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Abstract

Parthenium (Parthenium hysterophorus L.) characterization in the southeast of Ethiopia, in the Oromia Region, the compost
for Major Plant Nutrient Contents experiment was carried out in the Ginir District of the Bale Zone. As a result, the purpose of this
research was to evaluate the quality and nutrient content of compost made from parthenium combined with wheat byproduct
and farmyard manure. Before they began to bloom, the parthenium plants were harvested and cut into smaller pieces. As a result,
parthenium compost was made using three different methods, including parthenium biomass plus farmyard manure, parthenium
biomass plus crop residue, and parthenium biomass plus both farmyard manure and crop residue. Important chemical characteristics
like pH, EC, OC, TN, available P, CEC, and exchangeable bases (Ca, Mg, K, and Na) and micronutrients (Fe, Mn, Cu, and Zn) were
examined using standard practice laboratory techniques. The compost had high plant nutrients and significantly varied among the
three Parthenium compost preparation techniques, according to the results of the final laboratory analysis of the prepared and
harvested Parthenium compost. As a result, Parthenium compost provides multiple benefits, including high nutrient content, weed
control, and the general environmental friendliness of using organic fertilizers.
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Introduction

The aggressive invasive alien weed Parthenium (Parthenium
hysterophorus L., Asteraceae) is native to America [1] has since
spread to Asia, Africa, and Australia. In the 1970s, parthenium
weed was first introduced to Ethiopia. The first parthenium weed
was discovered in Ethiopia in 1988 at Dire-Dawa in the East and
also close to Wolloo-Desse in the Northeast [2, 3] Parthenium weed
was thought to have originated in subtropical North America, but
its seeds were imported in the 1980s during a time of famine as
a contaminant of grain food aid from major food-aid distribution
centers [4]. After that, it quickly spreads throughout the entire
nation, along roads and railways, in grazing areas, and on arable
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land, having a significant negative impact on crop production, an-
imals, and biodiversity [5]. Parthenium is now widely distributed
throughout southern Ethiopia’s central rift valley and its surround-
ing communities in the Afar Region, East Shewa, Arsi, and Bale.

To transform the biomass from this species into a useful ma-
terial that could be used as a soil conditioner and fertilizer source,
parthenium composting is an alternative conditioner [6, 7]. Envi-
ronmentally friendly manures are used in agriculture when farming
organically. Although the production was improved by the increased
use of chemical fertilizers, the soil fertility is declining as a result of
insufficient organic matter The use of organic materials is advised
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to reclaim this. Composting is a promising method for recycling var-
ious weeds and wastes because the finished product increases soil
fertility and crop production without harming the environment. It
is simple to use, safe for the environment, and helps to lessen pol-
lution issues. [8] Although composting has been a common practice
for at least a century, it is only recently that it has come to the at-
tention of organic waste management experts everywhere [9]. In
addition to competing with pasture and crop species, parthenium
weed has also been identified as the cause of health issues for both
humans and livestock [10]. Crop growth and development can be
inhibited by parthenium if not completely controlled. In the Ginir
area, parthenium weeds are heavily overgrown and impede crop
growth. Farmers in the Bale zone refer to it as “Anamalee” (meaning
“Only me” in Afaan Oromo) because of its aggressive coverage (Per-
sonal Communications). Parthenium, according to various authors,
is the spread of this species that has a significant impact on bio-
diversity, agricultural production, natural ecosystem production,
and overall human health [11, 12, 13]. According to several stud-
ies, Parthenium compost contains twice as much N, P, and K than
Farmyard does when using the nutrient for both weed control and
organic fertilizer nutrient [14].

Farmers in the study area do not compost Parthenium weed,
despite the area having sufficient supplies of many important ma-

cronutrients and micronutrients for plants as well as large amounts
of the weed in the area. Additionally, very few or no scientific stud-
ies have been done on the uses of parthenium as a compostable ma-
terial and attempts to find a more effective method of eradicating
it by using it to improve crop production. Consequently, this study
was carried out with the following objectives: (1), to characterize
the quality of compost produced from parthenium, and (2), to char-
acterize the nutrient contents of compost prepared from partheni-
um combination with wheat residue and animal manure in terms of
major plant nutrient.

Material and Methods

The study was conducted in the Ginir district, one of the Bale
highlands in the Oromia Regional State, southeastern Ethiopia.
Ginir is 519 km from Addis Ababa; Ginir is located at 07° 15’ North
latitude and 40° 66" East longitude between 1750 and 1986 me-
ters above sea level (Figure 1). Seasonal rainfall is 531 mm and the
average annual minimum and maximum temperatures are 13.4
and 25.5 °C, respectively [15]. The soil type is Vertisol. Ginir has a
mono-cropping season (main season) that lasts from September to
January. Ginir District is very favorable for cereal production, but
also legumes, oilseeds, and horticultural crops produced by farm-
ers.
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Figure 1. Map of the Study Area.
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The district’s total population was predicted by the Central Sta-
tistical Agency to be 203,751 by the year 2021 (103,592 men and
100,159 women), as stated in [16]. The district’s topography is lo-
cated between an altitude of 1200 and 2406 meters above sea level.
The land configuration of the district is classified as plain, which
accounts for roughly 85% of its area, mountain, which accounts for
3%, and rugged and gorge areas, which account for roughly 12%
(i.e., roughly 15% of this district’s, area is covered with a valley,
gorges, and hills). Similar to this, the district’s land use indicates
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that 35.6% of the area is forested, 30.5% is arable or cultivable,
31.2% is pasture, and 2.7% is swampy mountainous, or otherwise
unusable [17].

