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Agar wood (Aquilaria malaccensis L.) requires appropriate environmental conditions to support its 
growth. As a woody plant, agar wood requires a wider planting hole size which is able to provide the root 
development.  The organic material such kind of manure has important role, particular to improve 
physical, chemical and biological of soil. The aims of the study is to obtain an interaction between 
planting hole size and manure on vegetative phase of agarwood. This research has been conducted on 
April to July 2016 at field as the Academical Business Unit Agro Techno Park, Brawijaya University, 
Jatikerto, Kromengan-Malang. The data was analyzed with F test at 5% level and there is a significant 
followed by Least Significant Different (LSD) at 5% level. This research used experimental of factorial 
with randomized block design which had hole size as  a first factor and a goat manure as second factor. 
The result of this research presents that there was interaction between planting hole size and manure on 
the parameter number of leaves which was investigated 14 week after planting, number of branchs, and 
number of fallen-leaves on 5 to 14 weeks after planting. The significant effects of the planting hole size 
and manure reflected on  the variable height of plants. Meanwhile, there are not interaction on others 
parameters observed 
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INTRODUCTION 

Agarwood (Aquilaria malaccensis L.) is an 
annual plant producing resin which used as raw 
material in making deodorant, cosmetic and 
medicine. Resins produced by agarwood plants 
have very high economic value, making this plant 
one of Indonesia's non-timber forest products 
export commodities. Resins formed by fungal 
infections can be harvested after 1 year since the 
induction of the fungus. But if you want to get 
good quality and quantity, the harvesting process 
can be done 2-3 years after the induction process 
of mushrooms. According to Budi, Santoso, and 
Wahyudi (2010) the criteria of agarwood plants 
that can be induced by fungus are agarwood 

plants that have been above 8 years old, has a 
stem diameter of more than 15 cm and has been 
flowering. Seeds of agarwood plants need the 
size of the holes suitable for plant growth. Fitriana 
(2013) states that the production of planting holes 
size is determined by the texture and depth of the 
soil. 

Annual plants have a period of stagnation that 
generally occurs in early vegetative. So that there 
is an action to prevent the stagnation with the 
treatment of planting hole size that suitable for the 
growth of agarwood plant seeds to be able and 
adjust to the environment so that plant growth is 
expected to be undisturbed. Wartono (2014) 
explains that larger planting holes can accelerate 
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roots in developing both in number and size. In 
addition, plants with larger planting holes can also 
accelerate crop adaptation to new environments. 

Different types of fertilizers contain different 
nutrients in their doses and compositions. One 
type of organic fertilizer comes from cattle dung or 
so-called manure that contains several sources of 
macro nutrients such as nitrogen, phosphorus, 
potassium, and micronutrients such as boron, 
zinc, iron and others. According to Hartatik, 
Husnain, and Widowati (2015) stated that 
fertilization in general aims to maintain and 
improve soil fertility by giving substances to the 
soil can directly or indirectly contribute food for the 
plant. 

Organic and inorganic fertilizer plant is 
absolutely necessary at a different dose for each 
age of the plant. Dosing fertilizer can enhance the 
growth of plants. According Thusteven (2014) 
says about the aspect of fertilizer demand on 
each plant physically to increase the growth of 
each growing parameter (plant height and stem 
diameter). 

 
MATERIALS AND METHODS 
      This research was conducted in April until July 
2016. The research was conducted in academic 
business unit of Agro Techno Park University 
Brawijaya that located in Garden of Jatikerto, 
Kromengan District, Malang Regency, East Java. 
The experiment used factorial which was 
arranged by randomized group design with 
planting hole size as the first factor that consist of 
three levels: L1 = Hole Size (30 x 30 x 30) cm

3
; L2 

= Hole Size (50 x 50 x 50) cm
3
; and L3 = Hole 

Size (70 x 70 x 70) cm
3
. manure as a second 

factor consisting of 3 levels, namely: P1 = 5 kg 
poultry manure; P2 = Manure 7.5 kg; P3 = Manure 
10 kg. 
Observations were performed at ages 2 to 14 
weeks after planting. The variables are: (a) Plant 
height, (b) Diameter of stem, (c), (Number of 
leaves, d) Leaf area, (e) Number of new 
branches, (f) Number of deciduous leaves, (g) 
Add flush to leaf adult, and (h) Percentage of 
dead plants. Data were analyzed by variance 
analysis (ANOVA). Further analysis of the least 
significant difference (LSD) at the level of 5%. 
 
RESULTS  

Size of planting holes and manure applied can 
simultaneously provide space for rooting of 
seedling agarwood plants to grow and great 
distributed without any interference. The purpose 
of apply planting hole sizes with goats manure is 

support the root distribution of newly planted of 
agarwood seedlings, In order to be able to adapt 
quickly. So that stagnation does not accur after 
being transplanting. In addition, the treatment 
combination of factors plant hole size and goats 
manure also can provide a favorable condition 
both the agarwood plants for their supply of 
nutrients that are manure as well as for organisms 
present in the soil.  

