar and earlier crops.
In Samaru, application of phosphorus did not significantly affect the parameter.
Application of poultry manure had significant effect on number of days to flowering
where 9 t ha™ poultry manure resulted in early significantly compared to other rates in
Bagauda. At Samaru, all the applied manure rates were significantly the same but only 9 t
ha™* resulted in significantly early flowering compared with the control.

The interaction of phosphorus fertilizer and poultry manure rates on number of days to
50% flowering was significant in Bagauda only.

Table 16 shows the interaction of phosphorus fertilizer and poultry manure rates on
number of days to 50% flowering. At various rates of phosphorus and same rates of
poultry manure, it was observed that 0 and 9 t ha® poultry manure there was no
significant difference between the phosphorus rates at 30, 60 and 90 kg P,Os ha™.
However, when 9 t ha™ poultry manure was applied, application of 30 and 60 kg P,Os ha®
! led to early flowering which was statistically the same with application of 6 t ha™ at 90
kg P,Os ha™. When different poultry manure rates were compared at similar rates of
phosphorus, it was found that 30, 60 and 90 kg P,Os ha™ at manure rates of 0 t ha™
likewise 9 t ha™ which led to lesser days to flowering. Application of 9 t ha™ poultry
manure significantly led to early flowering compared to other rates when 30 and 60 kg

P,Os ha™ were applied.
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Table 15: Effects of phosphorus and poultry manure rates on number of days to
50% flowering of habanero pepper in Bagauda and Samaru during the 2016 wet
season

Bagauda Samaru
Treatment
Phosphorus (P,0s kgha™)
0 37.33a 34.83
30 33.83b 32.83
60 32.83c 32.17
90 32.58¢ 31.83
SE+ 0.221 0.351
Poultry manure (tha™)
0 34.01ab 33.58a
3 34.83a 32.67ab
6 34.08b 33.00ab
9 33.00c 32.42b
SE+ 0.221 0.351
Interaction
(PXM) > NS

Means in a column of any set of treatments followed by different letter(s) are
significantly different at 5% level of probability using DMRT.

WAT= Weeks after transplanting

**= Significant at 1%, NS = Not significant.
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Table 16: Interaction between phosphorus and poultry manure rates on number of
days to 50% flowering of habanero pepper in Bagauda during the 2016 wet

Treatment Poultry manure (t ha™)

Phosphorus (P,0s kgha™) 0 3 6 9
0 39.600a 37.00b 37.00b 36.33bc
30 33.33ef 35.00cd 35.33cd 31.67h
60 33.33ef 34.33de 32.33gh 31.33h
90 33.00efg 33.00efg 31.67h 32.67¢gh
SE+ 0.442

Means followed by different letter(s) of any set of treatment are significantly different at
5% level using DMRT.
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4.14 Number of Fruits per Plant

Number of fruit per plant of habanero pepper as influenced by phosphorus fertilizer and
poultry manure rates at Bagauda and Samaru during the 2016 wet season is presented in
Table 17. Application of 30 kg P,Os ha™ significantly increased number of fruits per plant
of habanero pepper at both locations compared with 0 kg P,Os ha™, increasing P rate to
60 kg P,Os ha™ significantly increased number of fruit per plant at Samaru only. Further
increase to 90 kg P,Os ha™ significantly increased the parameter at Bagauda while it
recorded significant reduction at Samaru.

Application of poultry manure significantly influenced number of fruit per plant at both
locations. Pepper that received 3 t ha™ poultry manure had increased number of fruit per
plant. Further increase in poultry manure rate to 6 t ha™ increased number of fruits per
plant. Beyond 6 t ha™ of poultry manure the parameter increased and decreased at
Bagauda and Samaru respectively.

The interaction of phosphorus fertilizer and poultry manure rates on number of fruit per
plant was highly significant at both locations. Table 18 shows the interaction of
phosphorus and poultry manure rates on number of fruit per plant. At various rates of
phosphorus and same rates of poultry manure, it was observed that 0 t ha™ poultry
manure at both locations didn’t differ significantly between the phosphorus rates at 0, 30
and 60 kg P,Os ha™. However when 9 t ha™* was applied at Bagauda, application of 60 kg
P,Os ha™ produced the highest number of fruit while at Samaru, application of 6t ha™
poultry manure with 60 kg P,Os ha™ produced the highest number of fruits when the
different poultry manure rates were compared at similar rates of phosphorus, it was found

that 0 and 30 kg P,Os ha™ at manure rates of 3, 6 and 9 t ha™ were statistically the same at
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Bagauda, application of 9 t ha™ poultry manure significantly increased the parameter
compared to other rates that was applied. In Samaru, 90 kg P,Os ha'at 3 and 6 t ha™
poultry were statistically same. Application of 6 t ha™ poultry manure significantly
increased the number of fruit per plant. The combination of 9 t ha™ poultry manure and
60 kg P,0s ha™ produced the highest number of fruits per plant at Bagauda while at
Samaru, the combination of 6 t ha™ poultry manure and 60 kg P,Os ha™ had the highest
values for number of fruits per plant while the absolute control had the least values at
both locations.