Material Used for Compost Preparation

Different substrates, including locally accessible crop residues
like corn, sorghum, haricot beans, wheat straw, teff straw, grasses,
and the entire mixture of straws and grass as a bedding material,
were used to create the compost. Equal amounts of animal Manure
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were added to each substrate. To prepare the compost, the biomass
from the collected Parthenium weed was chopped and added to the
pit.

T1 = Parthenium biomass plus animal manure.

T2 = Parthenium biomass plus crop residue

T3 = Parthenium biomass plus animal manure plus crop resi-
due.

Parthenium weed biomass, various farm crop residues, and an-
imal Manure that were collected from the experimental site were
the materials used in the experiment. Early in the rainy season,
before the plants began to flower, parthenium weeds were collect-
ed and cut into pieces that could not be larger than 2.5 cm. Wheat
straws were used as a reliable source of carbon to keep the pro-
cess’s required C/N ratio constant. In the same way, other organic

wastes like ash were used to make use of the waste and create more
balanced compost.

Compost was created using a total amount and combination ra-
tio of materials that included a parthenium-to-wheat straw ratio of
1:2.78 and a parthenium-to-cow dung ratio of 1:27.78 [14]. Freshly
harvested green Parthenium weed biomass was used to make the
compost. To speed up the composting process, all of the biomass
was chopped into small pieces.

Preparation of Parthenium Compost

At the Farmers’ home garden, a 1 m x 1 m x 1 m Pit of parthe-
nium compost was established. The composting unit is made of
durable materials for ongoing operation. Before flowering, the
Parthenium biomass was collected and cut into 1-2 inch-sized piec-
es. mechanically and for about 60 days with agricultural and animal
wastes (Figure 2).

-

Figure 2: Pit Prepared for Compost and While parthenium is Added.

J

To keep the Parthenium Compost moist during the stack-
ing process, water was sprayed on it. They were maintained in a
semi-aerobic environment and plastered with a mixture of wheat
straw, dung, and soil at the top. A turning was performed after one
month, and the moisture content remained constant. On ideal tem-
peratures and decomposition rates, good quality compost was ob-
tained in 45 to 60 days. Water was sprinkled frequently to maintain
the humidity and temperature. The materials were mixed after 20
days. The pit composting method was used to prepare the compost,
and the composting process took place over the course of 60 days.

Parthenium Compost Laboratory Analysis

Samples of Parthenium Compost were taken from every com-
post pit. The samples were sieved before being examined for or-
ganic matter content in the Compost carried out at the Baatuu and
Sinana Agricultural Research Center soil laboratories. Using a pH
and conductivity meter, respectively, the pH and EC of the compost
were measured in a supernatant suspension of a 1: 2.5 soil-to-wa-
ter ratio [18]. [19] technique for calculating organic carbon. The
Kjeldahl method, as described by [20] was used to determine the
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total nitrogen. Total exchangeable bases (Ca2+, Mg2+, K+, and Na+)
were measured using flame photometers for K+ and Na+ and atom-
ic absorption spectrometry (AAS) for Ca2+ and Mg2+[21]. Using
the method proposed by Chapman [21], cation exchange capacity
(CEC) was calculated

Results and Discussion
Selected Chemical Properties of Parthenium Compost
The pH and Electrical Conductivity of Parthenium Compost

The results showed that the Parthenium biomass combined
with animal manure, Parthenium biomass plus animal manure,
and Parthenium biomass plus wheat straw had the highest (7.27)
and lowest (7.17) pH values, respectively (Table 1). This result is
consistent with [22], where the pH range for the compost was be-
tween 6.8 to 8.41. According to the research done by Araya [22] and
Tadele [23], the high Electrical Conductivity (EC) was caused by a
high K level, which is associated with higher pH. The application
of Parthenium compost does not affect the pH of the soil, accord-
ing to the value cited in Hazelton and Murphy, [24],. where it states
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that the pH values obtained from the Parthenium compost ranges
are neutral. There was no significant variation in Electrical conduc-
tivity (Ec) values between all treatment arrangements (Table 1).
According to Santamaria [25] and Hazelton and Murphy; [24], the
EC values of Parthenium compost were free from salinity content.
The increase of EC might be due to the slight increase in Potassium
ions (K+) and other ions as decomposition proceeds. The increase
in EC is due to the release of mineral salts such as phosphates and
ammonium ions through the decomposition of organic substances.
[26, 24].

