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Abstract. In Malaysia, 98% of garden waste is being dumped in the 
landfills. Meanwhile, only 2% is being recycled or compost. This is because 
no specified policy or guidelines focusing on garden waste management, and 
it often collected separately due to its bulk/large in size caused higher 
disposal cost. In this study, composting of organic fertilizer (OF) was 
performed to determine the effectiveness using two types of decomposition 
medium [leaf mold (LM) and green grass] and to evaluate the growth and 
health status of the Mango Tree (Mangifera Indica). Six different types of 
soil samples were collected at two-weeks intervals over a three-months 
period during the composting process. The 6 of tree plots physical 
monitoring analysis consists of height and diameter of tree and 
physicochemical parameters tested included pH, total nitrogen (TN), total 
phosphorus (TP), potassium (K), and heavy metals was performed. Results 
showed growth and health for plotted tree sample using dripping of OF is 
more higher and healthy than others. While, N, P and K analysis contents 
were obviously responsive to the treatments and followed the same trend in 
wide areas. The result showed highest levels treated with (LM+OF) by 
dripping automatic system. While, both plot of (LM+OF) manual and both 
plot (LM) treatments showed significantly the same effectiveness and came 
second statistically in this regard. In contrast, the lowest values were 
generally found in plot (control). It was concluded that OF has better effects 
on plant growth and soil quality with the N, P, and K concentration content. 
Our results indicate that the residues from the fermentation of organic 
fertilizers can be widely used.   

 

 
* Corresponding author: aeslina@uthm.edu.my 

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative Commons 

Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/).

E3S Web of Conferences 437, 03010 (2023)
IConGEET2023

https://doi.org/10.1051/e3sconf/202343703010

mailto:author@email.org


1 Introduction 
Mango (Mangifera Indica) the king of fruits is nutritionally very rich, unique in flavour and 
smell thus account for approximately half of all tropical fruits produced globally causes from 
different types of fertilizers used [2-4]. Till today, chemical fertilizers are mostly in use for 
mango cultivation leads the accumulation of tree growth, healthy and affecting the fruit 
nutritional value. There is a general agreement that nutrition is the most effective factors 
affecting tree growth, healthy and fruit quality. However, the high cost of mineral fertilization 
is a big problem and because of that some previous researchers has come out with new 
different type of composting to produce organic fertilizers.  

 Organic fertilizer improves physical, chemical and its biological properties of nearly all 
soil types; adjusting soil pH and increasing solubility production of the plants [5]. According 
to Youssef et al., [6], the addition of organic fertilizer (compost) to the soil encouraged 
proliferation of soil microorganisms, increased microbial population and activity of 
microbial enzymes. In this context, biofertilizers and liquid organic fertilizers, which are of 
biological origin, offer themselves as alternative to produce residue free organic for mango 
tree [7]. 

In this study, OF that was produced by combination of green grass, salt, water and 
composted leaf mold that comes from dried leaves were choosen and added to determine its 
effectiveness towards the growth and health of mango tree. Suitable fertilizer application 
from combinations of these materials can improve soil quality in terms of physical, chemical, 
and biological properties [8]. For example, the usage of green grass and leaf mold composting 
could improve the concentrations of heavy metals as significant to the value as stated that 
NPK should be in ideal range 0.64% to 1.25% (dry weight basis) for optimized fertilizer [9]. 
Hence, the positive biological properties could produce the growth and healthy plants.  

Good fertilizer management can improve soil quality, but poor fertilizer management can 
degrade soil physical, chemical, and biological properties [9]. Several factors have been 
considered to choose Mango Tree as it is abundantly available around Universiti Tun Hussein 
Onn Malaysia (UTHM) campus. Furthermore, the suitable pH soil ranges value for mango 
tree is between 5.5 to 8.7 as they can tolerate alkaline conditions [10-11]. According to 
Zulkepeli et al., [11], findings from previous researchers suggested that the soil condition at 
UTHM is mainly consists of silty clay and in acidic condition with pH value of 6. 
Furthermore, according to Liu et al., [12], the pH level of soil is crucial for the growth of 
mango trees, as it affects microbial activities that associates with nutrient bioavailability.  