4.15 Fruit Weight per Plant (g)

Fruit weight per plant of habanero pepper as influenced by phosphorus fertilizer and
poultry manure rates at Bagauda and Samaru during the 2016 wet season is presented in
Table 19. Application of 90 kg P,Os ha™ produced heavier fruit weight than other rates
that were at par in Bagauda. In Samaru, application of 60 kg P,Os ha™ had heavier fruit
weight per plant than for 0, 30 and 90 kg P,Os ha™ that were at par statistically.
Application of poultry manure significantly influenced weight of fruit per plant of
habanero pepper at both locations. Increase in poultry manure rate from 0 to 3 t ha™
enhanced pepper fruit weight at both locations. Further increase to 6 t ha™ of poultry
manure led to significant increase in habanero pepper at Samaru only while the parameter
remained statistically same at Bagauda. Increase in poultry manure rate to 9 t ha™
increased weight of pepper fruit at Bagauda while the parameter recorded significant
reduction at Samaru.

The interaction of phosphorus fertilizer and poultry manure rates on fruit weight per plant

was highly significant in both locations. Table 20 shows the interaction of phosphorus
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fertilizer and poultry manure rates on fruit weight per plant. Application of 3 t ha™
poultry manure increased fruit weight per plant for each of the applied phosphorus rates
in both locations. Further increase to 6t ha™ also increased the parameter in both locations
except for 30 kg P,Os ha™ in Bagauda and 90 kg P,Os ha™ at Samaru where the
parameter remained same. Likewise, increase to 9 t ha' at each phosphorus rate
significantly increased pepper fruit weight per plant in both locations except for 0 and 90
kg P,Os ha at Bagauda and 0 kg P,Os ha™ at Samaru. Application of 30 kg P,Os ha™
significantly increased the weight of pepper fruit per plant only for 3 and 9 t ha™* poultry
manure at Bagauda and 6 and 9 t ha™ poultry manure at Samaru, while it remained
statistically unaffected at other instances. Further increase to 60 kg P,Os ha™ produced
heavier fruit weight per plant except for 0 and 3 t ha™ in both locations where the
parameter remained unaffected statistically.

Application of phosphorus beyond 60 kg P,Os ha™ significantly decreased weight of
pepper fruit per plant for 9 t ha™ at both locations and 6 t ha™ poultry manure at Samaru
only. Fruit weight significantly increased at Ot poultry manure when phosphorus was
raised to 90 kg ha™. At fixed poultry manure of 3 t ha™ in both location and 6 t ha™ at
Bagauda only, increase in Phosphorus rate to 90 kg ha™ did not affect fruit weight per
plant significantly.

The combination of 9 t ha™ poultry manure and 60 kg P,Os ha™* produced heavier weights
of pepper fruit per plant at Bagauda while 6 t ha™ produced heaviest fruit weight at
Samaru. The lowest value for fruit weight per plant in both locations was when neither of

the fertilizer type was used.
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Table 17: Effects of phosphorus and poultry manure rates on number of fruit per
plant during the 2016 wet season

Bagauda Samaru
Treatment
Phosphorus (P,0s kgha™)
0 12.25¢ 20.25¢c
30 16.58b 28.17b
60 16.83b 36.58a
90 21.92a 27.92b
SE+ 1.371 2.272
Poultry manure (tha™)
0 7.92d 13.33d
3 13.75¢ 23.00c
6 19.00b 44.83a
9 26.92a 31.75b
SE+ 1.371 2.272
Interaction
(PXM) o **

Means in a column of any set of treatments followed by different letter(s) are
significantly different at 5% level of probability using DMRT.

WAT= Weeks after transplanting

**= Significant at 1%, NS = Not significant.
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Table 18: Interaction between phosphorus and poultry manure rates on number of fruit per plant of habanero pepper in
Bagauda and Samaru during the 2016 wet season

Bagauda Samaru
Treatment Poultry manure (t ha™)
Phosphorus (P,0skgha™) 0 3 6 9 0 3 6 9
0 4.67f 13.33e 14.00e 15.00e 7.67e 24.67d 26.33c 20.33d
30 5.33f 15.33d 16.00d 19.00cd 9.33e 31.33c 41.67b 23.33d
60 8.00f 12.33e 25.00b 48.67a 13.33e 38.33b 81.00a 25.67¢
90 13.67e 18.33d 18.67d 23.00bc 23.00d 31.00c 32.00c 22.33d
SE+ 0.961 1.593

Means followed by different letter(s) of any treatment are significantly different at 5% level using DMRT.
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Table 19: Effects of phosphorus and poultry manure rates on fruit weight (g) per
plant of habanero pepper during the 2016 wet season

Bagauda Samaru
Treatment
Phosphorus (P,0s kgha™)
0 101.48b 169.19b
30 115.54b 192.57b
60 115.58b 280.21a
90 168.13a 192.64b
SEx 11.152 18.587
Poultry manure (tha™)
0 54.14c 90.28c
3 112.47b 187.45b
6 134.45b 332.80a
9 199.68a 224.08b
SE+ 11.152 18.587
Interaction
(P x M) ol **

Means in a column of any set of treatments followed by different letter(s) are
significantly different at 5% level of probability using DMRT.

