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Abstract

Intensive agriculture is a farming system characterized by a lot use of input, causing a harm stress on the
environment, as well as high price of inorganic fertilizers discouraged some farmers in Jordan to apply fertilizers
to their crops. The objective of this study was to investigate the impact of chicken manure and NPK on growth
and yield of sweet pepper (Caspicum annum L.), A greenhouse experiment was conducted at Albalqa applied
university research station in Jordan using randomized complete block design (RCBD) replicated four times.
Three treatments were used using Randomized Complete Block Design (RCBD) with four replications: control
(without fertilizer), chicken manure at the rate of 15 t/ha, and NPK (15:15:30) with trace elements at 100 Kg/ha.
We evaluated plant height (cm), leaves number per plant, number of days to 50% flowering, fruit number per
plant, fruit length, yield of fruit per plant (kg), and yield of fruit per hectare (t/ha). Treatments showed significant
differences between. The NPK treatment gave the highest plant height (cm), leaves number per plant, fruits
number per plant, yield of fruits per plant (kg), and yield of fruits per hectare (t/ha).
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1. Introduction

Sweet pepper (Capsicum annuum L.) belongs to the solanaceous family and can be grown throughout the year
(Kabura et al., 2008). The crop is ranked third most important vegetable crop after tomato and onion in the world
(Islam et al., 2011; Belel et al., 2011).

Capsicum consists of approximately twenty-two wild species and five domesticated species. The five
domesticated specie include, C. annum L., C. baccatum L., C. chinensis L., C. pubescens L., and C. frutescens L.,
(Bosland & Votava, 2000). They include mild non pungent (sweet) varieties which are longer and have thicker
flesh than the pungent ones (Aliyu et al., 1996).

Pepper like other vegetable crops contributes nutritionally to the human diet. It is rich in nutrient that may be
lacking in other food materials thereby making it more palatable and hence improves food intake and digestion.
Sweet pepper also known as bell pepper can be cooked or eaten as raw salad. The leaves are also consumed as
salad in soup or eaten with rice. It was also discovered to be a good source of medicinal preparation for black
vomit, gout and paralysis (Khan et al., 2010). Juroszek and Tsai (2009) reported that sweet pepper fruits are
good sources of many essential nutrients, including vitamins A, C, and E, carotenoids, minerals (e.g., calcium
and iron), and other secondary plant compounds.

The crop responds to both organic and inorganic fertilizers and has been shown to respond positively to nitrogen
and phosphorus fertilizers (Aliyu, 2002).

The use of organic and inorganic fertilizers has amassed a great significance in recent years in vegetable
production for two reasons. Firstly, the need for enhanced sustainable increase in production; and per hectare
yield of vegetables requires an increased amount of nutrients. Secondly, the results of a many experiments on
organic and chemical fertilizers managed in many countries detect that inorganic fertilizer alone cannot sustain
productivity of soils heavy cropping system (Khan et al., 2010). Whereas the use of intensive artificial fertilizer
in agriculture caused so many health problems and environmental pollution. To decrease and remove the reverse
impacts of artificial fertilizers and pesticides on human health and environment, modern practices of agriculture
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were sophisticated in the so-called organic agriculture, ecological agriculture or agricultural sustainability
(Malgorzata & Georgios, 2008).

Arising from the need to increase production of this crop, especially under irrigated cropping condition for all
year round supply of the commodity thereby enhancing food security, necessitates this work. There is also the
need for use of high yielding, pest and disease resistant varieties to increase the crop yield. In order to obtain
high production of sweet pepper, there is the need to augment the nutrient conditions of the soil to meet the crop
requirement and maintain the fertility conditions of the soil. One of the methods to increase the nutrient content
is by supporting the nutrient content with organic materials such as poultry dung, with or without inorganic
fertilizers (Dauda et al., 2008). Poultry dung is relatively resistant to microbial declination (Dauda et al., 2005).
Poultry manure has high concentrations of nutrients like nitrogen, phosphorus, calcium and magnesium than
other forms of organic manure (Aliyu, 2000).

Sweet pepper is an important crop in Jordan, it is usually produced in Jordan valley, and most of Jordanian
people use it as a food, spices and other uses.

Jordan export many vegetables like tomato, potato, cucumber, hot and sweet peppers to other countries
especially Gulf countries, which contributes in increasing national income.