Recently, the possibility of reutilization of biodegraded wastes as liquid fertilizers to 
stimulate the plants growth has been proven [13-15]. Thus, it is possible to transfer the raw 
materials of plants composting to be a OF as a fertilizer source. The positive influence of OF 
and LM on soil functionality has shown adequate potential and could could act as an 
alternative for chemical fertilizer and some of the stimulation on the plant’s growth has been 
discussed by Tamara et al., [15]. The main objectives of this study were to determine the 
effectiveness of organic fertilizer by using two types of decomposing mediums (leaf mold 
and organic fertilizer) and to evaluate the growth and health of the Mango Tree (Mangifera 
Indica).  
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2 Experimental 

2.1 Materials and methods 

2.1.1 Leaf Mold and Green Grass Preparation  

A series of stages were developed in order to achieve an optimum result using the main 
ingredients consists of fresh green grass and leaf mold for growth of the mango tree. During 
this stage, the collection of green grass samples and dried leaves was obtained around 
Universiti Tun Hussein Onn (UTHM) campus once in every two weeks. The green grass used 
to produce liquid organic fertilizer, while the dried leaves composted to produce leaf mold. 
There were several points marked as collecting points throughout this research. The collected 
waste loaded at the designated compost pile located at Research Building, UTHM. The 
compost pile designated into two cages at collection sites, walled with wire fence (1x1m). 
The wire fence was used to allow aeration throughout the composting process. In order to 
reach the optimal temperatures for the process of degradation to occur, the green grass and 
dried leaves gathered into a compost heap at least 4 ft x 4 ft x 3 ft in area. The compost pile 
needs to be constructed at a shaded area to reduce moisture loss. The compost heap of dried 
leaves and green grass watered once a week to keep it damp and turned every week to allow 
them to decompose uniformly and keeps the oxygen content evenly distributed in the pile. 
The quantity of sample was approximately attained up to 5-7 kg in every sampling process. 
The experiment was conducted at Lake G3 Universiti Tun Hussein Onn Malaysia started 
from May 2023 to July 2023. 

2.1.2 Preparation of Organic Fertilizer 

In this study, fermented organic fertilizer was produced consists of combination of fresh 
green grass and leaf mold in a barrel. The use of organic fertilizers is improving soil 
acidification, maintaining soil health and achieving organic ecological agriculture [16].  
Gathered at their peak and composted correctly, these leaves can reintroduce these nutrients 
back into the soil [17]. Organic fertilizer was prepared ahead before utilized as fertilizer 
which need to be fermented about 6 months as shown in Figure 1 and Figure 2. Fermentation 
take place in a barrel (50 to 100L) in size. A blue barrel is required with a capacity of 50 to 
100 liter. The barrel should be half-filled with fresh green grass and topped up with water. In 
a barrel, two handful of leaf molds and five tablespoon of salt were required in order to 
activate fermentation process which could be help for growing healthy bacteria in 6 months 
of fertilization process. These combinations need to stir regularly as to ensure well blended 
or combined before each usage. Then, the mixture was fermented until it is ready to use. 
 
 
 
 

 
 
 
 
 

Fig.1. Types of materials prepared for producing organic fertilizer. 

 

     

Leaf Mold Salt Green grass Water Organic Fertilizer 
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Fig. 2. Preparations of fermented organic fertilizer. 