Organic Matter, C: N Ratio and Cation Exchange Capacity
(CEC) of Parthenium Compost

The results revealed that the compost made from Parthenium
compost plus animal manure had the lowest mean value of organic
matter (34,5%) and the compost made from Parthenium compost

Table 1: Chemical characteristics of the compost.

combined with manure and crop residue the highest mean value of
organic matter (36,8%) (Table 1). When compared to its availability
in garden soil, Charman and Roper,[21] claim that the organic mat-
ter content in all types of Parthenium compost is extremely high.
This result is consistent with the research from [23,26]. Partheni-
um compost treatments had very high CEC levels, ranging from 34.8
to 53.2 cm kg-1. This outcome is consistent with the research done
by [26] which discovered that conventional compost contained
33.23 to 65.43 mol kg-1 of CEC. The amount of EC, OC, NT, and CEC
in the compost made from Parthenium, farm yard manure, and crop
residue is higher. According to the(veena.2012) report, Parthenium
is a protein-rich weed that is beneficial for soil and animal feed. The
CEC value recorded from Parthenium compost, according to (Met-
son) cited in [27] [24] ranged from high to very high, indicating that
the application of Parthenium compost increases the soil’s capacity
to hold and exchange cations.

T1 7.17 0.000062 34.5 0.81 34.8 24.8
T2 7.26 0.000056 35.1 0.89 46.2 229
T3 7.27 0.000058 36.8 0.93 53.2 23

T1 = Parthenium compost + manure; T2 = Parthenium compost + crop residue, T3 = Parthenium compost + manure + crop residue

Total Nitrogen of Parthenium Compost

According to the results of the current investigation, the Parthe-
nium weed’s composition in terms of the major nutrients was esti-
mated to be [24] lowest from Parthenium compost plus farm yard
manure at 0.81 and (0.93%). Compost made from Parthenium
plants along with farm yard manure and crop residue had the high-
est nitrogen content. The outcome is consistent with the work of
[38, 22 and 14]. According to [3] Values from Parthenium compost
range from low to very high total nitrogen.

Exchangeable Bases (Ca, Mg, K, and Na) of Parthenium
Compost

According to analysis, Ca, Mg, K, and Na exchangeable base
values ranged from 4.56 to 5.40 mol (+)/kg, 1.30 to 3.25 mol (+)/
kg, 1.51 to 1.86 mol (+)/kg, and 0.24 to 0.33 mol (+)/kg, respec-

Table 2: Exchangeable Basic cations.

tively (Table 2). The combination of wheat straw and manure with
parthenium biomass produced the relatively highest values of
exchangeable bases. The least valuable compost was made from
parthenium biomass combined with animal manure and wheat
straw. This outcome is consistent with the [28] conclusion. In gen-
eral, compost made from Parthenium and manure combined was
richer in exchangeable cations than compost made solely from ma-
nure. These results lend support to Amir and Fouzia’s [29] asser-
tion that compost made from parthenium had significantly higher
levels of exchangeable bases (Ca, Ma, and K). Compost made with
mixed farmyard manure and biomass is obtained from Parthenium
compost. The individual cations have been expressed as a percent-
age of the Effective CEC, according to [27] [24] registrations from
Parthenium compost that show very high Ca, high to very high Mg,
very low K, and low to low very Na according to [27-35].

T1 4.56 1.3 1.51 0.24 21.87
T2 4.8 2 1.68 0.31 19.1
T3 5.4 3.25 1.86 0.33 20.38

Where T1 = Parthenium compost + manure; T2 = Parthenium compost + crop residue, T3 = Parthenium compost + manure + crop residue

Conclusions and Recommendation

Parthenium (Parthenium hysterophorus), which is widely dis-
tributed throughout almost all agro-ecologies, has grown to be a

serious threat to agricultural productivity and land productivity.
There have been numerous attempts by the government and vari-
ous organizations to stop or slow down this expansion, but so far no
appreciable change has been seen. A novel way to get the most out
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of parthenium weed and, as a result, control its spread is to com-
post it. Comparing compost to farmyard manure, compost has bet-
ter macro- and micronutrient content. They significantly boost crop
yield while also improving soil fertility. Composting parthenium
there will allow it to be used effectively as organic manure and stop
its alarming spread. The current studies have identified the use of
environmentally friendly technologies for sustainable soil produc-
tivity, crop production, and weed control. In comparison to compost
made from parthenium biomass alone, parthenium compost made
from parthenium biomass along with both farm yard manure and
crop residue had better nutrient contents. According to the study, it
is generally advised to raise awareness among the general public—
especially among farmers—about the impact of Parthenium hyster-
ophorus on ecosystems, agricultural productivity, and management
strategies. In general, more research is required to determine the
rate of application of Parthenium compost and its impact on crop
yields and the physical and chemical characteristics of soil in field
experiments.
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