WAT= Weeks after transplanting

**= Significant at 1%, NS = Not significant.
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Table 20: Interaction between phosphorus fertilizer and poultry manure rates on fruit weight per plant (g) of habanero
pepper in Bagauda and Samaru during the 2016 wet season

Treatment Poultry manure (t ha™)

"Bagauda Samaru
Phosphorus (P,0skgha™) 0 3 6 9 0 3 6 9
0 27.43e  95.75d 97.93c 107.22c 45.92¢ 159.59d  178.69c 184.41c
30 38.35e  107.46c  128.03c 154.02b 63.92e 163.22c  286.45b 213.38c
60 55.07e  110.64c  148.63b 393.60a 91.78e 179.10c  656.10a 247.55b
90 95.70d  122.55¢  148.73b 171.87b 159.51d  247.89b 256.69b 204.25¢
SE+ 7.825 13.042

Means followed by different letter(s) in any set of treatment are significantly different at 5% level using DMRT.
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4.16 Total Fruit Yield per Hectare (t ha™)

The effects of phosphorus and poultry manure rates on fruit yield per hectare in Bagauda
and Samaru during the 2016 wet season is presented in Table 21. Application of 90kg
P,Os ha™* produced significantly higher fruit yield of habanero pepper than for other rates
that were at par in Bagauda. In Samaru, application of 60kg P,Os ha™ resulted in
significantly highest fruit yield per hectare than 0, 30 and 90kg P,Os ha™ which were at
par statistically.

Application of poultry manure significantly influenced fruit yield of habanero pepper at
both locations. Increase in poultry manure rate from 0 to 3t ha™ enhanced pepper fruit
yield at both locations. Further increase to 6t ha™ of poultry manure led to significant
increase in habanero pepper fruit yield at Samaru only while the parameter remained
statistically same at Bagauda. Increase in poultry manure rate to 9t ha™* increased yield of
pepper in Bagauda while the parameter recorded significant reduction at Samaru.

The result is not consistent, 90 kg P,Os ha™* was best in Bagauda while 60 kg P,Os ha™
was highest in Samaru. Similarly, 9t ha™ poultry manure was the highest in Bagauda
while 6t ha™ was the best in Samaru. A combine analysis is therefore necessary to
average out and give the best treatment for high yield.

The combined analysis showed that there was significant response of fruit yield per
hectare to the treatments applied. Application of 60 kg P,Os ha™ produced significantly
higher fruit yield of pepper than for other rates that were same statistically. Increase in
poultry manure rate from 0 to 6t ha™ enhanced pepper fruit yield, further increase to 9t ha"
! of poultry manure led to significant increase in pepper fruit yield while the parameter

remained statistically same at 3 and 9t ha™.
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The interaction of phosphorus fertilizer and poultry manure rates on fruit yield per
hectare was highly significant at both locations and for the combine. Table 22 and 23
shows the interaction of phosphorus and poultry manure on fruit yield per hectare and
combine respectively. At Bagauda, when various rates of phosphorus were compared at
same rate of poultry manure, it was observed that at Ot ha™ poultry there was no
significant difference between the phosphorus rates at 0, 30 and 60 kg P,Os ha™ likewise
at 3t ha!, phosphorus rates of 30, 60 and 90 kg P,Os ha™ does not differ significantly.
However, when 9t ha® was applied, application of 60 kg P,Os ha™ resulted in
significantly highest fruit yield. When the different poultry manure rates were compared
at similar rates of phosphorus, it was found that at 0 and 30 kg P,Os ha™* manure rates of
3, 6 and 9t ha™* were statistically the same. Application of 9t ha™ at 60 kg P,Os ha™
significantly increased fruit yield of pepper when compared with other rates when 30 and
90 kg P,0s ha™* were applied.

At Samaru, when various rates of phosphorus were compared at same rate of poultry
manure, it was observed that Ot ha™ poultry manure; there was no significant difference
between the phosphorus rates at 0, 30 and 60 kg P,Os ha™ likewise at 3t ha™ between the
phosphorus rates. However, when 6t ha™ was applied, application of 60 kg P,Os ha™
resulted in significantly highest fruit yield. When the different rates of poultry manure
was compared at similar phosphorus rates, it was found that 0 kg P,Os ha™ rates was
statistically the same at 3, 6 and 9t ha™* poultry manure, likewise at 30 kg P,Os ha™ but at
6 and 9t ha™* poultry manure. Application of 6t ha™ poultry manure significantly increase
fruit yield of pepper when combined with 60 kg P,Os ha™ compared with other rates

when 30 and 90 kg P,Os ha™* were applied.
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The combination of 9t ha™ poultry manure and 60kg P,Os ha™ phosphorus fertilizer
produced the best pepper yield fruit in Bagauda while in Samaru, the combination of 6t
ha* poultry manure and 60kg P,Os ha™ phosphorus fertilizer gave the highest pepper fruit
yield. The lowest value for fruit yield in both locations was when neither of the fertilizer
type was used.

