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Abstract— Low content of soil organic matter and low availability of nutrients in Ultisol are major constraints of this soil to support
growth and development of chili pepper. Application of organic fertilizer is required to increase content of soil organic matter as well
as to improve other chemical, biological, physical properties of this soil. Wedeli&Vedelia trilobata) and Siam Weed Chromolaena
odorata) are potential sources of organic fertilizer. The aim of this study was to compare growth and yield of chili pepper under
different time application of Wedelia and Siam Weed based organic fertilizers. Greenhouse house experiment was conducted
employing Completely Randomized Design with 2 factors namely Wedelia and Siam Weed composts as first factor and 5 (five)
different time of application as second factor. Each treatment was replicated 5 times. The study showed that most variables observed
in this experiment were not affected by types of compost. Only were plant height, canopy width and dry weight of biomass significant
difference between the two composts. Siam weed compost applied two weeks before planting resulted in plant canopy wider than
Wedelia compost. However, Wedelia compost applied at planting resulted in longer chili pepper as compared to Siam weed compost.
The experiment also revealed that Wedelia compost produced higher plant height and root dry weight as compared to Siam weed
compost.
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Study by [5] on the role of organic matter on change in
[. INTRODUCTION selected soil chemical properties in organic farming system

Low fertility of Ultisol is major obstacle to support found out that after 4 years, 30|I_0rgar_1|c C, s_oluble_P,
growth and development of chili pepper. Ultisol mostly has exchangeable K, and soil pH_Was h|ghe_r N organic fa_rm_lng
low pH, high aluminum saturation in soil solution, low system than that of conventional farming system. S|m|I§1r
organic matter, low Cation Exchange Capacity (CEC), low experiment conductedl by [6] gnd [7] showed that organic
availability of major nutrients as well as unfavorable soil farmlng. increased soil organic C, total hitrogen, nitrate,
physical properties for plant growth [1] [2]. Thereafter, ammonium, QIsen—P, gnd Exchangeable K in comparison to
microorganism activities are hampered by the characteristicsthat convenUongI fa_lrmmg. -
of the soil. Fertility improvement of this soil is required to l\_/lanu_re appl!catlon enaples to enhance the efflplency of
enable chili pepper producing good yield. fert|!|zat|on, to improve soil quality, as w_eII as to increase

Application of manure is expected to improve the fertility nutrient a"a_"ab"'ty [8]. However, nutrient is re_Ieased_ slowly
of this soil. Organic matter decomposition results in from organic matter [9_]_’ therefore, it is cruc_:|al fo find out
increasing nutrient availability mostly N, P, K, S and others. when the organic fertilizer has to be applied to the soil.
Organic matter is also decomposed to form humic acid,StUOIy by _[10]_shovyed_ _that th_e number of strawberry per
fulvic acid and humin [3]. These organic acids will increase P!ant and its yield significantly increased when manure was

CEC of the soil and provide significant role for organic- appll_ed a week befqre plantl_ng as compared 1o th_at at
mineral interaction in C stabilization within micro Planting date. Wedelia and Siam weed have potential as

aggregates [4]. This process will improve structure and so_lljrces Of. orgagm fert|l|zer.. Wedelia b!lomasls_ ha; benqﬁt_as
porosity of the soil. soil organic substrate to improve soil quality since it is
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mineralized quite rapidly and nutrient is readily available for pepper breeding researchers at the University of Bengkulu.
plant growth [11] [12]. Other experiment shows that Chili seed was soaked for 24 hours before they were placed
Wedelia biomass in soil significantly improves soil in moist paper for 3 days. After germination, shoot was
aggregates, soil porosity, organic carbon and other soiltransferred into seedling tray containing soil, manure and
quality indicators [13] [14] [15]. Siam weed also has rice husk at weight ratio of 2:1:1. Chili pepper seedlings
significant amount of biomass. Nutrient content in canopy were transferred into 25 kg-polybags after 35 days and chili
and root biomass of Siam weed is 49.97% C-organic, 3.04%pepper already had 6 leaves. Each polybag was treated with
total N, 0.29% P, and 9.00% lignin [8]. The objective of this Wedelia or Siam weed compost according to each treatment.
experiment was to compare growth and yield of chili pepper No additional inorganic fertilizer was applied and compost
under different time application of Wedelia and Siam weed was the only sources of N, P, K and other nutrients for chili

based organic fertilizers. pepper plant. During the experiment, soil in polybag was
maintained moist by watering as required. Weed was
Il. MATERIALS AND METHODS controlled mechanically when necessary.
) _ Chili pepper was harvested every 5 days when 95% of
A. Experimental Design and Treatment chili fruit turned red. Harvesting was completed 10 times.