2.1.3 Organic Fertilizer Experimental Set-Up 

Two water tanks with a volume of 50 to100 litres will be used as a storage medium for the 
liquid organic fertilizer. The main storage tank consisted of concentrated organic fertilizer 
solution placed at 1.5 feet higher than the secondary storage tank consisted of water. The 
main tank of concentrated organic fertilizer solution flowed to the secondary storage tank 
through polypipe that installed between the tank. The concentrated fertilizer solution diluted 
in the secondary storage tank until it meets the criteria for fertilizing the plants. After 6 
months of fermentation, 1 litres liquid of organic fertilizer diluted with distilled water which 
is (1:10) thoroughly as stated by previous studies of [17], distilled water used for the isolation 
of biosurfactants at a ratio of 1:10 (fermentative sub-strates:water) that would produce a large 
amount of liquid residue (LR). This is because the fermentative residues often contain 
specifically high levels of nutrients and various micronutrients in general, so that they should 
be utilized further rather than discard. According to Liedl et al., [18], stated that since the 
growth of plants and their quality are mainly a function of the quantity of fertilizer, 
application of solid fertilizer was not as good as liquid on the effects of plant growth due to 
the availability of water-soluble nutrients which were easily absorbed by the plants. Recently, 
the possibility of reutilization of biodegraded wastes as liquid fertilizers to stimulate the 
plants growth is discussed [19].  

The dilution process executed manually. When the fertilizer solution is already diluted, 
the solution then can be used as fertilizer to the plant trees by opening the stop corks. The 
flow of dilution of organic fertilizer is remain 24h only. In order to eliminate any residue or 
contaminants in the solution, a disc fertigation water filter installed before the dilute solution 
flows to the plant trees. The diluted solution flowed through the microtube and drip by using 
the fertigation dripper installed at the end of the microtube to the trees. Figure 3 has shown 
the illustration of proposed organic fertilizer design system, Figure 4 shown orthographic 
drawing of the proposed design while Figure 5 shown fertigation organic fertilizer system 
design.  

 
 
 
 
 

 
 
Fig. 3. Illustration of proposed organic     Fig. 4. Orthographic drawing of   Fig. 5. Fertigation  
fertilizer design system.                             Organic fertilizer.               of organic fertilizer. 
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2.1.4 Type of Tree Sample Identification 

Monitoring and plotting tree growth for several mango tree has been identified as the sampel 
or reactors in this study. All devoted trees received the different horticultural practices 
(control, leaf mold, organic fertilizer) adopted in the region’s Mango Tree. Each reactor 
respresented two types of tree. Complete randomized block design with six replications (each 
replicate was represented by a single tree) was used for arranging the following treatments:  

A1: Control,  no fertilizers at all 
B1: 250g Leaf mold + 1L OF (Manual) 
C1: 250g Leaf mold 
D1: 250g Leaf mold + 1L OF + 10L Distilled water (Automatic) 
B2: 250g Leaf mold + 1L OF (Manual) 
C2: 250g Leaf mold 

Taking into consideration that, 250g Lead mold = 2 handfuls adult. 

2.1.5 Tree Plots Physical Monitoring Analysis 

In terms of growth parameter, once every two weeks, one litre of OF was watered to the 
plotted tree. Parameters were also recorded and observed. Detection and monitoring were 
conducted to identify the type of ecosystem damage that occurred to the selected tree. 
Parameters namely as diameter of stem and height of tree were measured using rope tape. 
The procedure of monitoring parameters were conducted by using USDA Forest Health 
Monitoring as well as method by Observation procedure Mcroberts R. E. [19-20]. The 
observed signs and symptoms were used to record any damage and catastrophic assessment. 
The damage type as shown in Table 1 was recorded by using a numerical code, which denotes 
from damage type 01 till 12. The severity damage level was coded by using data from the 
recorded damage type provided in the Forest Health Monitoring Field Methods Guide [21]. 

Table 1. The code and damage type codification based on Environmental Monitoring and Assessment Program 
(EMAP). 