From interaction Table (Table 23), it was observed that when various rates of phosphorus
were compared at same rates of poultry manure, application of Ot ha™ had no significant
difference between 0, 30 and 60 kg P,Os ha™* whereas at 9t ha™ there was no significant
differences between the phosphorus rates applied as clearly shown in the interaction
table. However, when 6t ha™ was applied, application of 60 kg P,Os ha™ resulted in
significantly higher yields. When the different rates of poultry manure were combined at
similar phosphorus rates, it was found that at 0 kg P,Os ha™ and 3, 6 and 9t ha™ of
poultry rates were statistically comparable while at 90 kg P,Os ha, all manure rates were

statistically comparable.

57



Table 21: Effects of phosphorus and poultry manure rates on total fruit yield (t ha™)
per hectare of habanero pepper during the 2016 wet season

Bagauda Samaru Combined
Treatment
Phosphorus (P,Os kg ha™)
0 5.07b 8.46b 6.77b
30 5.32b 9.63b 7.75b
60 5.83b 14.63a 11.21a
90 8.41a 9.63b 7.73b
SE+ 0.550 0.930 0.570
Poultry manure (t ha™)
0 2.71c 451c 3.16¢
3 5.62b 9.37b 9.01b
6 6.68b 16.64a 13.34a
9 10.04a 11.20b 7.50b
SE+ 0.550 0.930 0.570
Interaction
(P x M) o o o

Means in a column of any set of treatments followed by different letter(s) are
significantly different at 5% level of probability using DMRT.

WAT= Weeks after transplanting

**= Significant at 1%, NS = Not significant.
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Table 22: Interaction between phosphorus and poultry manure rates on total fruit
yield (t ha) of habanero pepper in Bagauda and Samaru during the 2016 wet
season

Bagauda Samaru
Treatment Poultry manure (t ha™)
Phosphorus (P,Oskgha®) 0 3 6 9 0 3 6 9
0 1.37e 4.79d 4.90c 5.36c 2.29d 7.98c 8.95c 8.96¢
30 1.92e 5.37c 6.40c 8.03b 3.20d 9.22c 14.32b 12.84b
60 2.75e¢ 5.74c 7.43b 19.68a 4.59d 10.21c 32.81a 12.38b
90 4.79d 6.13c 7.44b 8.59b 7.98c 10.62c 12.40b 8.10c
SE+ 0.386 0.653

Table 23: Interaction between phosphorus and poultry manure rates on total fruit
yield (t ha™) of habanero pepper for the combined during the 2016 wet season

Treatment Poultry manure (t ha™)

Phosphorus (kgha™) 0 3 6 9

0 1.83e 8.17cd 7.15¢ 9.92bc
30 2.56e 11.46b 10.44bc 6.53c
60 3.67e 8.53cd 26.24a 6.38c
90 6.38c 7.48c 9.90bc 7.16¢
SE+ 0.570

Means followed by different letter(s) of any set of treatment are significantly different at

5% level using DMRT.
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4.17 Regression and Correlation Studies

4.17.1 Regression studies

The polynomial responses of habanero pepper to application of phosphorus and poultry
manure are presented in Figures 1-4. The estimated fruit yield gave a quadratic
relationship to applied phosphorus and poultry manure rates in Samaru and for the
combined while at Bagauda a linear relationship was obtained. The following equations
were derived;

Y= 7.769 + 0.183x -0.002x? and = 4.578 + 0.035X -------- Phosphorus rates for Samaru
and Bagauda respectively (Figure 1)

Y= 3.754 + 3.486x - 0.286x% and 2.805+ 0.768X -------- Poultry manure rates for Samaru
and Bagauda respectively (Figure 2)

Y=6.299 + 0.133x - 0.0012X? ----nnnmmmmmmemme Phosphorus rate (Figure 3)

Y= 4.454 + 3.055x - 0.3122x Poultry manure rate (Figure 4)

Where Y refers to expected yield at Phoshorus fertilizer and poultry manure rate. X when
computed the following expected yield were derived;

Phosphorus rate of 53.82kg P,Os ha™, the yield of 12.69 t ha™ and poultry manure rate of
6.09 tha, yield of 14.364 t ha™ were obtained for Samaru Location while for the
combined Phosphorus rate of 55.42kg P,Os ha®, the yield of 9.98t ha™ and poultry
manure rate of 4.90tha™, yield of 11.93t ha™ were obtained.

4.17.2 Simple correlation of pepper

The matrices of correlation coefficient among growth and yield parameter of habanero
pepper during 2016 wet season in Bagauda and Samaru is presented on Tables 24 and 25.

It revealed that the relationship between fruit yield per hectare and number of leaves,
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number of branches, number of fruit per plant, fruit weight per plant were positive and
strongly correlated in both locations (p< 0.01).

Fruit yield of pepper per hectare had significant and positive relationship with plant
height and total dry matter in Bagauda while in Samaru significant and positive
relationship was observed between fruit yield and plant height, number of branches, total
dry matter, crop growth rate, and net assimilation rate (p< 0.05).

Fruit yield per hectare had the strongest relationship with fruit weight per plant and
number of fruit per plant in both locations.

A non-significant relationship was observed in Bagauda between leaf area, leaf area
index, crop growth rate, net assimilation while in Samaru, it was between leaf area and
leaf area index and leaf dry weight.