Greenhouse experiment was conducted in Faculty ofVariables observed in this experiment including plant height,
Agriculture Experiment Station, University of Bengkulu dichotomous height, flowering time, stem diameter, canopy
from October 2012 to March 2013, employing Completely width, harvesting time, canopy dry weight per plant, root dry
Randomized Design (CRD) with 2 factors. The first factor weight per plant, fruit diameter, fruit length, fresh fruit
consisted of WedeliaW{edelia trilobata) compost and Siam  weight per plant, and weight per fruit.
weed Chromolaena odorata) compost and the second factor
consisted of 5 different times of compost application. I1l. RESULT AND DISCSSIONS
Therefore, the treatment combinations were as follows: ) )

A. Analysis of Variance
T-1 = Wedelia compost applied at planting date Most of growth variables observed in this experiment are
T-2 = Wedelia compost applied 1 week before planting date not significantly influenced either by types of compost or
T-3 = Wedelia compost applied 2 weeks before planting datetime of application. Plant height and canopy width of chili
T-4 = Wedelia compost applied 3 weeks before planting datepepper are significantly affected by types of compost,
T-5 = Wedelia compost applied 4 weeks before planting datehowever only are flowering time and weight per fruit
T-6 = Siam weed compost applied at planting date significantly influenced by times of compost application. An
T-7 = Siam weed compost applied 1 week before planting interaction between types of compost and times of compost
T-8 = Siam weed compost applied 2 weeks before planting application is observed on canopy width and fruit length
T-9 = Siam weed compost applied 3 weeks before planting (Table 1).
T-10= Siam weed compost applied 4 weeks before planting i L

Each treatment was replicated 5 (five) times. Data wasB- Effect of Weed Compost and Time of Application on
analyzed using ANOVA at 95% confidence level. When  Growthand Yield of Chili Pepper
there were significant differences, treatment mean was Table 2 shows that Wedelia compost tends to decrease
analyzed using Duncan’s Multiple Range Test (DMRT) 5%. canopy width when applied before planting, indicating that

_ the application at planting is capable to provide sufficient
B. Composting Procedure nutrient to the plant. Canopy width of chili pepper decreases

Weed compost was made by chopping into approximatelyby 59% when Wedelia compost is applied 4 weeks before
5 cm size of 50 kg Wedelia or Siam weed biomass. Theplanting in comparison to that at planting date.
biomass was placed in wood box and sprayed with EM-4
using Knapsack sprayer, then, was covered with transparent TABLE 1
plastic. The mixture was maintained moist and incubated for ANOVA OF GROWTH AND YIELD COMPONENTVARIABLES OF CHILI PEPPER

6 weeks. The mixture was rgversed every week to maintai Variables Calculated E
good oxygen supply to the mixture. Types of |Times of App | Interaction
. . Compost
C. Grow Media Preparation Plant height 51" 169 ns 2.03 ns
Soil used in this experiment was Ultisol from Kandang | pichotomous height 0.30 ns 1.19 ns 1.39 ns
Limun Village, Bengkulu, Indonesia. Composite soil sample | Flowering period 0.0l ns 3.46 * 2.52 ns
was collected from the depth of 0-25 cm. Soil sample, then,| Stem diameter 1.73 ns 1.44 ns 1.94 ns
was air dried and sieved through 5 mm-mesh screen. Ten kg Canopy width 4.37* 1.10ns 3.56 *
of soil sample in 25 kg-polybag was mixed with Wedelia or | Harvesting period 0.81ns 1.98 ns 0.81 ng
Siam weed compost at rate of 20 Mg*H&50 g polybag). Canopy weight 9.03~ 1.04 ns 1.96 ns
The mixture was incubated in accordance to each treatment qut dry weight 2.56 ns 1.05ns 1.99 ns
. . o ruit diameter 0.28 ns 0.02 ns 1.96 ns
at different times of compost application. Fruit length 247 ns 207 ns 3.00 *
. P Weight per fruit 0.89 ns 3.96 * 0.96 ns
D. Chili Pepper Cultivation Fres?h frEit weight 0.39 ns 2.37 ns 1.37 ng

