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Abstract— Fertility improvement of Ultisol is inevitable to increase growth and yield of chili pepper since the nutrient availability and 
organic matter of this soil is relatively low. Application of organic fertilizer will enhance microorganism activity in soil, thereafter will 
improve the availability of nutrients as well as other chemical, physical, biological properties of the soil. Most of manure releases 
nutrient quite slowly; therefore, addition of nitrogen to soil is expected to speed up the availability of nutrient to plant. Weed based 
organic fertilizers from Wedelia (Wedelia trilobata) and Siam weed (Chromolaena odorata) biomass have potential to substitute 
inorganic fertilizer. The objective of the experiment was to compare the effects of weed based organic compost and dry leaves 
compost with or without addition of nitrogen fertilizer on growth and yield of chili pepper. The experiment was carried out using 
Completely Randomized Design (CRD) with treatments of 200 kg urea ha-1; Wedelia compost (WDC) 20 ton ha-1; WDC 15, 10, and 
5 ton ha-1 with addition of 200 kg urea ha-1 respectively; Siam weed compost (SWC) 20 ton ha-1, SWC 15, 10, and 5 ton ha-1 with 
addition of  200 kg urea ha-1 respectively; and dry leaves compost (DLC) 20 ton ha-1, DLC 15, 10, and 5 ton ha-1 with addition of 200 
kg urea ha-1 respectively. The result revealed that composts with or without addition of nitrogen fertilizer had similar responses on 
the growth of chili pepper. Wedelia and Siam weeds compost at 20 ton ha-1 tended to give better yield of chili pepper as compared to 
application of urea alone. This result indicated that weed based organic fertilizers could substitute nitrogen fertilizer. 
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I. INTRODUCTION 

It is commonly found that Ultisol has low fertility due to 
low availability of major nutrients for plant growth as well 
as high solubility of aluminum in soil solution and low 
organic matter. According to [1] and [2] Ultisol is commonly 
acid, has low soil organic matter, Cation Exchange Capacity 
(CEC), and availability of nutrient required for plant growth 
as well as high aluminum saturation in soil solution. This 
soil milieu will hinder the growth and development of chili 
pepper.  

Improvement of Ultisol is necessary to provide better 
growing environment of chili pepper and addition of organic 
matter to soil will step up the fertility.  Experiment 
conducted by [3] showed that application of compost 
improved soil quality. Improvements were seen in higher 
total carbon, decreased bulk density, enhanced microbial 
activity, total nitrogen, water holding capacity, and water 
infiltration rate. Soil amended with compost generally 
provided similar available plant nutrient to that managed 
conventionally.  Another study by [4] revealed that high rate 

of compost application significantly increased soil organic 
matter and available P and K than application of inorganic N 
fertilizer. In addition, application of compost to soil also 
increased plant defense ability against pathogens [5]. Fine 
textured compost generally has greater effect on soil 
properties and plant growth as compared to that with coarse 
textured compost [6]. Higher quality dairy manure compost, 
however, does not give significant differences corn yield [7].  

Nutrient release from organic matter is usually slow [8], 
therefore, addition of nitrogen to soil is expected to 
accelerate the availability of nutrients to plant. Study by [9] 
revealed that concentration phosphorus in soil increased 
significantly when application of compost was supplemented 
with nitrogen fertilizer, indicating that additional nitrogen 
enhanced mineralization of organic matter. 

Organic matter can be derived from compost of animal 
and plant wastes. Selected weeds such as water hyachinth 
(Eichornia crassipes) [10], Wedelia (Wedelia trilobata) [11], 
Siam weed  (Cromolaena ordota) [12] have potential as 
sources of organic compost. Study by [13] showed that 
Wedelia compost had higher carbon, calcium, magnesium, 
potassium, and nitrogen content than cattle manure. Siam 
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weed also has substantial amount of biomass with nutrients 
content of 49.97% C-organic, 3.04% total N, 0.29% P, and 
9.00% lignin [14].  The objective of the experiment was to 
compare the effects of weed based organic compost and dry 
leaves compost with or without addition of nitrogen fertilizer 
on growth and yield of chili pepper. 

