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Abstract 

 
 Local species superior trees introductions for enrichment plants at coal mine 
reclamation land as a breakthrough to increase diversity of crops and reclamation 
land function value. Intensive silviculture used to provide optimal growing space for 
plants that grow optimally introduction. This study aimed to analyze the growth of 
plants introduced by the application of intensive silviculture of 6 local species 
superior trees that Durio zibethinus, Hevea brasiliensis, Acrass zapota, Mangifera 
indica, Parkia Speciosa and Arthocarpus champeden on reclamation land by the 
reclamation plant species of Acacia auriculiformis the age of 1 year in the District 
Pengaron Banjar regency, South Kalimantan. The research method using a 
complete block design with 6 treatments and repetition as much as 3 replicates. The 
results showed that the application of intensive silviculture provide survival rates 
were introduced reached 83.33% at the age of 1.5 years in the field. The highest 
percent of plant life on the type of plant M. indica, H. brasiliensis and P. Speciosa 
above 80% and below 80% of plant species D. zibethinus and A. champeden. The 
different types of plants significant effect (P <0.005) for plant height and diameter. 
Type M.indica and H. brasiliensis produce the best height and diameter growth 
compared with the kind of brown, D. zibethinus, A. champeden and P. Speciosa. 
Adaptation M. indica and H. brasiliensis plants on post-mining land better than the 
other fourth local species superior. Based on the type of plant health levels M. indica 
and H. brasiliensis have clas healthy growth, Species of P. Speciosa have minor 
damage, the species of D. zibethinus, A. zapota and A. champeden have moderate 
damage. Type M. indica and H. brasiliensis have better resistance at the reclamation 
land in comparison with other types of local species superior.  
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Introduction 

Increased critical land in southern Kalimantan aside from logging as well as 

land conversion for plantations and mining, especially coal (Nugroho, 2007). Land 

degradation caused by coal mining in South Kalimantan is very broad, so far 

recorded 229 mining rights to exploit 87 411 hectares of protected forest Meratus 

mountains. Land damage caused by mining coal is also caused by the mining 

authority did not carry out proper rehabilitation program (Djunaedi et al, 2005). 

Rehabilitation program is only done to green the land mainly acacia (Acacia 

mangium) having a low economic value and not in demand by the public, therefore, 

land rehabilitation program post-mining of coal had been impressed to no avail. 

Efforts are being made to conduct land reclamation only meets the target planting 

area, has not been done in a planned and purposeful. 

Introductions superior local trees on reclaimed land monoculture type of 

A.mangium intended as an effort to increase the enrichment of species diversity and 

increase the value of land. The Superior local trees according Suyanto et al (2007) is 

the type Durio zibethinus, Hevea brasiliensis, Acrass zapota, Mangifera indica, 

Parkia Speciosa and Arthocarpus champeden. The use of intensive silviculture to 

provide optimal growing space for plants introduction (Zobel and Talber, 1984; 

Soektjo and Na'iem, 2005), this in order to survive and thrive optimally in land 

reclamation after coal mining. One year reclamation area meant that the location has 

experienced a precondition phase field, so that the location of introduction already 

have land cover such as A.mangium, it serves as a shade and providers of ground 

biomass production for plant growth introduction. This study aimed to analyze the 

growth of plants introduced by the application of intensive silviculture of 6 types of 

local trees that D.zibethinus, H.brasiliensis, A.zapota, M.indica, P.Speciosa and 

A.champeden for the enrichment of land reclamation by the reclamation plant 

species of acacia (Acacia auriculiformis) the age of 1 year in the District Pengaron 

Banjar regency, South Kalimantan. 
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Materials and Methods 

Materials and Study Site 

 Research was conducted on post-mining land reclamation of coal that has 

been done and revegetation with acacia mangium by the age of 1 year. Materials 

used in the form of material seedling local trees covering 6 types of plants that 

D.zibethinus, H.brasiliensis, A.zapota, M.indica, P.Speciosa and A.champeden, The 

research location was in District Pengaron Banjar regency, South Kalimantan.  

 

Research design  

The study design used a completely randomized design using 6 treatments 

and 3 replications blocks. The treatment is based on the type of local trees covering 

6 species of plants, the number of replicons as much as 3 to as many as 18 blocks 

of observation units.  