The chili pepper used in this experiment was H13 strain ns'= non significance; * = significantly difference
resulting from previous experiment conducted by chili
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On the other hand, widest canopy is reached when Sianflowering time, stem diameter, canopy width, harvesting
Weed is applied 2 weeks before planting date as compared téime, root dry weight per plant, fruit diameter, fruit length,
the other compost application, then continue declining until fresh fruit weight per plant, and weight per fruit tend to be
application of 4 weeks before planting date. This indicates higher when chili pepper is fertilized with Wedelia compost
that nutrient released by Siam Weed compost applied 2as compared to Siam weed compost. It might be related to
weeks before planting date is available at the right time for nutrient composition of Wedelia and Siam weed composts.
chili pepper growth. The decrease in canopy width when Wedelia compost contains organic carbon, nitrogen,
weed compost applied before 2 weeks of planting date mightphosphorous and potassium as much as 48.2%, 3.2%, 0.38%,
be associated with the loss of nutrient due to immobilization and 4.33% respectively while Siam weed compost contains

and leaching. organic carbon, nitrogen, phosphorous and potassium as
much as 43.6%, 2.65%, 0.53%, and 1.90% respectively
TABLE Il (compost analysis). Wedelia compost is decomposed quite
CANOPY WIDTH (CW) AND LENGTH OFCHILI FRUIT (FL) AS rapidly [11] and upon decomposition of Wedelia compost
AFFECTED BYINTERACTION OFCOMPOSTTYPES AND TIMES OF . . . . - . .
APPLICATION. will provide higher availability of nitrogen and potassium
even though lower availability of phosphorus as compared to
Treatment Combination CW(cm)  FL(cm Siam weed compost. Greenhouse experiment conducted by
Wedelia compost at planting date 64.2 ab 10.8 a [18] revealed that mustard fertilized with Wedelia compost
Wedelia 1 week before planting date 59.0 gb 10.Ya  resulted in significantly higher leaf length, canopy fresh
Wedelia 2 week before planting date 54.2 10.7a  weight, root fresh weight, canopy dry weight, as well as root
Wedelia 3 week before planting date 524 8.6ab  dry weight as compared to that of fertilized with Siam weed
Wedelia 4 week before planting date 40.4 111a compost.
Siam weed compost at planting date 61.6 7.2lab
Siam weed 1 week before planting date 56.8 ab 119 a  D. Growthand Yield of Chili Pepper as Affected by Times of
Siam weed 2 week before planting date 81l.2a 10.1 ab Application
Siam weed 3 week before planting date 59.0 7.0 b .
Siam weed 4 week before planting date ~ 46.4 9.9/ab Table 3 and 4 shows that growth variables do not

Means followed by different letter within column are significantly  influenced by times of application.
different (DMRT 5%); CW = Canopy Width; FL = Fruit Length

TABLE Il
Table 2 also shows that Siam weed compost applied 2 PLANT HEIGHT (PH), DICHOTOMOUS HEIGHT(DH) AND STEM

. . . DIAMETER (SD) OF CHILI PEPPER AS AFFECTED BY TIMES OF APPLICATION
weeks before planting provides almost 50% wider canopy
than that of Wedelia compost. However, other times of [Times of Application PH (cm)| DH(cm] SD (mn)
either Wedelia or Siam weed compost application do not[ ¢ Planting date 77.00 38.21 0.77
provide significant differences on canopy width. The widest | 1 week before planting 89.18 37.46 0.93
canopy of chili pepper (81.2 cm) is reached when the plant 2 week before planting 63.10 34.34 0.72
was fertilized with Siam weed compost applied 2 weeks | 3 week before planting 58.00 31.68 0.62
before planting date while the narrowest canopy (40.4 cm) is_4 Week before planting 71.10 34.21 0.80

achieved when the plant is fertilized with Wedelia compost

applied 4 weeks before planting date. This result is in the However, weed compost applied one week before

range of canopy width of chili pepper as reported by [17].  Planting tends to produce better growth performance of chili
Similar trend is observed on fruit length of chili pepper. Pepper than other times of compost application.