The relationship that exist among other parameter too were generally positive except
between dry weight and number of fruits per plant that was negative and not significant (-
0.02) in Samaru only. Some of the relationships were positive and not significant while

others either positively significant or highly significant.
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Figure 1: Regression of habanero pepper fruit yield against phosphorus rates at both
locations during the 2016 wet season.
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Figure 2: Regression of habanero pepper fruit yield against poultry manure rates at both
locations during the 2016 wet season.
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Figure 3: Combined regression curve of habanero pepper fruit yield against phosphorus
rates during the 2016 wet season
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Figure 4: Combined regression of habanero pepper fruit yield against poultry manure
rates during the 2016 wet season.
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Table 24 Matrix of correlation between growth and yield attributes of habanero pepper as influenced by phosphorus and
poultry manure rates in Bagauda during the 2016 wet season

1 2 3 4 5 6 / 8 9 10 11 12

1

0.289* 1

0.616** 0.460** 1

0.384** 0.364*  0.668** 1

0.193 0.250 0.155 0.408** 1

0.193 0.250 0.155 0.408**  1.000** 1

0.310* 0.064 0.312* 0.533**  0.266 0.266 1

0.402** 0.172 0.317* 0.487**  0.217 0.217 0.894** 1

0.167 0.047 0.165 0.318* 0.323*  0.323* 0.471** 0.484** 1

10 0.218 0.081 0.282* 0.330* 0.025 0.025 0.483** 0.475** 0.802** 1

11 0.940** 0.299*  0.679** 0.380**  0.225 0.225 0.258  0.321* 0.115 0.198 1

12 0.999** 0.296*  0.615** 0.379**  0.189 0.188 0.301* 0.400** 0.161  0.213  0.936** 1
*=significant at 5% level of significance **= significant at 1% level of significance

1= Fruit yield per hectare, 2= Plant height (LOWAT), 3= Number of leaves (10WAT), 4= Number of branches (LOWAT), 5=
Leaf area (12WAT), 6= Leaf area index (12WAT), 7= Total dry matter (12WAT), 8= Leaf dry weight (12WAT), 9= Crop
growth rate (QWAT), 10= Net assimilation rate (9WAT), 11= Number of fruit per plant, 12= Fruit weight per plant
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Table 25 Matrix of Correlation between growth and yield attributes of habanero pepper as influenced by phosphorus and
poultry manure rates in Samaru during the 2016 wet season

1 2 3 4 5 6 7 8 9 10 11 12
1
0.298* 1

0.595** 0.421** 1

0.456** 0.438** 0.867** 1

0.226 0.127 0.142 0.290* 1

0.226 0.127 0.142 0.290* 1.000** 1

0.287* 0.289*  0.591** 0.601**  0.157 0.157 1

0.050 0.119 0.064 0.202 0.183 0.183 0.483** 1

0.365*  0.294 0.513** 0.517**  0.316*  0.316* 0.513** 0.358* 1

10 0.288* 0.163 0.458**  0.517**  0.293*  0.293* 0.506**  0.503** 0.876** 1

11 0.936** 0.236 0.649**  0.483**  0.259 0.259 0.278*  -0.023  0.330* 0.192 1

12 0.999** 0.298*  0.595**  0.457**  0.226 0.226 0.289* 0.050 0.365* 0.288*  0.937** 1
*=significant at 5% level of significance **= significant at 1% level of significance

1= Fruit yield per hectare, 2= Plant height (10WAT), 3= Number of leaves (10WAT), 4= Number of branches (10WAT), 5=
Leaf area (12WAT), 6= Leaf area index (12WAT), 7= Total dry matter (12WAT), 8= Leaf dry weight (12WAT), 9= Crop
growth rate (QWAT), 10= Net assimilation rate (9WAT), 11= Number of fruit per plant, 12= Fruit weight per plant
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CHAPTER FIVE
50 DISCUSSION
51 Response to Phosphorus Application
Pepper generally responded to phosphorus application in this trial. This could have been
probably as a result of low phosphorus status of the experimental soil. This is in
conformity with the findings of Alabi (2006) that reported positive response of pepper
growth parameters to applied phosphorus in P-deficient soil. Application of phosphorus
fertilizer had resulted in the production of taller pepper with large leaf area and enhanced
growth rate. This in turn means greater light interception thereby leading to greater
assimilate production that led to higher stem and total plant dry weights. Similar result
was earlier reported by Alabi (2006) who observed increased growth parameters of
pepper such as plant height, number of leaves per plant, number of branches and leaf area
to application of phosphorus fertilizer.
The growth component of pepper such as plant height, number of leaves, number of
branches in Samaru, leaf area and leaf area index, shoot dry matter and stem dry matter,
crop growth rate in Bagauda were significantly affected by phosphorus fertilizer. The
significant response of these parameters to phosphorus application might be due to the
role phosphorus play in promoting plant growth, this agrees with the work of Mengel and
Kirkby (1987), Stroeheline et al. (1979) which reported that plants suffering from P
deficiency produced low lateral shoots which results into low developed number of
leaves. Corroborating the results of this study, Fredeen et al. (1989) reported that in P-

deficient plants, there was reduction in leaf expansion leading to narrow leaf area and leaf
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area index. Phosphorus plays an indispensable role in energy metabolism and hydrolysis
of phosphate bonds being used to induce chemical reactions.

