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ABSTRACT 
 

Antherura rubra Lour is one of the critical plant at Cibodas Botanical Garden. Study of 
cultivation through vegetative propagation of A. Rubra is infrequently. Therefore, the research of A. 
rubra on various media and inorganic fertilizers is required  in order to conserve  A.rubra at Cibodas 
Botanical Garden. This study was conducted at the Nursery - Cibodas Botanic Garden for 10 months. 
The experiment was conducted in randomized block design (RBD) with four replications. Treatments 
consisted of three combinations of natural compost media with three levels of inorganic fertilizer (0, 
1g/L, and 2g/L), three katalek compost combination with three levels of inorganic fertilizer and a 
control (top soil without inorganic fertilizers). Variable tested consists of plant height, number of 
leaves, and dry weight shoot and root as an indicator of growth A. rubra Lour. The results showed 
that the growth of seedlings A. rubra Lour on katalek compost  media's with one dose of levels 
inorganic fertilizer growth better than other treatments. 
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INTRODUCTION 

Cibodas Botanical Garden (KRC) is 

located at the foot of the Gede Pangrango 

Mountain with the altitude of 1300-1425 m 

above sea level. Cibodas Botanical Garden 

(KRC) was established on 11 April 1852 by a 

curator of Bogor Botanical Gardens, JE 

Tijsmann. The initial purpose of establishment 

KRC was as a place for acclimatization 

valuable plant species from foreign countries. 

KRC now serves as a center for ex-situ 

conservation, research, environmental 

education, and also tourism. KRC collection is 

dominated  by upland wet crops which were 

coming from Indonesia and other.  
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One function of the KRC is for ex-situ 

conservation, but actually  there is also a for 

vulnerable collections preservation. 

vulnerable collections is some plant species 

that only have two or less in a number whice 

are endangered. One of the collections that is 

classified as vunerable plant  in KRC is 

Antherura rubra Lour (A. rubra Lour) which 

comes from the Moluccas and planted on 

November 27, 1989. Research propagation  of 

A. rubra Lour in KRC is still rarely both in 

generative and vegetative mechanism. 

Vegetative propagation of A. rubra Lour can 

be carried out through cuttings, grafting and 

budding. Vegetative propagation can be 

carried out  anytime  beyond  the flowering 

period (Purnomosidhi et al., 2002).  
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The quality of seed depends on seed 

management, including selection media for 

seedlings (Sakai and Atok, 2007). Generally, 

seedling media consist of top soil containing 

macro and micro nutrients, furthermore, sand 

which has good aeration, organic materials 

such as coco peat, chaff or ferns. Continuity 

using top soil as seedling media will causing 

top soil degradation.   

The Cibodas Botanical Garden has been 

producing litter compost from plant  

collection that has function for growing crops 

media, as well as an organic fertilizer. There 

are two types of compost produced by KRC 

there are  natural compost and katalek 

compost. Natural compost is a compost-based 

litter without the addition of an activator, 

whereas katalek compost is a compost based- 

litter with the addition of  katalek activator.  

The media that originated from organic 

fertilizers such as compost are expected to be 

a proper growth media for seed collection at 

KRC. The proper organic media has a several 

characteristic such as good aeration, high 

ability of storing water, high cation exchange 

capacity, and strengthen the seedling roots 

(Sukmana et al., 2005). However, organic 

media also have the disadvantage, the 

nutrient content is relatively low when 

compared to top soil, so that in it utilization 

still need additional fertilizer as a source of 

nutrients for plants (Novizan, 2005). 

Micro and macro elements nutrients 

absorbed by plants from the soil and its 

function can't be replaced by other elements. 

So that, NPK fertilizer should be added as an 

additional nutrients for the seedlings. 

Therefore the  utilization of different media 

type and dose of fertilizer to seed A. rubra 

Lour in this research is expected to provide 

initial information as an attempt to conserve 

A. rubra Lour at KRC collection as well as 

providing information about the benefit of 

KRC compost. 