No Damage Type Saverity level (10%-99%) Code 
1. Cancer/gall 20% 1 
2. Konk/decay further Nil* 2 
3. Open wound 20% 3 
4. Exudation (gumosis and resinosis) 20% 4 
5. Broken branches less than 0.91cm Nil* 11 
6. Brum in root and bole Nil* 12 
7. Broken root and dieback less than 

0.91cm 
20% 13 

8. Crown dieback 1% 21 
9. Broken and die branch 20% 22 

10. Brum in crown 20% 23 
11. Leaf damage 20% 24 
12. Leaf discolourization 30% 25 

If multiple damage was occurred in the same location, only the most severe damage 
recorded. The number of damages recorded to each tree was three types of heavy damage. 
Furthermore, coding the damage to the parts of the tree is carried out by codification 
according to the standards of the Environmental Monitoring and Assessment Program 
(EMAP) [20].  
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2.1.6 Organic fertilizers, soil, leaf mold sampling analysis 

Soil sampling was collected every two week and 500g of soil sample was taken from a depth 
of 30cm prior and 15cm distance from the stem of tree using soil sampler probe. Each sample 
was divided into 6 plastic bag with different type of soil sample, 1 sample of 250g of lead 
mold and 1L sample of organic fertilizers. Sample was anaylsed at the Analytical Laboratory.  

Parameters chemical analysis are including pH, total nitrogen (TN), total phosphorus 
(TP), potassium (P), and heavy metal measurement were conducted once in two weeks for 
OF, LM and soil sample. Changes in pH was determined immediately after transportation 
into the laboratory and measured by using a ph meter using a method described by [20]. TN 
was analysed by DR6000 UV-VIS spectrophotometer, HACH Method 10072 Persulfate 
Digestion Method and the samples was determined by the modified Micro-Kjedahl method 
[21]. While TP content was tested by atomic absorption spectrometry and inductively 
coupled plasma atomic emission spectrometry (ICP-AES), respectively, following nitric 
acid/hy- drogen peroxide microwave digestion [22]. As for potassium and heavy metal, the 
samples were extracted by nitric acid digestion and analysed by Atomic Absorption 
Spectrometer (AAS) and Inductively Coupled Plasma Mass Spectrometry (ICP-MS). Each 
sampling was replicated three times to ensure there is no bias result achieved during 
experiment. 

3 Results and discussion 

3.1 Characteristics of fertilizers 

Table 2 below indicated the pH, N, P, K and heavy metals values for the different types of 
fertilizers consist of LM and fermented OF. For LM and OF, pH value indicated the initial is 
3.91 and 4.64 respectively which is acidic. The reason why pH is acidic may be the formation 
of NH4 + by the ammoniation of nitrogen and the pH of OF itself [22]. In addition, from the 
previous studies, the organic anions of OF released are adsorbed on the surface of iron and 
aluminum hydroxide, and the exchanged and dissociated OH ions neutralizes some acidic 
substances [22].  

The N, P, K of LM and OF plots experienced a significant value as it stated the total 
N,P,K content of the finished compost in this study were in acceptable to ideal ranges: 0.64-
1.25% (dry weight basis). As stated by Pregl [23], typical total nitrogen levels of finished 
compost range from 0.5% to 2.5%. This is influenced by surplus of phosphate in fertilizers 
to avoid overdosing of P, by balancing the P and N input. Besides, an excessive K uptake 
may be problematic due to antagonisms with magnesium, resulting in nutrient imbalances 
with negative consequences for growth and quality (e.g. digestibility) [23]. Thus, also the 
amount of K relative to N and P is important for optimized fertilization.  

While, for the heavy metals, the result shows range between 0-0.6 (mg/l). The ranges of 
Cd, Cr, Cu, Pb, Ni, Zn, As, Ba concentrations for LM were 0, 0.3, 0.3, 0.6, 0.1, 0, 0.2 and 0 
mg/l respectively and for OF were 0, 0.3, 0.1, 0.08, 0.02, 0.6, 0.05, 0.05 mg/l respectively. 
Among the 8 heavy metals, the concentrations values followed the order for LM were 
Pb>Cr> Cu>As>Ni>Cd, Zn, Ba and for OF were Zn>Ba>Cu>Pb>As>Cr>Ni>Cd. This result 
indicated that for LM, Pb has the  highest content in LM fertilizer samples, with the value 
contents of 0.6 mg/l and Cd, Zn, Ba were the least where the value is 0 mg/l. While for OF 
fertilizers samples, the highest content was Zn which indicated 0.6 mg/l and the least value 
of content was Cd that only 0 mg/l. From this survey, it will be seen that Pb and Zn were 
present at high concentrations in fertilizer samples in this study. From the previous 
researchers, the highest concentration of heavy metals influenced by different raw materials 
compost and fertilizers processes itself [24]. So, it is important to establish appropriate 
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organic fertilizer quality criteria, decrease the transfer of heavy metals from fertilizers 
correctly. Thus, according to Neela et al., [25], the concentrations of all elements in fertilizers 
samples are within tolerable limits. 