Plant height increased with increase in phosphorus rate up to 60kg P,Os ha*which
conforms the findings of Khan et al. (2010) who reported that the maximum plant height
was obtained at 60 kg P,Os ha™. This could be attributed to the fact that phosphorus plays
greater role in enhancing translocation of carbohydrates to respective parts during plant
development. Similarly Babu et al. (1988) also reported that increase in P,Os from 0O to
65kg P,Os ha™ had significantly increased pepper plant height and shoot dry weight
significantly. Likewise, Wanknade and Morey, (1982) also reported increased plant
height, dry matter and yield as a result of phosphorus fertilizer application.

The delay in flowering observed with lower phosphorus rates (0, 30 and 60kg P,Os ha™)
when compared with early flowering observed with higher phosphorus dose could mean
that only the higher dose of phosphorus could trigger faster growth and development in
pepper. This result is in agreement with that of Brady and Weil (2002) who stated that
phosphorus enhances flowering and hasten maturity of crops.

The significant increase in yield attributes such as number of fruits per plant, fruit weight
per plant and fruit yield per hectare as a result of application of phosphorus fertilizer at
both locations could be connected to the positive influence phosphorus played in
enhancing the vegetative growth while 90 kg ha™ produced the best yield parameters in
Bagauda, in Samaru yield parameters were mostly highest at 60 kg ha™. This differential
response between the two locations could be attributed to higher soil phosphorus status at
Samaru soils. The positive response of fresh fruit yield and yield parameters of pepper to

phosphorus application could be attributed to significant role phosphorus plays in
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enhancing vegetative growth, fruit yield and quality of pepper as observed by Baghour et
al. (2001) who reported that pepper yield significantly improved through phosphorus
fertilization. Application of phosphorus upto 60 kg P,Os ha™* in Samaru was found to be
effective in increasing the yield per hectare significantly due to significant increase in
number of fruits per plant, weight per plant and yield per hectare. Further increase to
90kg P,Os ha™ in the level of phosphorus showed a marginal decrease in yield attributes
in Samaru which is due to the presence of more soil phosphorus in this location. These
findings are in agreement with that of Syeed et al. (2002) who reported that beyond 60kg
P,Os ha™ yield parameters of pepper significantly reduced.

5.2  Response to Poultry Manure Rate

The positive response of growth components such as plant height, number of leaves and
branches, leaf area and leaf area index, shoot dry matter, stem dry matter, leaf dry weight,
crop growth rate to application of poultry manure, net assimilation rate in both locations
could be attributed to the role manure plays in supplying many of the plant nutrients,
increased water holding capacity and soil structure. This could also be attributed to the
low organic matter, phosphorus and potassium in the experimental soils. The supply of
essential nutrient by the manure might have resulted in high photosynthetic activities and
thus promoted vegetative growths (John et al., 2004). The increase in the number of
leaves, plant height, leaf area and number of branches as a result of manure application
could be attributed to role it plays in improving soil conditions (moisture retention, soil
structure and aeration and increase nitrogen availability). Nitrogen which is one of major
component of manure is known to enhance physiological activities in crops thereby

improving the synthesis of photo-assimilates (Aliyu, 2000). The increase in vegetative
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growth in treatments that received high poultry manure rate could be due to high nitrogen
content (Frank, 1965). Studies have shown that application of poultry manure to pepper
leads to an increase in plant height, leaf area index and number of branches. Significant
increase in leaf area index observed as a result of application of poultry manure might be
due to positive role the manure plays in leaf area development and expansion, then more
assimilates might have been made available to such plants. The observed increase in the
size of leaf area implies effective utilization of nutrients from the soil. This result is in
consonance with that Aliyu (2002, 2003) and this confirmed the ability of poultry
droppings to supply the required N and other nutrients contents needed by pepper plants
to enhance their growth and general performance (Alabi, 2006).

Number of days to 50% flowering is a function of nitrogen, phosphorus, potassium and
other nutrient concentration and was well supplied by the poultry manure applied to the
soil (Dauda et al., 2005a). The significant early flowering caused when 9 t ha™ poultry
manure was applied as compared with the lower rates and this could be attributed to rich
nutrients composition of the manure that led to rapid growth and development and
consequently the attainment of early flowering. This also is attributed to rapid crop
growth and more vegetativeness from the manured plots which might have consequently
resulted in early flowering when compared with the control plot which had limited
nutrient and organic matter supply. This confirmed the findings of Dauda et al. (2005b)
that observed that there was delay in flower initiation in plots with nutrient deficiency.
The increase in number of fruits per plant, fruit weight per plant and fruit yield per
hectare as a result of poultry manure application could be attributed to the fact that the

