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Abstract 

Mining activities affect the balance of the soil surface ecosystem, decreasing soil productivity which 

causes the chemical, biological, and physical properties of the soil to be disturbed, as well as 

environmental quality. The purpose of this study was to determine the effect and the best composition 

of a mixture of compost and former gold mine soil in the growth of suren seedlings. This study 

consisted of 4 (four) treatments and 5 (five) replications resulting in 20 experimental units. The 

treatment of compost fertilizer in this study can be seen as follows: D1 = no compost/control, D2 = 

25% compost + 75% ex-gold mine soil, D3 = 50% compost + 50% ex-gold mine soil, D4 = 75% 

compost + 25% ex-gold mine soil. The observation parameters are the percentage of life, height 

increase, plant dry weight and seedling quality index (IMB). The results showed that the application 

of goat manure compost had a significant effect on the growth of suren seedlings. Treatment 

composition D4 (75% compost fertilizer + 25% gold mine waste soil) showed the best growth with 

100% survival rate, 21.27 cm height increase, 10.57 g plant dry weight and 0.99 IMB 
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INTRODUCTION  

Mining is one of the human activities that has the potential to increase community income 

for an area, but has a negative impact on forests that cause the chemical, biological and 

physical properties of the soil to be disturbed (Karmaita & Taufiq, 2019;                                          

Darlis et al., 2024). In addition to damaging forests, improper management of mining 

waste also adversely affects the ecosystem. According to Karmaita & Taufiq (2019), 
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tailings are waste from mining management in the form of sand and high clay content, so 

that it can cause a decrease in the condition of ex-mining land in the form of loss of soil 

layer profile, low pH, pollution by heavy metals on ex-gold mining land, has a low Cation 

Exchange Capacity (CEC) and nutrients. Processing former mining land and revegetation 

efforts are ways to restore soil conditions to their original state. Repairing land damaged 

by mining activities can be done using vegetative techniques known as revegetation 

activities. 

Suren (Toona sureni) is a plant species that can survive at an altitude of 350 to                      

2,500 meters above sea level, suren plants are classified as fast growing speciesand can 

survive in a land with low pH values, suitable for planting on critical land because of their 

ability to adapt to the physical characteristics of marginal soils (Latifah et al., 2020).                           

Suren has many root branches with taproot type so that it can grow in various conditions, 

does not require a good drainage system and can grow in slightly acidic and slightly 

alkaline soils with a pH value of 5 to 8 (Alim, 2019). The use of organic matter is one way 

to improve soil quality through fertilization to overcome low nutrients and improve soil 

structure in the former gold mine planting media. Organic materials can spur growth 

(Ningsih et al., 2024), a good source of nutrients (Darlis, et al., 2024), increase the 

adaptability of plants (Darlis et al., 2023). Organic materials are useful for improving soil 

properties, both physical chemical and biological properties of the soil                                     

(Pebriandi et al., 2021). Organic fertiliser can be sourced from waste (Hamzah et al., 2020). 

Like household waste that can be processed (Nadira et al., 2023). Good seedlings will 

increase the percentage of life in the field (Mardhiansyah et al., 2024). Good seedlings will 

make the forest grow and grow back and restore its benefits as a carbon sink                            

(Pebriandi et al., 2024), animal habitat (Angraini et al., 2024) and ecotourism                              

(Pajri et al., 2023). 

The fertilizer used in adding nutrients to the tailings is goat manure compost. Goat 

manure compost has higher organic matter and N compared to other organic fertilizers. 

According to Firokhman (2016), goat manure compost has a C/N ratio of 21.12 % which 

contains N 0.60 %, P 0.30 %, K 0.17 %, and H2O 85 %. The content of nutrients contained 

in goat manure compost is thought to be very suitable for increasing fertility in the former 

gold mine planting media. The addition of compost to the former gold mine soil is 

expected to improve soil quality to produce good plant revegetation. This study aims to 

determine the effect of compost application and the best compost composition to spur the 

growth of suren plant seedlings on the former gold mine planting media. 