Table 2. Chemical analysis for fertilizers. 

3.2 Physical tree growth measurements 

In this regard, number of height of tree (cm) and diameter of stem (cm) and severity level 
code were investigated growth parameters in response to the differential mineral, organic and 
bio-organic fertilizer treatments. Data obtained from May to July 2023 are presented in Table 
3. Herein, the differential investigated treatments showed obviously a considerable variation 
in this respect. Worth to mention, highest subjected to D1 followed by B1, B2, C1 and C2 
treatments all significantly showed the second in this concern during this experiment. On the 
contrary, the least values of physical tree recorded usually in concomitant to A1. 

Table 3. Analysis physical tree growth measurements. 

Physical monitoring Month  A1  
 

B1  
 

 B2  
 

C1  
 

C2  
 

D1  
 

D2  
 

Height of tree (cm)  
 

May 

143.8 141.2 132.7 135.5 135.4 154.1 161.8 
Diameter of stem 
(cm) 

15.3 13.6 11.1 12.4 12.9 14.3 13.3 

Height of tree (cm)  
 

June 

159.6 154.2 142.2 148.8 140.4 164.1 155.7 
Diameter of stem 
(cm) 

18.4 19.1 16.1 17.3 17.8 18.2 22.2 

Height of tree (cm)  
 

July 

165.5 164.1 158.4 159.9 148.6 171.5 176.5 
Diameter of stem 
(cm) 

22.0 23.5 20.2 22.4 21.4 23.9 26.9 

Code  1, 13, 
24, 25 

24, 25 24, 25 22, 24, 
25 

22, 24, 
25 

21 21 

Photo of tree   
 
 
 
 
 

      

 

 
Parameters 

May June July 

Type of fertilizers Type of fertilizers Type of fertilizers 
 (OF) (LM)  (OF) (LM) (OF)  (LM) 

pH value 6.10 4.30 5.20 4.38 4.64 3.91 
TN (%) 3.87 2.10 1.84 0.67 0.64 0.84 
TP (%) 4.30 3.30 2.50 2.80 0.66 0.73 
K (%) 0.93 4.10 0.88 2.20 0.75 1.25 

Heavy metals (mg/l)       
Cd 0.00 0.00 0.00 0.00 0.00 0.00 
Cr 0.11 0.23 0.04 0.33 0.03 0.30 
Cu 0.08 0.00 0.16 0.30 0.10 0.30 
Pb 0.10 0.90 0.30 0.50 0.08 0.60 
Ni 0.00 0.00 0.00 0.12 0.02 0.10 
Zn 0.00 0.11 0.68 0.00 0.60 0.00 
As 0.00 0.11 0.00 0.04 0.05 0.20 
Ba 0.30 0.00 0.00 0.00 0.50 0.00 
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3.3 Analysis of soil samples  

Table 4 below indicated the analysis of soil samples starting from May to July: A1, B1, B2, 
C1, C2 and D1. The parameters were included to analysed the soil samples: pH value, a total 
nitrogen (TN), total phosphorus (TP), potassium (P), and heavy metal. From this result, it 
can observed that D1 indicated the best performance of chemical analysis among them 
followed by B1 and B2 then C1 and C2. In contrast, the lowest values of the above parameters 
were generally determined in A1. From this chemical analysis, it shows the use of OF and 
LM has a good impact on plants in terms of growth and health.  

Table 4. Analysis of soil samples. 