On the other hand sweet pepper needs nutrient elements to grow well and increase its productivity, many
Jordanian farmers are using organic and inorganic fertilizers to increase their yield and this increase the cost of
agricultural input specially when they use inorganic fertilizers, in this experiment we focused on the farmers
problems to help them to solve these problems.

2. Materials and Methods
2.1 Experimental Site

The experiment was conducted in green house at research station of agricultural technology college, Albalqa
applied university in Alsalt northern west of Amman, Jordan, during summer season 2015.

2.2 Treatments, Experimental Design and Plot Size

Three treatments were used: control (without fertilizer), chicken manure at rate of 15 t/ha, and NPK (15:15:30)
with trace elements at 100 Kg/ha. Treatment combinations set in a randomized complete block design (RCBD)
with four replications. The plot size was 3 x 4 (12 m®); each plot had twenty plants planted in plastic pots, the
pot diameter is 50 cm, and each four pots represent 1 m’.

2.3 Soil Preparation, Fertilizer Application, and Planting

The soil samples were randomly collected from depth of 0-30 cm across the experimental site during 2015 dry
season and thoroughly mixed, and sieved using 2 mm mesh sieve and later analyzed for physicochemical
properties (Table 1), chicken manure was mixed with soil before planting. The pots were filled with soil samples
and chemical fertilizer was applied at two equal split doses, first at planting time and the second after six weeks
of planting. The pots irrigated and one seedling was planted in each pot, the plants irrigated by drip irrigation
when needed.

Table 1. Physical and chemical properties of experimental soil

Extracts ppm %
- Texture
pH Ec dS/cm P K CaCOs Clay Silt Sand
7.8 0.69 0.20 265.2 13.1 60.0 28.5 11.5 Clay

2.4 Measurements and Data Collection

Matured fruits were harvested by hand picking, and twelve plants were randomly tagged per plot for
determination of plant height, number of leaves per plant, number of days to 50% flowering, number of fruits per
plant, fruit length, fruit yield per plant (kg), and fruit yield per hectare (t/ha).

2.5 Fertilizers Analysis

Chicken manure was taken before applying to the soil and analyzed (Table 2). In the end of experiment analysis
of soil samples was made (Table 5).
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Table 2. Chemical and physical analysis of chicken manure

Test name Result Unit
pH 7.1

EC 3.7 dS/m

N 2.5 wt/wt %
P,05 1.6 wt/wt %
K,O 1.7 wt/wt %
Ash 10.0 %
Moisture 325 %
Organic matter 57.5 %

C/N 13:1

Cd <0.002 ppm

Table 3. Chemical and physical properties of NPK

Properties of chemical fertilizers %

NPK Trace elements
Total N NH, NO; Uric N Total P,O5 Total K,O Fe Zn Cu Mn B
15 3 7.2 4.8 15 30 0.02 0.01 0.005 0.01 0.005

2.6 Statistical Analysis

The data were analyzed according to randomized complete block design. Differences between treatment means
were compared at P= 5% with ANOVA to find the significant differences and LSDs were used to compare the
plots. The statistical analysis of the data was realized using SAS program. (SAS, 2001).

3. Results
3.1 Effect of NPK and Chicken Manure on Yield and Yield Components

All treatments indicated significant differences (P = 0.05) among them for yield and yield components except for
fruit length (Table 4). The plant height, number of leaves per plant, number of fruits per plant, fruit yield
(kg/plant), and fruit yield (t/ha) were significantly (P = 0.05) affected by adding of different doses of NPK and
chicken manure.

3.1.1 Plant Height

NPK (T3) gave the highest plant height (86 cm) followed by chicken manure (T2 = 76 cm), and control (T1 = 54
cm) (Figurel).

LSD (P <0.05): 7.98
T3 A
|
Em B
<
2
=
T1 C
0 20 40 60 80 100
Plant height (cm)

Figure 1. Effect of the treatments on the plant height (cm);
T1 = Control, T2 = Chicken manure, T3 = NPK
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3.1.2 Number of Leaves per Plant and Number of Fruits per Plant

Table 4 showed that T3 gave highest number of leaves per plant 33.5, T2 gave 27.083, and T1 gave 19.33. The
highest number of fruits per plant 59.42 was recorded by T3, followed by T2 =49.25, and T1 = 38.67 (Figure 2).