 

METHOD 

Location and Time of Research 

This research was conducted in the Experimental Garden of the Faculty of 

Agriculture and Forestry Laboratory of the Faculty of Agriculture, Riau University. The 

implementation of this research was carried out for 2 months, namely in October                              

to December 2023. 
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Tools and Materials 

The materials used in this study were suren seedlings, ex-gold mining soil, goat 

manure compost, and 1 kg polybags. The tools used were stationery, labels, rulers, 

calipers, scissors, hoes, analytical scales, buckets, camera and SPSS software version 26. 

 

Research Methods 

This research was conducted using an experimental method using a non-factorial 

completely randomized design (RAL) consisting of 4 (four) treatments with 5 (five) 

replications, resulting in 20 experimental units. Each experimental unit used 5 (five) 

seedlings, so the total number of seedlings needed was 100 seedlings. The application of 

goat manure compost fertilizer on the growth of suren seedlings can be seen as follows, 

D1 = No goat manure compost (control) 

D2 = 25% goat manure compost + 75% gold mine waste soil 

D3 = 50% goat manure compost + 50% gold mine waste soil 

D4 = 75% goat manure compost + 25% gold mine waste soil 

 

Research Procedure 

Determination of Sampling Location 

The parameters measured to see the growth of suren seedlings with various doses of 

goat manure compost fertilizer are the percentage of seedling survival, height and diameter 

increase, seedling sturdiness, plant dry weight, root crown ratio, and seedling quality index 

(IMB). 

a. Calculation of seedling survival percentage was conducted at the end of the study. The 

percentage of live seedlings is the number of seedlings that survive until the end of the 

study from the total number of seedlings planted expressed in percent (%). 

b. Height measurement was conducted using a ruler with centimeter (cm) unit. Seedling 

height observations were measured in a straight line from the base of the stem to the 

tip of the highest leaf. 

c. Plant dry weight measurement was conducted at the end of the study by taking 3 

seedlings from each treatment. Each sample was cleaned and each sample was cut 

consisting of the crown and roots and dried for 2 hours. Then each part was put into 

a different envelope and baked at 103°C for 24 hours and then weighed the dry weight, 

then baked again at 103°C for 2 hours to get a constant dry weight. 

d. Seedling quality index was conducted at the end of observation, using the formulas of 

(Sudomo & Santosa, 2011), namely: 

 

                      IMB =
BKT (g)

KS + RPA
 

Description, 

IMB = Seedling quality index 

BKT = Plant dry weight 
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KS    = Seedling sturdiness 

RPA = Root shoot ratio 

 

Data Analysis 

Data obtained from the study were statistically analyzed using SPSS version 26. If 

the results of the analysis of variance are significantly different, it is continued with 

Duncan's multiple range test at the 5 % level. 

 

RESULT AND DISCUSSION 

Seedling Survival Percentage 

 The results of the research on the percentage of seedling life after being analyzed using 

variance analysis proved that the application of goat manure compost fertilizer on the 

former gold mine planting media had a significant effect on the percentage of living suren 

seedlings. The observation results of seedling survival percentage can be seen in Table 1. 

Table 1. Percentage survival of four month old Toona sureni seedlings 
 

 Treatment           Percent alive (%) 

D4 (75% goat manure compost + 25% gold mine waste soil) 100a   

D3 (50% goat manure compost + 50% gold mine waste soil) 100a   

D2 (25% goat manure compost + 75% gold mine waste soil) 92a   

D1 (no goat manure compost/control)   80b   

Description: Numbers followed by small letters in each row in the same column are significantly 

different according to the DNMRT test at the 5% level 

Based on the research conducted, it can be seen that treatment D4 is not significantly 

different from D3 and D2, but significantly different from treatment D1. The percentage 

of living suren seedlings in this study showed that the D1 treatment of 80% was classified 

as good and the D2 to D4 treatments of 92 - 100 % were classified as the best. This is in 

line with the opinion of Awaliah et al., (2019), which states that the percentage value of 

life falls into four categories, namely, 91 – 100 % is classified as the best, 76 - 90 %                                

is classified as good, 55 - 75 % is classified as moderate, and less than 55 %                                              

is  classified as poor.  