poultry manure supplied essential nutrients for enhanced productivity (Dauda et al.,
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2008). The increase in leaf area and branching recorded as a result of application poultry
manure might have enhanced light interception necessary for production of more
assimilate used in the formation of fruits. The result showed that at higher rate of manure
(9 t ha) in Samaru, number of fruit, fruit weight per plant and fruit yield tend to decrease
which implies that the optimum rate could be found between 6 and 9 t ha™. Likewise the
higher vegetative growth sustained at 9 t ha™ poultry manure might have drawn and
compete significantiy for the assimilates produced by the crop. This agrees with the
report of Aliyu (2003) that excess nitrogen application reduced number of fruits and
yield. Also Mitchel et al. (1978) reported that application of manure above agronomic
rate may result in accumulation of heavy metals in both soils and plant tissue with
adverse effect on crop growth and performances. In addition, high rate of poultry manure
may release phototoxic quantities of ammonia and nitrate salts which may adversely
affect soil micro-organisms responsible for mineralization of plant nutrients (Weil and
Kroonje, 1979). This apparently explains the observations made on some agronomic
parameters with higher poultry manure rates used in this study.

The yield increase with increase in poultry manure rates in Bagauda could be linked to
enhanced growth that might result in high assimilate production for fruit production and
yield. This result tallies with that of Nicholson et al. (1999), Dileep, (2005), Dauda et al.
(20053, b) and Ajayi et al. (2009) who reported significant yield response to manure rate
applications.

The response of growth and yield components such as number of leaves and branches,
number of fruits per plant, fruit weight per plant and fruit yield per hectare to poultry

manure in both locations could be attributed to the ability of poultry manure to slowly
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supply N, P and K and many other nutrients leading to longer period of supply, that
induced sustained luxuriant growth. Also the ability of manure to improve the physical
and chemical properties such as soil structure and water holding capacity of the soil
ensured stress free crop development and hence the high yields recorded. This
observation agrees with the findings of Aliyu and Kuchinda (2002), Aliyu (2002), Dauda
et al. (2005a) and Anon (2007) who reported that nutrients in manures most especially
nitrogen and other nutrients like phosphorus, potassium become available more slowly
and a considerable amount were available towards the latter part of the growing season.
5.3 Interaction of Phosphorus and Poultry Manure on Pepper

The taller plants recorded at 6 and 8 WAT when pepper received combination of 6t
poultry manure ha™ and 60 kg P,Os ha™ revealed that combined application of poultry
manure and phosphorus fertilizers produced better growth and development of pepper.
The result of this study confirms the finding of Gonzalez et al. (2001) who reported that
organic manure and inorganic fertilizer supplied most of the essential nutrients at growth
stage resulting in increased growth variables including plant height.

The same combination of 60 kg P,Osha™ and 6 t ha™ poultry manure produced highest
yield attributes (number of fruit per plant, fruit weight per plant and fruit yield per
hectare) in Samaru while in Bagauda application of 60 kg P,Osha™ plus 9 t ha™ poultry
manure produced the highest yield. This demonstrates the beneficial effects of combined
application of poultry manure with inorganic fertilizers. The variation in the optimum rates
between locations could be attributed to higher nutrient status of Samaru over Bagauda site.
The high fruit yield of the pepper crop as a result of the combined use of poultry manure
and phosphorus fertilizer confirmed the assertion made by Smith et al. (1987) when they

hypothesized that the combination of organic and inorganic nutrients sources is more
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beneficial than the sole application of either source of plant nutrient. The combined
application of these fertilizers ensured maximum supplies of nutrients that are needed for
use by plants.

54  Regression Analysis

The regression analysis showed a quadratic response of pepper fresh fruit yield against
phosphorus and poultry manure rates at Samaru and combined location which indicate
that the optimum phosphorus and poultry manure requirement for the crop was attained
using the result of the combined analysis which indicate that the optimum phosphorus
and poultry manure rates requirement for the crop was attained. Neetson and Wadman
(1987) reported that quadratic response predicts economic optimum application rate of
fertilizers i.e. the minimum amount of fertilizer needed for maximum profit. He also
stated that recommendations was not based on prediction of the optimum rate of
fertilizer, but separately on the recommended amount of fertilizer and the yield obtained.
In Bagauda, a linear response was observed between yield against phosphorus and
poultry manure rate which indicated that optimum phosphorus and poultry manure was
not attained, that means for the optimum yield to be attained, the phosphorus fertilizer
and manure rate should further be increased.

5.5 Correlation

The positive significant relationship that was recorded between fruit yield and most of the
growth parameters measured signifies an inter dependency between the parameters. Such
consistent correlation in both Bagauda and Samaru is a proof that the growth parameters
such as plant height, number of leaves, number of branches, shoot dry matter, leaf dry

weight and net assimilation rate contributed to yield of habanero pepper. This observation
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signifies the importance of these parameters in assimilates production and distribution as
earlier reported Aliyu, (1994) and Dauda et al. (2005a) who also observed positive and

significant relationship between growth and yield parameters.
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CHAPTER SIX
6.0 Summary, Conclusion and Recommendation