II. MATERIALS AND METHODS 

A. Experimental Design and Treatment  

Greenhouse experiment was conducted in Pematang 
Gubernur Village of Bengkulu, Indonesia. The experiment 
was carried out using Completely Randomized Design (CRD) 
with 13 treatments as follows: 

T-1 = 200 kg urea ha-1 
T-2 = Wedelia compost (WDC) 20 ton ha-1 
T-3 = WDC 15 ton ha-1 + 200 kg urea ha-1 
T-4 = WDC 10 ton ha-1 + 200 kg urea ha-1 
T-5 = WDC 5 ton ha-1 + 200 kg urea ha-1 
T-6 = Siam weed compost (SWC) 20 ton ha-1 
T-7 = SWC 15 ton ha-1 + 200 kg urea ha-1 
T-8 = SWC 10 ton ha-1 + 200 kg urea ha-1 
T-9 = SWC 5 ton ha-1 + 200 kg urea ha-1 
T-10 = Dry leaves compost (DLC) 20 ton ha-1 
T-11 = DLC15 ton ha-1 + 200 kg urea ha-1 
T-12 = DLC 10 ton ha-1 + 200 kg urea ha-1 
T-13 = DLC 5 ton ha-1 + 200 kg urea ha-1 
 
Each treatment was replicated 5 times. Data was analyzed 

using ANOVA at 95% confidence level. When there were 
significant differences, treatment mean was analyzed using 
Duncan’s Multiple Range Test (DMRT) 5%. 

B. Composting Procedure 

Wedelia and Siam weed composts were prepared by 
slicing into approximately 5 cm size of 50 kg of the biomass. 
The biomass, then, was put into wood box and sprayed with 
EM-4 solution using Knapsack spayer. The mixture was 
covered with transparent plastic. The mixture was incubated 
for 6 weeks and water was added when necessary to 
maintain its moisture. Every week the mixture was reversed 
to maintain supply of oxygen to the mixture. Dry leaves 
compost was made by adding 200 kg of grinded dry leaves, 
75 kg fresh cattle manure, and 3 kg fine rice bran into wood 
box. The mixture was sprayed with EM-4 solution using 
Knapsack sprayer, then, was covered with thick black plastic 
and incubated for 6 weeks. The mixture was reversed every 
weeks and compost was considered mature when its color 
turned in dark. 

C. Growing Media Preparation 

Soil used in this experiment was Ultisol from Kandang 
Limun Village, Bengkulu, Indonesia. Soil sample was 
collected from top soil (0-20 cm depth) and air-dried, sieved 
through 5 mm mesh screen. A week before planting date, 10 
kg of soil sample was mixed with compost according to each 
treatment into 25-kg polybag. 

D. Chili Pepper Cultivation 

Chili pepper used in this experiment was H13 strain 
resulting from crossing of C1008 and IPBC120 strains. Chili 

pepper seed was saturated with warm water for 24 hours, 
then, was germinated in moist paper for 3 days. After 
germination, shoot was transferred to 10x15 cm polybag 
containing top soil, manure, and sand at volume ratio of 
2:1:1. Ten grains of Carbofuran insecticide 30% were 
applied to each polybag. After 4 weeks, chili pepper 
seedlings were transferred into 25-kg polybag previously 
treated with compost according to each treatment. Urea was 
applied 2 days after planting date. During the experiment, 
soil in the polybag was maintained moist by watering if 
necessary. Chili pepper fruit was harvested approximately 70 
days after transplanting (more than 60% of chili fruit turned 
red). Harvesting was completed 8 times. Variables observed 
in this experiment including plant height, dichotomous 
height, stem diameter, canopy width, root dry weight per 
plant, fruit length, fruit diameter, weight per fruit, fresh fruit 
weight per plant, flowering time, and harvesting time. 

III.  RESULT AND DISCUSSION 

A. Effects of Compost and Nitrogen Fertilizer on Chili 
Pepper Growth  

Analysis of variance on chili pepper growth variables 
shows that compost and nitrogen fertilizer (urea) do not give 
significant effects on all of the variables observed. However, 
Table 1 indicates that in general, application of nitrogen 
fertilizer at rate 200 kg ha-1 provides better growth of chili 
pepper as indicated in all the variables observed.  This is 
related to rate of nitrogen availability for plant growth. 
Compost is characteristically slower release fertilizer than 
urea [15]. Nitrogen from urea, on the other hand, will be 
available very fast as it is applied to the soil. However, plant 
nutrient from compost will be slowly available in latter 
season.  

Table 1 also shows that additional of nitrogen to compost 
tends to give worse growth on chili pepper and higher rate of 
compost is affected more than that of lower rate. This might 
be associated to microbial immobilization of nitrogen at 
earlier stage of chili pepper growth. Soil ammonium initially 
decreases at first 20-40 days due to immobilization after 
application of manure as reported by [16]. The effect is 
expected to lessen as season goes on. 