Based on these qualifications, in this study the composition of the former gold mine 

planting media with goat manure compost showed that suren seedlings were able to grow 

and adapt well because they had a live percentage value above 80 %. According to                        

Efendi et al., (2019) stated that the level of plant adaptation increases along with the 

percentage of growth. The planting media in the D2, D3 and D4 treatments were better 

than the D1 treatment, which had a survival percentage of 80 %. This is thought to be due 

to the proper application of goat manure compost that can improve the structure of the 

former gold mine planting media. According to Bima et al., (2020) stated that the ability 

of plants to adapt to their environment and the availability of nutrients from planting 

media, fertilizers, and sufficient water all contribute to the percentage of life.  
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Seedlings in the D1 treatment experienced death in the second week by showing 

symptoms such as wilting, yellowing, drying and falling leaves. This is thought to be due 

to the fact that in the D1 treatment, the planting media used lacked nutrients, coarse 

texture, and low water binding capacity, so that growth is not optimal. According to                   

Faizin et al., (2015) stated that a number of factors, such as the availability of sufficient 

water and nutrients and the absence of pests and diseases, affect the ability of seedlings to 

survive.  

The percentage of seedling survival is a benchmark used in determining the success 

of planting. The percentage of seedling survival can be influenced by planting media and 

environmental factors. Good planting media can provide sufficient nutrients to plants, so 

as to encourage good plant growth, increase plant production and quality. According to 

Hamdie et al., (2021) environmental support with the provision of nutrients, sufficient air 

and protection from pests and diseases are factors that affect the ability of plants to live. 

Height Mining 

Observations of height gain were made once a week for eight weeks. The results of 

height gain observations are shown in Table 2.    

Table 2. Average height gain of four months old Toona sureni seedlings 

            Treatment              Height mining (cm) 

D4 (75% goat manure compost + 25% gold mine waste soil) 21.27a 

13.02b 

6.26c 

2.73d 

D3 (50% goat manure compost + 50% gold mine waste soil) 

D2 (25% goat manure compost + 75% gold mine waste soil) 

D1 (no goat manure compost/control)   

Description: Numbers followed by small letters in each row in the same column are significantly 

different according to the DNMRT test at the 5% level 
 

Treatment D4 is the best treatment among other treatments. The height gain in D4 

with an average of 21.27 cm, while the low height gain was seen in treatment D1 with an 

average of 2.73 cm. This is thought to occur because in the D1 treatment, the former gold 

mine soil used as a planting medium generally has a low content of macronutrients in 

plant growth such as nitrogen (N), phosphorus (P) and potassium (K), high heavy metal 

content, minimal soil quality of organic matter so that it can cause low soil fertility levels 

(Mensah et al., 2015). According to Walunguru et al., (2018) planting media is one of the 

factors that can affect plant growth and development.  

The average height gain of Suren seedlings during 8 weeks of observation has a 

variety of values. The graph of the height increase of suren seedlings can be seen in Figure 

1. The effect of planting media mixture on the height gain of suren seedlings during                           

the 8 (eight) weeks of observation increased every week. The height increase was seen in 

the fifth week of the study, this is because the compost absorbed by the plants takes a long 

time to break down into the soil as shown in Figure 1.  

 



Jurnal Pembelajaran Dan Biologi Nukleus                         p-ISSN: 2442-9481 
Vol 10 (3): 955-965, November 2024                                     e-ISSN: 2685-7332 
   

 Sartika et al., (2024). Growth Response of Toona sureni to Providing Goat Manure Compost … | 960 

 
Figure 1. Graph of height gain of four months old Toona sureni seedlings 

 

The composition of the soil without the addition of compost/control did not 

experience a significant increase in height. The low growth in this treatment is caused by 

the lack of nutrients needed by the seedlings, so that their growth is slower. Nutrients can 

function to stimulate rooting, multiply leaves, increase stem size, multiply tillers, and 

improve seedling quality (Ernawati, 2016). The rate of increase in seedling height can be 

accelerated if plants receive adequate nutrition (Balgis et al., 2021).    

Dry Weight of Plants 

 Table 3 shows that the application of compost fertilizer with various doses has a 

significant effect on the dry weight of T. sureni plants. The results of analysis of variance 

can be seen in Table 3.  