 

Intensive silviculture 

intensive silviculture is a method of recovery and increased land productivity 

by combining three essential components of the plant, namely the manipulation of 

the biophysical environment, plant breeding and pest / disease in an integrated 

manner (Na'iem, 2007). Intensive silviculture activities include 1) the use of quality 

seeds of local sixth seed plant species; 2) use the planting hole with a size of 30 cm 

x 30 cm x 40 cm; 3) organic fertilizer 5kg each planting hole; 4) provision of 

supplementary NPK 16-16-16 of 50 g dissolved in water for watering the plants when 

planting; 5) mulching of litter acasia mangium (available land) ± 5 cm thick, to 

maintain soil moisture; 6) stitching is done one month after the planting of the plants 

showing symptoms of death or dead plants; 7) tillage systems first phase circle 

circumference 30-45 cm width (in the 5th), the second phase width of 45-60 cm 

(month 10), the third stage of 60-75 cm (15th month). tillage in the first stage should 

not be repeated in the second stage, but continued, so that there is no repetition 

tillage, it is intended to prevent evaporation of water around the plant and root 

damage is established. After processing the land then given a mulch of leaf acacia ± 

5 cm thick to maintain soil moisture and reduce weeds; 8) weeding done during 3 
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months around the plant, the results can be used as an additional weeding mulch 

around staple crops; 9) pest and disease control manually to trap and arrest.  

 

Measuring growth and plant health 

Plant growth was measured at the age of 1.5 years in the field. Growth 

measurements with high measurement approach and the diameter of the plant stem 

and the survival rates. Plant height is measured from the ground to the top of the 

plants and plant diameter measured 5 cm of the soil surface. Heritability value 

measurement using a formula according Soeseno (1985). 

Plant health measurements performed at the level of individual plants 

according to Alexander (1996), tree health assessment criteria with three important 

values, namely the location of damage, type of damage and the severity of the 

damage. Damage to the location identified by signs and symptoms of damage are 

given priority and are recorded based on the location of the order: root, root and 

stem bottom, stem bottom and the top of the stem, crown stem, branches, buds and 

shoots and leaves. Damage was recorded maximum of 3 types of damage for each 

tree, if the tree has more than 3 damages, the three main damage is noted, starting 

from the root. The type of damage identified based on the type of damage that 

appears on parts of the plant, which showed abnormalities that appear on parts of 

the plant. The severity of damage is a measure of the affected areas number above 

threshold value at a certain location and type of damage. The severity of the damage 

assessment showed the percentage of plants based on the weight or value against 

attack or damage arising in parts of the plant. 

 

Measurement of soil properties 

Measurement of physical and chemical properties of land bounded on the 

influence arising from the treatment of intensive silviculture, some physical and 

chemical properties with reference to the Hardjowigeno (2003) include bulk density, 

soil pH, total N, C-organic P total, Calcium and Saturation bases, Data analysis is 

performed in the laboratory of Soil Science. 
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Data analysis 

Height and diameter growth data is made in the form of tabulation and 

Calculation of plant health used an index of crop damage in accordance with the 

formula of Alexander (1996). Index damage area (Area index level) is calculated 

from the average damage to trees in the area. 

Tree Damage Index = (1 × type of damage 1 × severity of the damage location 1) 

+ (2 × type of damage 2 × severity of the damage location 2) + (3 × type of 

damage 3 × severity of the damage of location 3).  

Diversity test used analysis of variance according to Yitnosumarto (1993) with 

randomized complecated blok design with 6 treatments and 3 replications.  

 

Results and Discussion 

Plant growth  

Plants introduction of superior local species covering 6 types of plants tested 

for enrichment plants show adaptations reclamation plants that vary in each type. 

Percentage measurement results grow plants on six types of superior local trees are 

presented in Table 1.  

Table 1. Percent Plant Life Each type Superior Local Trees 

Types of Plants Percent Plant Life (%) 

Mangifera indica 
100 

Hevea brasiliensis 
86,67 

Parkia speciosa 
86,67 

Durio zibethinus 
80,00 

Arthocarpus champeden 73,33 

Acrass zapota 
73,33 

Note : means (83,33 %) 

Based on Table 1 shows that the average survival rate above 80% plant 

introduction, M.indica had the highest survival rates in the age of 1.5 years to reach 
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100%. Intensive silviculture treatments in the form of manipulation of the tread is 

able to provide high survival rates at superior local trees were introduced on 

reclaimed land with a kind of monoculture A.mangium. Type M.indica, H.brasiliensis 

and P.speciosa pick the high level of adaptation are characterized by a high percent 

of life on land reclamation. 

Observations 6th seed treatment plants locally introduced on reclaimed land 

A.mangium plants showed growth variation, both height and diameter growth of 

plants. Growth measurement results of each treatment are presented in Table 2. 

Table 1. Results of Measurement of Height and Diameter Each Treatment Plant 

 

Treatment Height (cm) Diameter  (cm) 

Arthocarpus champeden 
34,92 a 1,37 a 

Acrass zapota 
38,92 a 2,72 b  

Parkia speciosa 
42,60 a 2,31 b 

Durio zibethinus 
44,40 a 1,54 a 

Hevea brasiliensis 45,28 b 2,87 c  

Mangifera indica 
54,60 b 3,57 c 

Note : P (0,005) 

Height  Mean (43,45); Standard Deviation (4,57); Least Significant Different (10,26) 

Diameter Mean (2,40); Standard Deviation (0,24); Least Significant Different (0,48) 

  