 

MATERIAL AND METHODS 

This study was carried out in the 

nursery unit of Cibodas Botanical Garden, 

from September 2009 to July 2010. Materials 

used are top soil (control), organic fertilizer, 

chaff, plant regulating substances (hormones 

/ZPT), cuttings A. Rubra Lour, Polybag 500 

grams and 5 kilograms, labels, and NPK 

fertilizer. This study was conducted using a 

randomized block design (RBD) with seven 

treatments and four replications. The 

treatment are: 

A : Top soil without fertilizer ( 3 Kg) 

B : 2 kg Natural compost without fertilizer  

C : 2 kg Natural compost + 1g/L NPK fertilizer 

D : 2 kg Natural compost + 2 g/L NPK fertilizer 

E : 2 kg Katalek compost without fertilizer  

F : 2 kg Katalek compost + 1 g/L NPK fertilizer 

G : 2 kg Katalek compost + 2 g/L NPK fertilizer 

 

The observational data was analysed by 

analysis of variance (ANOVA) or F test at 95% 

confident interval. Furthermore, the 

significant treatment then tested by Duncan 

Multiple Range Test (DNMRT) at 5% level of 

significance. The parameters observed in this 

study were plant height, number of leaves 

every 4 weeks until the plant age of 24 Weeks 

After Planting (WAP) and the measurement of 

root and shoot dry weight on  24 WAP. This 

study also measures C/N and the pH value of 

each media as data supplements. 

Antherura rubra Lour cutting was taken 

from parental tree of A. rubra Lour that was 

origin from vak IV E. 35 Cibodas Botanical 

Garden. Plantings of cutting were carried out 

by dipping the base of cutting on Rooter F and 

then planted it in the nursery like a container 

with medium sand. The container must be 

covered to prevent it from direct sunlight, 
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contamination from pest and disease and also 

for keeping the seed moist. This process was 

carried out for 4 months. After 4 months the 

plant was transferred to media treatment 

such as top soil, compost and katalek compost 

media. The fertilizers that were used in this 

study were N: P: K with ratio 25: 5: 20 

(Hyponex). Fertilizing was given at 1 month 

after planting and then it was performed  

every 2 weeks for 12 WAP, after 12 WAP, the 

fertilizer was given every 1 month until 24 

WAP.  

 

RESULT AND DISCUSSION 

The Height of seedlings  

There were no significant difference of 

plant  height until 20 WAP (Table 1). This can 

be occured because before 20 WAP the 

nutrient for seedling plant was fulfilled from 

the nutrients contained in the soil or planting 

media. 

The significant difference of plan height 

occur at the compost media katalek with two 

part fertilizer treatments were significantly 

different with the media top soil (control) at 

24 WAP. In addition, the katalek compost 

media with two part fertilizer treatment also 

shows no significant differences with the 

other. The highest plant was obtained by 

katalek compost media because the 

availability of nutrients inline with the plants 

need, especially nitrogen (N). Havlin et. al. 

(1999) in Tirta (2006) states that increasing 

doses of N will increasing the availability of N 

in the soil which stimulate the activity of 

photosynthesis and vegetative growth of the 

plants.  

There are no significant difference of A. 

rubra Lour seedling height between the 

treatment with natural compost media, the 

treatment using natural compost with addition 

of various dosages of fertilizer katalek compost 

and katalek compost with one dose of 

fertilizer. This was occur because the influence 

of the C/N in both of compost media.  

 

 

Figure 1. The difference of seedling growth of 
Antherura rubra Lour at 16 WAP 
  

Table 1. The Height of plant seedlings (cm) 

Code  Treatment Weeks After Planting 

0 4 8 12 16 20 24 

A Top soil (Control) 10.8 a 12.0 a 12.7 a 13.2 a 13.6 a 13.6 a 13.6 a 
B Natural Compost 11.1 a 11.7 a 12.6 a 13.8 a 14.2 a 15.5 a 15.3 ab 
C Natural Compost + 

1gr/L NPK fertilizer 
10.8 a 11.5 a 12.2 a 12.7 a 14.0 a 15.2 a 15.5 ab 

D Natural Compost + 
2gr/L NPK fertilizer 

9.6 a 10.8 a 11.9 a 13.1 a 15.3 a 16.4 a 16.4 ab 

E Katalek Compost 10.8 a 12.0 a 13.2 a 13.7 a 15.8 a 16.7 a 17.2 ab 
F Katalek Compost + 

1gr/L NPK fertilizer 
11.1 a 12.6 a 13.3 a 13.6 a 15.9 a 17.4 a 17.9 ab 

G Katalek Compost + 
2gr/L NPK fertilizer 

10.0 a 11.0 a 13.0 a 13.5 a 16.1 a 19.0 a 20.3 b 

Remarks  : the number followed by the same letter shows there is no significant difference, according to 
Duncan test at the 5 % level significantly 
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Table 2. Measurement of Top Soil,  natural 
compost and katalek compost  

No Criteria Top 
soil 

Natural 
Compost 

Katalek 
Compost 

1. C- organic (%) 3,05 8,92 11,91 
2. C/N ratio 13 20 17 
3. pH 5,1 7,1 6,4 
4. N total %) 0,23 0,4 0,83 
5. P2O5 (%) 0,08 0,19 0,12 
6. K2O (%) 0,04 0,06 0,21 

Remarks :  
Laboratorium Test Result : Instalation of Chemistry 
Laboratorium, Land Research Centre (2010). 