 Table 3. Dry weight of Toona sureni seedlings aged four months 

         Treatment         Dry Weight (g) 

D4 (75% goat manure compost + 25% gold mine waste soil) 10.57a 

 5.47b 

 5.07b 

 1.17c  

D3 (50% goat manure compost + 50% gold mine waste soil) 

D2 (25% goat manure compost + 75% gold mine waste soil) 

D1 (no goat manure compost/control)   

Description: Numbers followed by small letters in each row in the same column are significantly 

different according to the DNMRT test at the 5% level 

Plant dry weight in the D4 treatment has a better value than the other treatments. 

This is probably because the provision of nutrients in the planting media is sufficient, so 

that vegetative growth such as height and diameter in plants is good which can affect the 

high dry weight of plants. According to Andri & Wawan (2016) that the provision of 

nutrients such as N, P, and K in plants can increase vegetative growth and development, 

thus having an impact on plant dry weight. 

The value of plant dry weight is related to the increase in height and diameter in 

plants, because the better the increase in plant height and diameter, the number of leaves 
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and stem size will be greater. According to Bima et al., (2020) high growth in stems, leaves 

and roots can cause an increase in plant dry weight. The excellent photosynthesis 

mechanism of plants is the cause of the high dry weight value. Plants need nutrients for 

the photosynthesis process, therefore the more nutrients absorbed by plants, the greater 

the photosynthesis results. This is in accordance with the statement of                                           

Firdaus et al., (2013) the high value of plant dry weight indicates that the plant will also 

absorb nutrients from the soil in high amounts. The application of compost fertilizer into 

the soil of the former gold mine can increase the availability of nutrients that can 

encourage the photosynthesis process properly.  

Seedling Quality Index (IMB) 

The results of observations of compost fertilizer application on the former gold mine 

planting media had a significant effect on the quality index of suren seedlings. The results 

of analysis of variance can be seen in Table 4. 

Table 4. Quality Index of four months old Toona sureni seedlings 

         Treatment         Seedling Quality Index 

D4 (75% goat manure compost + 25% gold mine waste soil) 0.99a   

D3 (50% goat manure compost + 50% gold mine waste soil) 0.58b   

D2 (25% goat manure compost + 75% gold mine waste soil) 0.50b   

D1 (no goat manure compost/control)   0.12c   

 Description: Numbers followed by small letters in each row in the same column are significantly 

different according to the DNMRT test at the 5% level 

The IMB value can be influenced by several factors, including planting media, 

nutrients, and sufficient water availability. The best treatment in this study was the D4 

treatment with an IMB of 0.99. According to Irawan & Hidayah (2017), the seedling 

quality index value greater than 0.09 is included in the high quality category because the 

growth rate is higher when transferred to the field. 

The seedling quality index is a picture that can be seen in the resilience of seedlings 

when they are moved and planted in the field (Orpa et al., 2019). Morphologically, D1 

has a small height and diameter growth, resulting in a small IMB value. This is influenced 

by the inaccuracy in giving media composition to plants. The D4 treatment is the best dose 

of IMB which can provide water and nutrients in sufficient quantities when absorbed by 

plants, so it has a high IMB value. According to the results of research by                          

Rajagukguk et al., (2019), if the IMB value is high, the quality of the seedlings produced 

is better in a nursery, and quickly adapts to the land, the seedlings will develop more 

effectively. The Seed Quality Index (IMB) value of a plant shows the physical quality of 

the seeds that will be planted in the field. 

 

 

 



Jurnal Pembelajaran Dan Biologi Nukleus                         p-ISSN: 2442-9481 
Vol 10 (3): 955-965, November 2024                                     e-ISSN: 2685-7332 
   

 Sartika et al., (2024). Growth Response of Toona sureni to Providing Goat Manure Compost … | 962 

CONCLUSION  

The conclusion of this research is the application of goat manure compost fertilizer has a 

significant effect on the growth of Toona sureni seedlings on the former gold mine planting 

media. The composition of the D4 treatment (75 % goat manure compost + 25 % gold 

mine waste soil) is the best treatment for the growth of Toona sureni seedlings with 100% 

survival percentage, 21.27 cm height gain, 10.57 g plant dry weight and seedling quality 

index (IMB) 0.99. 
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