Table 4. Effect of the treatments on the yield and yield components

Treatment Plant height  No. of No. of days to No. of Fruit length Fruit yield  Fruit yield
(cm) leaves/plant  50% flowering  fruits/plant (kg/plant)  (t/ha)
Control 54.0c 19.33 ¢ 56.0 ¢ 38.67 ¢ 95a 1.98 ¢ 7.90 ¢
Chicken manure 76.0 b 27.0b 50.33b 49.25b 95a 3.67b 14.67b
NPK 86.0a 335a 4583 a 5942 a 95a 575a 23.00 a

Note. Means within a columns and rows followed with the same letter are not significantly different from each
other at 5% probability level.

LSD (P <1.71)

T3 A
s T2 B
<
=

T1 C

0 10 20 30 40 50 60 70
Fruit number per plant

Figure 2. Effect of the treatments on the number of fruits per plant;
T1= Control, T2= Chicken manure, T3= NPK

3.1.3 Fruit Yield

T3 showed the highest fruit yield (kg/plant) 5.75, T2 gave 3.67, and T1 gave 1.98 (Figure 3). The same result
recorded for fruit yield (t/ha), i.e. T3 gave 23.00 followed by T2 gave 14.67, and T1 gave 7.93 (Figure 4).

LSD (P: 0.22)

: —p

T1 C

Treatment

0 1 2 3 4 5 6 7
Fruit yield per plant (kg)

Figure 3. Effect of the treatments on the fruit yield (kg per plant);
T1 = Control, T2 = Chicken manure, T3 = NPK
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LSD (P: 0.88)
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Figure 4. Effect of the treatments on the fruit yield (t per ha);
T1 = Control, T2 = Chicken manure, T3 = NPK

3.2 Effect of NPK and Chicken Manure on Nutrient Contents of Sweet Pepper Shoots

Table 5 showed that application of NPK recorded higher concentration of N, K, Mg, Fe, Mn, Zn, and Cu in plant
tissues than application of chicken manure, while chicken manure gave higher concentration of Ca only.

Table 5. Effect of treatments on mineral contents of sweet pepper shoots

Treatment N P K Ca Mg Fe Mn Zn Cu

% ppm
Control 1.5¢ 037a 1.96 b 0.31b 047 a 37.88b 5.57b 2153 a 9.0a
Chicken manure 20b 031b 1.72 ¢ 0.34a 0.35¢ 5.68 ¢ 343 ¢ 10.55¢ 4.45¢
NPK+TE 30a 031D 224 a 024 ¢ 0420 56.0 a 7.20 a 15.55b 6.30Db

Note. Means within a columns and rows followed with the same letter are not significantly different from each
other at 5% probability level.

3.4 Effect of Chicken Manure and NPK on Soil Properties

Phosphor (P) and potassium (K) contents of soil increased significantly in plots treated with chicken manure
(28.9), (294.0) and NPK (27.0), (275.4) as compared with control (14.1), (210.3), respectively, whereas there
was a slight decrease in pH (7.8 to 7.7) for chicken manure and pH remain constant for NPK and control plots
(7.8) Table 6.

Table 6. Effect of chicken manure and NPK on soil properties

Extract ppm %
pH EC (dS/m) P K CaCO;
Chicken manure 7.7 1.83 28.9 294.0 11.1
Chemical fertilizer 7.8 2.18 127.0 275.4 8.2
Control (without fertilizers) 7.8 1.17 14.1 210.3 11.1