 
From Table 2 we can  seen that the 

katalek compost media has a C/N lower (17) 

than natural compost media (20), but C/N at 

both of media were classified high. According 

to Rasyidin (2004), the ability of organic 

matter releasing the nutrients depends on the 

value of C and N ratio. The lower the value of 

the ratio between C and N, the ability of 

material organic for releasing the nutrient 

were higher. So that, the media treated with 

various dosages of natural compost and 

katalek compost media with one dose 

fertilizer plants shows no significant 

difference in height of plant because the  

nutrient availability is inadequate due to the 

slow releasing of nutrients. 

 

Number of leaves Antheruran rubra Lour 

Generally various of media treatments 

and dosages of fertilizer increasing the 

number of leaves if compared than control 

(Figure 2). Is was occur because of defoliation 

due to non-fulfillment of the nutrient needs of 

plants in the control medium.  

The analysis of the soil macro 

substance availability (Table 2) showed that 

the NPK compound on media control is 

0.23% N, 0.08% P, and 0.04% K. Based on 

criteria for soil physical and chemical 

assessment the NPK content in the control 

media clasified as moderate for N, very low 

for P and moderate for K  (Eviati, et. al., 

2009). So that the seedling plant of A. rubra 

Lour in control media  experienced nutrient 

deficiency, which has an impact on metabolic 

processes and vegetative growth disorders. 

This is appropriate with the opinion of Lakitan 

(1993) which states that the symptoms of 

nutrient deficiency can be seen at the growth 

of roots, stems, or leaves that are stunted 

(dwarf) and chlorosis or necrosis in various 

plant organs.  

Analysis of variance for the number of 

leaves of A.rubra Lour seedling due to the 

influence of various media and fertilizer are 

differently significant at 0 and 24 WAP (Table 

4).  The number of leaves seedling at 0 WAP is 

different, because it is difficult to find the 

same number of the leaves from seedling 

stock. The number of seedling leaves on 

natural compost and katalek compost media’s 

treatment at 24 WAP are significantly 

different comparing with the control. A. rubra 

Lour that were planted in katalek compost 

media with a single dose of fertilizer at 24 

WAP have high number of leaves (16 pieces of 

leaf) than the other. That number is 

significantly different with the control but no 

significance different with other treatments. 

This occurs because the amount of nutrient at 

this media (katalek compost with one dose of 

fertilizer) was optimum, thus supporting the 

growth of leaves. This is consistent with the 

statement Sutanto (2002) which states that 

 
Figure 2. The number of leaves seedlings of 

Antherura rubra Lour for 0 to 24 WAP 
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the addition of fertilizer, such as N can 

stimulate root growth and improve the ability 

of roots to absorb nutrients, N elements are 

also needed for the growth of vegetative 

plant , including the growth of leaves. 

In addition, K elements also affects the 

growth of leaves. Since potassium  is one of 

nutrient that plays an active role in the 

physiology of plants by increasing the growth 

of meristem tissue. The result of a compost 

analysis in the laboratory, K content on 

katalek media (0.21% K) was higher than 

natural compost (0.06% K)(Table 3). This 

result shows that growth of leaves on Katalek 

compost media in correlation with Kalium 

content. 

Table 3 also indicates that the number 

of A. rubra Lour Leaves on katalek compost 

added by one dose of fertilizer is more than 

the A. rubra Lour planted on katalek compost 

media added by two doses of  fertilizer. This 

might occur due to the amount of  fertilizer 

that has exceeded the needs of the plant. 

According Hardiana et al. (2008), the higher of 

N nutrient  as a result of the higher doses of 

NPK fertilizer can affect negatively the plant 

roots. It is also disclosed by Koesriningroem 

and Setyati (1979) in Rosman et al. (2004), 

which states that the high concentration of 

nitrogen will inhibit root growth. Inhibition of 

root growth will have implications on reducing 

absorption ability of other nutrients needed 

by plants and ultimately will affect the growth 

of plants. 

Table 4 shows that there is significant 

difference the dry weight of A. rubra Lour root 

that were planting on katalek compost with 

the addition of one dose of fertilizer if it 

compared with natural compost media with 

one dose of fertilizer, but there is no 

significantly different from others. Shoot dry 

weight of A. rubra Lour plants that were 

planted in katalek compost media with one 

dose of fertilizer has a weight value that was 

significantly different from control and natural 

compost media treatment. 