TABLE I 
EFFECTS OF COMPOST AND NITROGEN FERTILIZER ON CHILI PEPPER GROWTH 

VARIABLES 

Treatment 

Compost Urea PH DH SD CW RDW 

(ton ha-1) (kg ha-1) (cm) (cm) (mm) (cm) (g) 

- 200 82.8 34.8 8.2 52.4 7.5 
WDC-20 - 68.4 31.3 8.57 44.2 6 
WDC-15 200 56.8 26.6 7.98 41.4 4.9 
WDC-10 200 68 29.2 7.58 42.8 3.9 
WDC-5 200 63.4 29.4 7.95 53 6 
SWC-20 - 52.8 28 8.2 47 6.3 
SWC-15 200 49.2 29.5 8.49 42.8 6.1 
SWC-10 200 49.2 25 6.79 41.2 3.5 
SWC-5 200 59.2 29.6 8.8 54.6 5.5 
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DLC-20 - 56.2 31 7.91 50 6.3 
DLC-15 200 58.2 31 6.84 42 6.2 
DLC-10 200 62.8 28.6 8.41 52.8 6.1 
DLC-5 

200 53.4 28.6 7.32 36.4 6.1 
WDC=Wedelia Compost; SWC=Siam Weed Compost; DLC=Dry Leaves 
Compost; PH=Plant Height; DH= Dichotomous Height; SD=Stem Diameter; 
CW=Canopy Width; RDW=Root Dry Weight per Plant 
 

TABLE II 
EFFECTS OF COMPOST AND NITROGEN FERTILIZER ON CHILI PEPPER GROWTH 

VARIABLES 

 
WDC=Wedelia Compost; SWC=Siam Weed Compost; DLC=Dry Leaves 
Compost; FT= Flowering Time; HT=Harvesting Time; FL=Fruit 
Length;FD=Fruit Diameter; WF=Weight per Fruit; FFW=Fresh Fruit 
Weight per Plant; DAT=Days After Transplanting; means followed by the 
same letters within column is significantly difference. 

B. Effects of Compost and Nitrogen Fertilizer on Yield 
Component of Chili Pepper 

Analysis of variance on yield component variables of chili 
pepper shows that compost and nitrogen fertilizer give 
significant differences on flowering time. fruit length and 
fresh fruit weight per plant. Different pattern of compost and 
nitrogen fertilizer effects is observed on yield component 
variables as on growth variables of chili pepper. Better 
development of chili pepper is observed when it is fertilized 
with compost as indicated in all yield variables seen in Table 
2. As season goes on. decomposition of compost will supply 
nutrient and improve other soil chemical. physical. and 
biological properties. Application of compost increased level 
of soil nitrogen. phosphorus. calcium. potassium. 
magnesium and other soil properties [17] [18]. Addition of 
compost also significantly increased fresh and dry weight of 
tomato cultivated in sandy soil [19]. On the other hand. chili 
pepper fertilized with urea alone only provides nitrogen 
without significant improvement of other soil properties. 

Table 2 also indicates that application Wedelia and Siam 
weed composts at rate 20 ton ha-1 increase fruit length by 
8.9% and 7.1%. respectively in comparison to that of 200 kg 
urea ha-1. Also. chili pepper fertilized with Wedelia and 
Siam weed composts has 20.8% and 14.6% higher fresh fruit 
weight per plant. respectively as compared to that fertilized 
with 200 kg urea ha-1. Similar response is observed on 
flowering time. harvesting time. fruit diameter and weight 

per plant. This indicates that Wedelia compost and Siam 
weed compost at rate 200 ton ha-1 are able to substitute 
fertilization of 200 kg urea ha-1. Experiment reported by [11] 
suggested that Wedelia compost was able to substitute 
nitrogen fertilizer for pak choi (Brassica oleracea L.). 

IV.  CONCLUSIONS 

Application of composts with or without addition of 
nitrogen fertilizer gives similar responses on the growth of 
chili pepper. However. chili pepper fertilized with nitrogen 
fertilizer at rate 200 kg urea ha-1 tends to have better growth 
performance as compared to other treatments. The opposite 
is observed on yield components of chili pepper. Wedelia 
and Siam weeds compost at rate 20 ton ha-1 tends to give 
better yield of chili pepper as compared to application of 
nitrogen fertilizer alone. This result indicates that Wedelia 
and Siam weed composts are able to substitute nitrogen 
fertilizer. 
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