Month Parameters Soil sample 
A1 B1 B2 C1 C2 D1 

May pH value 4.13 4.21 4.26 4.68 4.68 5.68 
TN (%) 0.31 0.49 0.50 0.44 0.44 0.69 
TP (%) 0.58 0.37 0.23 0.86 0.24 0.16 
K (%) 0.32 0.16 0.20 0.23 0.22 0.40 

Cd 0.20 0.00 0.00 0.00 0.02 0.00 
Cr 0.80 0.40 0.30 0.40 0.40 0.30 
Cu 0.60 0.30 0.30 0.20 0.90 0.20 
Pb 0.60 0.60 0.50 0.20 0.00 0.30 
Ni 0.20 0.60 0.10 0.04 0.10 0.10 
Zn 0.00 0.00 0.00 0.00 0.00 0.00 
As 0.40 0.30 0.60 0.30 0.50 0.40 
Ba 0.40 0.30 0.50 0.20 0.00 0.30 

June pH value 4.34 3.94 5.54 4.79 5.47 6.47 
TN (%) 0.31 0.20 0.50 0.51 0.55 0.14 
TP (%) 0.38 0.47 0.47 0.70 0.39 0.74 
K (%) 0.24 0.25 0.14 0.30 0.17 0.12 

Cd 0.05 0.00 0.00 0.00 0.00 0.00 
Cr 0.90 0.40 0.30 0.40 0.40 0.50 
Cu 0.40 0.30 0.10 0.20 0.20 0.20 
Pb 1.00 0.50 0.90 0.50 0.70 0.70 
Ni 0.20 0.09 0.00 0.08 0.08 0.10 
Zn 0.00 0.80 0.70 0.00 0.00 0.00 
As 0.80 0.50 0.50 0.40 0.40 0.50 
Ba 0.00 0.40 0.70 0.40 0.60 0.50 

July pH value 4.69 3.89 5.10 5.39 5.41 6.80 
TN (%) 0.83 0.13 0.94 0.10 0.10 0.52 
TP (%) 0.38 0.57 0.49 0.60 0.60 0.66 
K (%) 0.18 0.18 0.17 0.17 0.17 0.17 

Cd 0.00 0.00 0.00 0.00 0.00 0.00 
Cr 0.30 0.40 0.30 0.70 0.30 0.20 
Cu 0.20 0.40 0.10 0.30 0.10 0.10 
Pb 0.50 0.60 0.50 0.90 0.40 0.30 
Ni 0.10 0.10 0.10 0.10 0.10 0.04 
Zn 0.70 0.90 0.40 0.90 0.50 0.30 
As 0.30 0.40 0.20 0.60 0.20 0.20 
Ba 0.00 0.00 0.50 0.80 0.40 0.30 
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3.3.1 pH value 

Figure 6 shows that, the pH value for D1 is more neutral compare than the other reactors. 
This is influenced by the fermentation of organic fertilizers towards the soil. Many studies 
have shown that the addition of fermentation residues could significantly improve the soil 
pH and increase the soil nutrients content [25]. While, the pH value for the reactors A1, B1, 
C1, B2 and C2 were recorded between 4-5.5 which categorized as acidic. According to Neela 
et al., [25], pH value was important in evaluating the microbial environment. This is also 
supported by Karnchanawong et al., [26] that, action of microbes can be found in the 
variation of pH especially in acidic range during composting and the best for competent 
biological decomposition of organic waste also depends on pH. During 3 months of 
fertilization on D1, pH values were recorded between 5.6-6.8. Early stage of month, the 
acidic conditions may be influenced by the formation of organic acids and the production of 
carbon dioxide due to the decomposition of organic substances [26]. pH value may affect the 
rate of biodegradation due to the rise and fall of the pH value. According to Hla et al., [26], 
stated that the pH value for compost material should not too acidic or too basic and the 
suitable pH ranges between 6 to 8 for better biodegradation. However, at the end of the 
fertilization, pH value for D1 reactors was within 6-6.8 and this indicated the pH value was 
achieved to suitable pH for the fertilization process.  