6.1 Summary

A field experiment was conducted to determine the performance of habanero pepper
varieties as influenced by phosphorus and poultry manure fertilization. The experiments
were carried out during the 2016 wet season at the Institute for Agricultural Research
Farm Samaru, Kaduna State and NIHORT Farm Bagauda, Kano State. The treatments
evaluated were four phosphorus rates (0, 30, 60 and 90 kg P,Os ha™) and four poultry
manure rates (0, 3, 6 and 9 t ha™) which were factorially combined and laid in a
Randomized Complete Block Design (RCBD), replicated three times. Parameters
measured were, plant height (cm), number of leaves, number of branches, leaf area (cm?),
leaf area index, crop growth rate (g wk™), relative growth rate (g g wk™), net assimilation
rate (g m? wk™), number of days to 50% flowering, number of fruits per plant, fruit
weight per plant (g), fruit yield t ha™. Plant height (30.13cm atl0 WAT), number of
leaves (247.42 at 10WAT), number of branches (42.92 at 10WAT), leaf area
(4813.80cm? at 12 WAT), leaf area index (2.14 at 12 WAT), shoot dry matter (6.25g at
9WAT), leaf dry weight (6.47g at 12 WAT), number of fruit per plant (36.58), fruit
weight per plant (280.21g) and fruit yield per hectare (14.63t ha™) showed significant
response to phosphorus fertilizer with 60kg P,Os ha™ producing higher values in Samaru.
While in Bagauda, number of leaves (140.67 at 10 WAT), leaf area (2775.20cm? at 10
WAT), leaf area index (1.23 at 12 WAT), shoot dry matter (5.96g at 12 WAT), leaf dry
weight (1.56g at 9 WAT), stem dry weight (3.18g at 12 WAT), crop growth rate (0.93 at

9-12 WAT), number of fruits per plant (21.92), fruit weight per plant (168.13) and fruit
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yield per hectare (8.41) were significantly increased by application of 90 kg P,Os ha’
which led to early 50% flowering (32.58).

Most growth and yield characters of habanero pepper were highest by application of
poultry manure at 6 and 9 t ha™'in Samaru and Bagauda respectively. Regression analysis
showed the optimum rates of phosphorus and poultry manure for habanero pepper yield
was 55.42 kg P,Os ha™ and yield of 9.98t ha™*. Poultry manure when regressed against
pepper yield showed an optimum of 4.90 t ha™ yielded 11.93 t ha™.

6.2  Conclusion

In conclusion, it could be suggested that combination of phosphorus and poultry manure
at a rate of 55.42 kg P,Osha™ and 4.90 t poultry manure ha™ can be used by farmers in
the Savannah zones.

6.3  Recommendation

From the result obtained, it could be recommended that phosphorus application at 55.42
kg P,Osha™ in combination with 4.90 t poultry manure ha™ is the optimum rate required
to produce the optimum vyield of habanero pepper in the Sudan and Guinea savanna of

Nigeria
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APPENDIX 1 Bagauda Meteorological Record 2016

% RELATIVE TEMPERATURE EARTH TEMP

HUMIDITY (°C) (30cm)
10a.m | 3p.m | SUNSHINE | RAINFALL | EVAPORATION
MONTH 10am | 3p.m Max Min (0C) (0C) | HOURS (mm/day) (mm/day)
MARCH 35.8 18.2 27.0 26.8 NA NA NA 0.00 NA
APRIL 39.7 40.5 40.1 29.9 NA NA NA 0.00 NA
MAY 23.1 14.4 38.3 29.7 NA NA NA 2.1 NA
JUNE 36.6 20.2 28.5 26.9 NA NA NA 5.0 NA
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JULY 55.7 47.0 26.8 25.1 NA NA NA 6.2 NA
AUGUST 59.5 52.3 29.9 20.6 NA NA NA 7.5 NA
SEPTEMBER | 50.1 38.2 35.1 26.0 NA NA NA 3.5 NA
OCTOBER 43.0 33.6 35.1 24.5 NA NA NA 0.6 NA
Source: Bagauda Meteorological Unit, Kano.
APPENDIX 2 Samaru Meteorological Record 2016
EARTH
% RELATIVE | TEMPERATURE | TEMP
HUMIDITY (°C) (30cm)

10 4

a.m p.m SUNSHINE | RAINFALL | EVAPORATION
MONTH 10a.m | 4p.m | Max Min (0C) | (0C) | HOURS (mm/day) (mm/day)
MARCH 33.3 23.10 | 34.7 24.1 288 [29.9 |65 0.8 7.9
APRIL 50.9 304 | 395 25.8 309 |41.7 |78 0.07 9.9
MAY 66.4 458 | 35.2 24.2 286 | 298 | 7.8 2.6 7.4
JUNE 755 |65.4 31.4 23.2 526 | 284 | 7.1 4.4 4.6
JULY 804 |715 30.8 22.9 26.9 | 26.6 | 59 7.1 3.7
AUGUST 819 |743 30.6 21.9 26.2 | 26.8 | 6.7 8.7 55
SEPTEMBER | 74.7 | NA NA 24.6 26.0 | 26,5 | 6.0 11.5 6.0
OCTOBER 60.4 |54.7 34.3 18.3 27.3 | 28.2 | 84 0.00 6.7

Source: IAR Meteorological Unit, Samaru- Zaria. Kaduna.

NA; NOT AVAILABLE
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