The result of variance analysis shows there is 
no interaction between planting hole size and 
goats manure on plant growth agarwood. 
However, there is a real effect of each treatment. 
Average value of plant height that occurs the real 
effect of each treatment can be seen in Table 1. 
The results showed that planting hole size wider 
more then common size provide enhance the 
greater percentage of plant life. This is because 
agarwood plants need the appropriate roots 
growing space. Based on Wartono's (2014) study 
that wider planting holes can accelerate and 
maximize the nutrient absorption process from the 
soil. So with that, can have an impact on the 
addition of plant height. 

Based on the analysis of the variance that has 
been available in Table 2 shows that all 
combinations of treatments given, there is no 
interaction with stem diameter variables. It can be 
seen that the size of the hole and manure yields a 
relatively average stem diameter value on each 
observation. it can be said that the treatment 
given is less effective. other than that because 
agarwood plants also have a slow vegetative 
growth.  

Based on observations that have been done 
on the parameter of the number of new branches, 
in the interaction between the size of the hole and 
manure. This can be seen in Table 5. The 
interaction occurs in plants from 4 to 8 weeks of 
age. Size planting holes and manure can provide 
the conditions that plants need to grow properly. 
According to Surata (2009) said that the size of 
planting holes (30 x 30 x 30) cm

3
 and manure can 

support plant growth at the age level of up to two 
years. The addition of 10 kg of manure on the 
hole size (70 x 70 x 70) cm

3
 showed higher yields 

as well as on the size of the holes (30 x 30 x 30) 
cm

3
 (50 x 50 x 50) cm

3
. branches in the manure of 

10 kg with 3 different sizes of the planting hole. 
Size of planting hole and manure do not show 

any significant effect on variable of flush change 
to mature leaves. however, there is a tendency 
that shows faster changes in the absence of 
significant differences in flush of leaves to mature.  
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Table 1 Average Plant Height Due Effect of Planting Hole Size and Manure 

Treatment Plant Height (cm) Week After Planting (WAP) 

Hole Size 2 5 8 11 14 

L1: (30 x 30 x 30) cm
3
 107.24 107.60 111.27 a 113.64 a 114.73 a 

L2: (50 x 50 x 50) cm
3
 110.77 110.55 114.93 b 117.44 b 118.77 b 

L3: (70 x 70 x 70) cm
3
 109.13 111.62 116.70 c 120.44 c 122.20 c 

LSD 5% ns ns 1.33 1.61 1.59 

CV 4.23 3.02 3.49 4.13 4.02 

Manure 2 5 8 11 14 

P1: 5 kg 109.29 109.16 112.09 a 114.47 a 115.80 a 

P2: 7.5 kg 108.04 109.04 113.40 a 116.07 a 117.20 a 

P3: 10 kg 109.82 111.58 117.40 b 121.00 b 122.71 b 

LSD 5% ns ns 1.33 1.61 1.59 

CV 4.23 3.02 3.49 4.13 4.02 
Description: within a column for each site, means followed by the same letters are not significantly different according to LSD (0.05).  
ns: not significantly different according to LSD (0.05). WAP: week after planting 

 
Table 2 Average Diameter Stem Due Effect of Planting Hole Size and Manure 

Treatment Diameter of Stem (cm) 
Week After Planting (WAP) 

Hole Size 2 5 8 11 14 

L1: (30 x 30 x 30) cm
3
 0.70 0.91 0.96 1.01 1.10 

L2: (50 x 50 x 50) cm
3
 0.81 0.99 1.01 1.09 1.17 

L3: (70 x 70 x 70) cm
3
 0.82 0.98 1.04 1.10 1.19 

LSD 5% ns ns ns ns ns 

CV 14.98 8.62 9.12 7.74 6.09 

Manure 2 5 8 11 14 

P1: 5 kg 0.80 0.94 0.99 1.04 1.15 

P2: 7.5 kg 0.72 0.95 0.98 1.03 1.10 

P3: 10 kg 0.79 0.98 1.02 1.12 1.19 

LSD 5% ns ns ns ns ns 

CV 14.98 8.61 9.12 7.92 8.18 

Description: ns: not significantly different according to LSD (0.05). WAP: week after planting. 