4. Discussion
4.1 Effect of Chicken Manure and NPK on Yield and Yield Component

Our results for plant height, fruit yield per plant (kg), and fruit yield per hectare (t/ha) agreed with the results of
Omogoye (2015), who reported that NPK gave longer plant height, higher fruit yield per plant (kg), and higher
fruit yield (t/ha) of pepper as compared with cow manure. Ibrahim (2013) reported that adding of nitrogen and
potassium increased plant height and yield of pepper and tomato over control. Awodun (2007) found that (250
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kg/ha) gave longer plant height, higher leave number, fruit number/plant, fruit weight/plant as compared with 10
t/ha goat manure, Adeola et al. (2007) observed that plants treated with NPK recorded the shortest number of
days to 50% flowering when compared with poultry manure and control treatments, they also observed that NPK
gave higher number of fruits/plant than poultry manure and control treatments cassava and pepper intercropping.
Alex and Eliakira (2014), found that NPK gave higher plant height, fruit number/plant, fruit length, fruit yield
(kg/plant), and fruit yield (t/ha) than organic fertilizers and control of sweet pepper. Ewulo et al. (2007) found
that cow manure gave higher plant height, leave number/plant, fruit number/plant, fruit yield (kg/plant) than
organic fertilizers and control. Alaba (2011) observed that NPK increased plant height, leaves/plant, and fruit
yield (t/ha) when compared with poultry manure.

On the other hand, the following results were on conflict with our results; Ahsanur Rahman et al. (2012) found
that cow manure gave higher plant height, fruit number/plant, fruit yield (kg/plant), and fruit yield (t/ha) than
NPK fertilizers of pepper. Ikeh (2012) said that poultry manure increased plant height, number of fruits/plant,
fruit length, fruit yield per plant (kg), and fruit yield (t/ha) and reduced number of days to 50% flowering as
compared with control of pepper. Kawthar (2011) reported that chicken manure increased number of fruits/plant,
fruit length, and fruit yield (t/ha) as compared with NPK, and she also said that NPK increased plant height,
number of leaves/plant and reduced number of days to 50% flowering as compared with chicken manure and
control of sweet pepper. Jesusa et al. (2007) observed that chicken manure gave higher yield than covenantal
method (chemical fertilizer) of hot pepper.

Nitrogen has an important role on synthesis of chlorophyll, protein, enzymes, which increase photosynthesis and
promote vegetative growth result in increasing assimilates which express into yield. This explains the response
of pepper to inorganic fertilizers rather than organic s and gave more yields in case of inorganic in our
experiment. Also response of vegetable crops to inorganic fertilizers is faster than its response to organic in my
opinion. On the other hand, we conducted our experiment in greenhouse, which gave more yield than open field
planting.

4.2 Effect of NPK and Chicken Manure on Nutrient Contents of Sweet Pepper Shoots

The effects of chicken manure and NPK fertilizers on mineral concentration of plant’s tissues were determined.
The results reported in Table 5 showed that there were significant differences with chicken manure and NPK
application on mineral concentration of plant tissues. NPK application increased plant tissue concentration of N,
K, Fe, and Mn and this may increase the yield and yield components significantly as compared with chicken
manure and control treatments, whereas NPK application did not increase P, Mg, Zn, and Cu concentration, our
result agreed with Ibrahim (2013) who observed that adding N statistically increased the yield and N, and K
concentration, and disagreed with his result which showed that plant tissue P and Zn concentration was affected
significantly by the N addition. Our result also coincide with Omogoye (2015), who reported that chicken
manure and NPK application increased N content in pepper leaves from 2.7% (control) to 4.60% (cow dung),
and (NPK) gave 5.10%, and K content behaved the same.

Also harmony results were observed by Shahein et al. (2015), and Alabi (2006), they reported that N, and K%
increased in sweet pepper leaves when plants were fertilized by chicken manure.

4.3 Effect of Chicken Manure and NPK on Soil Properties

According to the results of this study we can conclude that chicken manure at rate of 15 t/ha, had beneficial
effect on the increasing (P) and (K) contents of soil. Besides these, growth and fruit yield of sweet pepper were
also enhanced. NPK also increased (P) and (K) contents of soil.

5. Conclusion

In the end of experiment, we conclude that sweet pepper responded to organic and inorganic fertilizers under
greenhouse conditions. In case of mineral contents in plant tissues, we conclude that application of NPK and
chicken manure fertilizers affect significantly mineral concentration and also showed a significant effect on P
and K soil contents. This may lead to an increase in the yield of sweet pepper. Finally NPK (15:15:30) with trace
elements at 100 Kg/ha and chicken manure at rate of 15 t/ha had a significant increase on yield of sweet pepper.
In spite of NPK gave higher yield than chicken manure, we may prefer to use chicken manure because it is
cheaper than NPK and it is environmental friendly. Further studies are recommended to evaluate the effect of
chemical and organic fertilizers on pepper.
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