Results of measurements of plant height and diameter of the plants in Table 

2 shows that differences in the application of intensive silviculture have a significant 

effect (P <0.005) for plant height and diameter. Type H.brasiliensis and M.indica 

provide the best growth and diameter compared to the other four types of superior 

local trees the enrichment plant reclamation A.mangium. Based on data from Tables 

1 and 2 show that the plant shade A.mangium able to deliver effective shade seed 

crop to reduce stress on the condition of land reclamation mainly keep the 

temperature and humidity reclamation area (Husni, 2007). 
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Plant Health 

Plant health measurement results (Table 3) shows that the differences in the 

type of superior local trees for reclamation enrichment plant showed a significant 

effect (P <0.005) for plant health index each treatment. Type M.indica and 

H.brasiliensis index shows the health of plants with healthy class with an index below 

1.74. Species of P.speciosa has a plant health index with minor damage grade (1.74 

to 5.22) and the types of plants D.zibethinus, A.zapota and A.champeden has a 

health index grade plant with moderate damage (from 5.22 to 8, 70).    

Table 3. Results Measurement Each Plant Health Treatment 

Treatment Plant Health Index 

Mangifera indica 
1,13 a 

Hevea brasiliensis 
1,38 a 

Parkia speciosa 
2,01 b 

Acrass zapota 
5,24 c 

Durio zibethinus 5,41 c 

Arthocarpus champeden 
5,43 c 

  Note  P (0,005); Mean (3,44); Standard Deviation (0,15); Least Significant Different (0,34); 

 Plant Health Index : <1,74 (health); 1,74-<5,22 (Minor damage); 5,22-<8,70 

(Moderate damage); 8,70-12,18 (Heavy damage) 

 

M.indica and H.brasiliensis have resistance to pests and diseases in the area 

of post-mining of coal is higher than other types of superior local plants. This is 

because the type of M.indica and H.brasiliensis magnitude more resistant to 

irradiation on reclaimed land in comparison with other types.  
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Soil Properties  

Physical and chemical properties of the soil under the mulch superior local 

plants increased soil chemical parameters compared to outside the area of superior 

local plants mulching (Table 4). 

Table 4. Changes in Soil Physical and Chemical Plant At Under Mulch and outside of 

treatment. 

No. Land Characteristic 
Location 

Outside mulch Under mulch 

1 Bulk Dencity 1,45 1,08 

2 Soil pH 4,17 (verry acid) 5,02 (verry acid) 

3 Total Nitogen (%) 0,070 (verry low) 0,084  (verry low) 

4 C-organic 0,78 (verry low) 1,40 (rendah) 

5 
Total phosphorus 

(me/100 gr) 
22,29 (moderate) 25,44 (hight) 

6 
Available potassium  

(me/100 gr) 
0,081 (verry low) 0,118 (low) 

7 K total (me/100 gr) 25,81 (moderate) 28,60 (moderate) 

8 Base saturation (%) 42,08 (moderate) 45,01 (moderate) 

 

 Intensive silviculture activities with the use of mulching the soil surface 

around plants by utilizing leaves and litter from the plants A.mangium as an early 

crop of heavy volume value of land smaller than the outside mulch. It also occurs in 

the chemical properties of the soil with a soil pH parameters, N total, P total organic 

C, Calcium and Saturation bases. Although some parameters do not change the 

class of parameter values, but mulching activity shows the value changes in the 

character of the land. Mulching will withstand blows rain water directly to the soil 

surface, but it is able to maintain the temperature and moisture under the mulch. 

Mulch of litter decomposes and can be a source of organic matter for superior local 

trees. 

 

Heritability Plants 

 Heritability plant is an approach to knowing that plant growth is strongly 

influenced by the environment or by genetics. The growth of a plant is affected by 
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two things: the nature of the genotype carried by plants and growing environmental 

influences (Soeseno, 1988; Nugroho 2001). plant growth is best to combine the 

properties of genotype and environment, plants that use genotyping good but the 

environment does not support the growth of the plant will not be optimal. Heritability 

can be used to estimate the genetic nature and the environment in influencing the 

growth, the result of calculation gives heritability crop of 0.263 which indicates that 

the value is approaching a value of 0, which means that the quality factor 

environmental improvement affects more daminan on plant growth test at age 1 , 5 

years than genetic factors of the mother. It argues that the intensive silvicultural 

treatments that include tillage, weeding, fertilizing and mulching provide a good 

environment space for plant growth. 

   

Conclution 

Seed plants being tested as a screening plant on land reclamation have a 

survival rate above 83% at the age of 1.5 years in the field. Local seed of the species 

kinds M.indica and H.brasiliensis able to adapt well in comparison with other types of 

seed on the land reclamation. Both types are giving a high rate of survival and 

demonstrate high performance and the best diameter, besides these two species are 

more resistant to pests and plant diseases. The use of intensive silviculture able to 

provide good growing space with heritability approaching a value of 0 (0.263). An 

improvement of physical and chemical properties of the soil due to intensive 

silvicultural treatments in areas of superior local tress. 
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