One of the main factors that affects the 

plant weight are nutrients. High amount of 

nutrients that can be absorbed by plants in 

optimal conditions would be a positive impact 

on  formation of plant weight (fresh). Nitrogen 

element is one of nutrients that affect the 

Table 3. The Number of leaves seedlings of  A. 
rubra Lour (pieces) at 0 and 24 WAP 

Code  Treatment 
WAP 

0 24 

A Top soil (Control) 4.7 a 4.0 a 
B Natural Compost 5.7 a 12.3 b 

C 
Natural Compost + 
1gr/L NPK fertilizer 

8.0 b 9.7 ab 

D 
Natural Compost + 
2gr/L NPK fertilizer 

8.7 b 13.7 b 

E Katalek Compost 5.7 a 15.7 b 

F 
Katalek Compost + 
1gr/L NPK fertilizer 

6.0 a 16.0 b 

G 
Katalek Compost + 
2gr/L NPK fertilizer 

5.7 a 13.7 b 

Diversity Coeficient 17.38 % 37% 
F 0.05 2.66 2.66 
F calculate 6.85* 3.36* 

Remarks :  The number followed by the same letter 
shows there is no significant difference 
according to duncan test at 5% level 
significant 

 

Table 4. Antherura rubra Lour shoot and root 
dry weight (gr) 

Code Treatment Root 
Weight  

Shoot 
Weight  

A Top soil (Control) 0.7 ab 0.73 a 
B Natural Compost 0.7 ab 0.72 ab 
C Natural Compost + 

1gr/L NPK fertilizer 
0.6 a 0.63 abc 

D Natural Compost + 
2gr/L NPK fertilizer 

0.9 ab 0.85 abc 

E Katalek Compost 0.8 ab 0.75 abc 
F Katalek Compost + 

1gr/L NPK fertilizer 
1.1 b 1.14 c 

G Katalek Compost + 
2gr/L NPK fertilizer 

1.0 ab 0.95 bc 

Remarks :  The number followed by the same letter 
shows there is no significant difference 
according to duncan test at 5% level 
significant 
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amount of the dry weight plant. According 

Fajarditta et al. (2012) The nitrogen uptake 

levels could affect the nitrogen level and dry 

matter production, so that the higher nitrogen 

uptake the higher the production of dry 

material. Phosphorus (P) elements are also an 

important element that affected dry weight 

plant. Phosphorus element deficiency can 

inhibit in various physiological functions in 

plant (Rinsema, 1983). According to 

Hardjowigeno (2003), P element plays a major 

role in stimulating the growth of lateral roots 

and fibrous roots. Abidin (1987), states that the 

root has a function at the transportation of 

water and mineral salts and O2 from the soil 

and then  distributed it to other plant parts 

(stems and leaves above it). In accordance with 

the opinion of foth (1995), that P deficiency 

will inhibit the root growth so that it can be 

reduced absorption of nutrients, which 

contribute negatively to the dry weight plant. 

The statistic analysis of plant dry weight 

were shown that therse is no significantly 

different among treatment. This indicates that 

the amount of  nutrients in each planting 

medium is also no significantly different. 

Phosphorus elements play a major  role in the 

growth and generative development of plants 

(Leiwakabessy et al., 2003). So that the P 

element will also affect the dry weight plant.  

The result of test laboratory showed that the 

natural compost and katalek compost have a 

low P content, which is respectively  0.19% on 

natural compost and 0.12%  on compost 

katalek. This is the main reason that the dry 

weight plant among the treatment were not 

significantly different.  

A dry weight plant which was planted 

on katalek compost media treatment with one 

dose of fertilizer showed greater results when 

compared with the others. This result shows 

that  the nutrient needed by plants for growth 

had been fulfilled. The addition of NPK 

fertilizers tends to reduce the growth of 

seedlings A. rubra Lour, it is also in line with 

the results of research conducted by 

Kurniawati and  Miranti (2013) that the 

addition of inorganic fertilizer on katalek 

compost  media tend to lowering the seedling 

growth of Shorea javanica until 24 WAP. It is 

also accordance with the Law of the Minimum 

Liebig law (Salisbury, 1999) which states that 

the growth of a plant depends on the 

minimum amount of several factors. The 

amount of nutrient below optimal condition 

will cause increasing growth of plant until it 

doses reach the optimal condition, and if the 

nutrient exceed the optimum amount, the 

plant growth will be constant or decline. 

 
CONCLUSION 

Natural composts and katalek compost 

media can improve the growth of seedlings 

Antherura rubra Lour compared than top soil 

(control). The seedling growth on compost  

katalek media with one portion dosage of 

fertilizer are better than other treatments.  
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