 
Fig. 6. pH value of soil sample by month in the reactor. 

3.3.2 Total Nitrogen  

In this study, the concentration of total nitrogen all the reactors demonstrate different value 
with composting time. As shown in Figure 7, it was recorded that, D1 contain high nitrogen 
with 0.7% early month of stage, but the end of the fertilization, D1 indicated low nitrogen 
with 0.5%. Compare with other previous researcher, concentration of total nitrogen, obtained 
is a quite low for this type of compost. This might be due to ammonia volatilization and 
elevated temperature during composting process [26]. The concentration of total nitrogen, 
that retrieved from previous researchers varied from 1.00 to2.45%. In this study, lower total 
nitrogen was recorded, however the results are similar recorded by Hla et al., [26] which is 
between 0.03 to 0.07%. While for the other reactors shows the middle value of nitrogen at 
the early fertilization stages which indicates around 0.5% but the end of study, different value 
nitrogen indicated respectively with range between 0.5%-0.9%. Overall, total nitrogen 
recorded range between 0.5-1% for all the reactors.  
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Fig. 7. Total Nitrogen of soil sample by month in the reactor. 

3.3.3 Total Phosphorous 

Figure 8 shows values of phosphorus along 3 month of fertilization process. D1 shows the 
increment from early stage of month of fertilization until the 2nd month and dropping to the 
July. While B1, B2 and C2 demonstrated the increment from the early July until the end of 
September. From the previous studies, this is also discussed that the increasing of 
phosphorous may be due to decreases of water solubility with humification so that 
phosphorous solubility during the decomposition was subjected to further immobilization 
factor [27]. A1 and C1 shows the decreasing of phosphorous from May until July. Overall, 
the figure demonstrate the concentration of total phosphorous for all the reactors demonstrate 
decrease value with composting time.  

 
Fig. 8. Total Phosphorous of soil sample by month in the reactor. 

3.3.4 Potassium 

Potassium is a beneficial element in composting. The K concentration works to increase the 
size, shape, colour and taste of plant growth [27]. Besides, K can improve photosynthesis 
and improve the protein synthesis [27]. Based on Figure 9, the highest K concentration was 
D1 with 3545 ppm during the 1st month of composting. Then, the graph shows the K 
concentration in D1 decreases dramatically for the 2nd month before increasing considerably 
for the 3rd month of composting. The decrease in K value might occur due to the type of 
decomposing medium used such as leaf mold and green organic fertilizers [27]. The raw 
materials may affect the value of K to increase due to absorption of moisture content 
maintaining structural integrity and porosity [28]. The increase in K is also influenced by 
microbes' activity. However, the values of potassium were observed decrease at the end of 
composting process. At the end of the decomposition process, the value measured was 
obtained for all reactors is around 1700-2000 ppm.  
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Fig. 9. Potassium of soil sample by month in the reactor. 

3.3.5 Heavy Metal 

Compost usually contains heavy metal based on their initial raw materials. In this study, 
heavy metals such as copper, cadmium, arsenic, nickel and lead concentration were measured 
in all reactor and found as stated in Table 4 above. The value is in accordance with the usage 
of a small amount of is essential for plant growth and vice versa [28-29]. The concentration 
of heavy metal where all type of soil were less than 4 ppm. Compared to several commercial 
organic amendments, the concentrations of heavy metals were much lower, thus it was 
feasible and safe for the application green organic fertilizers in field [30]. 

4 Conclusion 

In this study, green organic fertilizers as composting method was conducted as one of the 
feasible alternative method for reducing chemical fertilizers generated at Lake G3 Universiti 
Tun Hussein Onn Malaysia (UTHM). The results obtained proved that the physical 
monitoring of height and diameter of stem that using OF can improve growth and healthy of 
tree. Indeed, the efficacy of green organic fertilizers could also prove acceptable value of 
nitrogen, phosphorous and potassium (NPK) and the heavy metal were found to be in 
desirable limits. Therefore, the organic fertilizer could be acceptable used as fertilizers for 
the tree.  
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