Fruit length is decreasing when Wedelia compost is applied

before planting date as seen in Table 2. However, chili TABLE IV
- . . CANOPY WIDTH (CW), CANOPY DRY WEIGHT(CDW) AND ROOT
pepper fertilized with Siam weed compost a week before DRY WEIGHT (RDW) OF CHILI PEPPER AS AFFECTED BY TIMES OF

planting results in longest fruit of chili pepper. This indicates APPLICATION.
that Siam weed compost is applied better at 1-2 weeks

before planting date while Wedelia compost is applied at| Times of Application CW (cm) CDW(g) RDW (g

planting date. This is related to lower C/N ratio of Wedelia | At Planting date 57.90 6.88 4.37

compost as compared that of Siam weed compost, resulting % weet Ee;ore p:an:!ng 2;;8 ggg 2-2;

- ; week before planting . . .

In faster decay of Wedelia compost. 3 week before planting 43.40 6.92 4.24

C. Effect of Weed Composts on Growth and Yield of Chili 4 week before planting 62.90 5.74 4.88
Pepper

Comparicon on ypes of weed composts shows tat most 5 560 1 904 310, St et port e
of growth and yield component variables are not affected bydr weiaht of chil? é or fertilized v;/ith wepe):j COMDOSt One
types of compost. However, chili pepper fertilized with ) kbgfore Iantipn pgate are among the best in crz)m arison
Wedelia compost produces significantly taller plant (80.84 nl)eethe otherp timeg of compost ga lication Corlrj1 ost
cm) t.han that fertiIizgd with Siam Weed qompost (66.28 Cm)'application 1-2 weeks before glantingpSVill offer. sufficiznt
This is followed by higher canopy dry weight per plant (7.51 time to decompose. Upon the decomposition, compost will

g) of chili pepper fertilized with Wedelia compost in . ;
comparison to that Siam weed compost (5.72 g). In addition,prov.'dfa nutrient .for plant growth as Fep"”ed by [7]. .
Similar trend is detected on the yield component variables

the experiment also shows that dichotomous helght’of chili pepper. Flowering time and weight per chili pepper
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fruit is significantly influenced by times of compost [3]
application (Table 5 and 6). 4]

TABLE V
FLOWERING TIME (FT), WEIGHT PER FRUIT(WF), HARVESTING

TIME (HT) OF CHILI PEPPER AS AFFECTED BY TIMES OF APPLICATION 5]
Times of Application FT (DAT)| WF (g)| HT (DAT
At Planting Date 26 b 3.20a 66 [6]
1 week before planting 37a 3.50 a 77
2 week before planting 28 ab 2.05b 68 [7]
3 week before planting 27b 3.05 gb 67
4 week before planting 30 ab 2.22b 70

Even though flowering time is significantly longer, one
week of compost application results in significant higher (8]
weight of chili fruit. In addition, fruit length and fresh fruit
weight per plant tend to be highest when chili pepper
fertilized one week before planting as compared to other
times of compost application. [l

TABLE VI
FRUIT DIAMETER (FD), FRUIT LENGTH(FL), FRESH FRUIT WEIGHT [10]
(FFW) OF CHILI PEPPER AS AFFECTED BY TIMES OF APPLICATION

Times of Application FD (mm FL (cm) FFW (g
At Planting Date 0.66 10.60 7.77 (11]
1 week before planting 0.60 11.34 9.39
2 week before planting 0.56 10.45 7.3 [12]
3 week before planting 0.46 8.31 453
4 week before planting 0.52 10.30 7.8 [13]
IV. CONCLUSIONS
[14]

Siam weed compost applied two weeks before planting
results in plant canopy wider than Wedelia compost.
However, Wedelia compost applied at planting date results!*®!
in longer chili pepper as compared to Siam weed compost.
Wedelia compost produces higher plant height and root dry|[16]
weight as compared to Siam weed compost.

(17]
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