   
Table 3 Average Number of Leaves Due Interaction Plant Hole Size and Manure 

Time (WAP) Hole Size Number of Leaves (sheet) 

Dose of Manure at Planting Hole (kg) 

5 7.5 10 

14 L1: (30 x 30 x 30) cm
3
 27.53 a 31.47 b 31.60 b 

L2: (50 x 50 x 50) cm
3
 33.00 b 33.13 b 33.20 b 

L3: (70 x 70 x 70) cm
3
 38.33 c 40.40 cd 43.20 d 

LSD 5% 3.12 

CV 9.01 
Description: within a column for each site, means followed by the same letters are not significantly different according to LSD 

(0.05).  ns: not significantly different according to LSD (0.05). WAP: week after planting. 
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Table 4 Average Leaves Area Due Effect of Planting Hole Size and Manure 

Treatment Leaves Area  (cm
2
)Week After Planting (WAP) 

Hole Size 2 5 8 11 14 

L1: (30 x 30 x 30) cm
3
 154.43 183.14 237.82 362.06 357.75 

L2: (50 x 50 x 50) cm
3
 157.23 196.32 250.03 365.06 358.16 

L3: (70 x 70 x 70) cm
3
 169.51 201.62 250.15 378.72 396.35 

LSD 5% ns ns ns ns ns 

CV 27.54 12.23 33.66 33.04 22.74 

Manure 2 5 8 11 14 

P1: 5 kg 147.92 183.58 221.44 327.08 339.36 

P2: 7.5 kg 165.73 192.28 238.23 335.20 376.26 

P3: 10 kg 167.51 205.21 278.32 443.56 396.64 

LSD 5% ns ns ns ns ns 

CV 27.54 12.23 33.66 33.04 22.74 

Description: ns: not significantly different according to LSD (0.05). WAP: week after planting. 
 
Table 5 .Average Number of New Branch Due Interaction Plant Hole Size and Manure  

Time 
(WAP) 

Hole Size 

Number of New Branch 

Dose of Manure at Planting Hole (kg) 

5 7.5 10 

4 

L1: (30 x 30 x 30) cm
3
 5.80 a 6.13 a 6.27 a 

L2: (50 x 50 x 50) cm
3
 6.80 b 6.90 bc 7.00 bc 

L3: (70 x 70 x 70) cm
3
 7.10 bc 7.20 bc 7.33 c 

LSD 5% 0.50 

CV 7.40 

8 

L1: (30 x 30 x 30) cm
3
 8.93 a 9.53 a 9.67 a 

L2: (50 x 50 x 50) cm
3
 10.07 b 10.13 b 10.27 b 

L3: (70 x 70 x 70) cm
3
 10.47 bc 11.13 c 11.73 c 

LSD 5% 0.82 

CV 8.04 
Description: within a column for each site, means followed by the same letters are not significantly different according 
to LSD (0.05).  ns: not significantly different according to LSD (0.05). WAP: week after planting. 

Table 6. Average The Flush Change to Mature Leaves 

Treatment Flush Change to Mature Leaves (day)Week After Planting (WAP) 

Hole Size 2 5 8 11 14 

L1: (30 x 30 x 30) cm
3
 21.16 21.87 21.02 22.40 24.06 

L2: (50 x 50 x 50) cm
3
 20.89 21.46 22.80 20.00 26.06 

L3: (70 x 70 x 70) cm
3
 22.07 21.91 22.73 23.37 22.95 

LSD 5% ns ns ns ns ns 

CV 12.57 11.99 10.19 12.19 12.8 

Manure 2 5 8 11 14 

P1: 5 kg 21.11 21.67 22.00 22.44 24.97 

P2: 7.5 kg 21.13 21.71 22.17 22.46 25.17 

P3: 10 kg 21.86 21.86 22.37 20.86 22.93 

LSD 5% ns ns Ns ns ns 

CV 12.57 11.99 10.19 12.19 12.80 

Description: ns: not significantly different according to LSD (0.05). WAP: week after planting.  
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Table 7 Average Number of Fall Leaves Due Interaction Planting Hole Size and Manure 

Time 
(WAP) 

Hole Size 

Number of Fall Leaves 

Dose of Manure at Plant Hole (kg) 

5 7.5 10 

4 

L1: (30 x 30 x 30) cm
3
 9.53 b 6.40 a 10.93 c 

L2: (50 x 50 x 50) cm
3
 13.60 d 9.80 bc 9.60 b 

L3: (70 x 70 x 70) cm
3
 10.47 c 10.00 bc 14.53 e 

LSD 5% 0.75 

CV 7.17 

8 

L1: (30 x 30 x 30) cm
3
 6.40 bc 5.47 ab 7.07 c 

L2: (50 x 50 x 50) cm
3
 6.27 bc 6.60 bc 10.13 c 

L3: (70 x 70 x 70) cm
3
 4.53 a 5.73 b 9.80 c 

LSD 5% 0.97 

CV 14.11 
Description: within a column for each site, means followed by the same letters are not significantly different according 

to LSD (0.05).  ns: not significantly different according to LSD (0.05). WAP: week after planting 

 
Table 8. Average the Persentage Dying of Crop 

Treatment Persentage Dying of Crop (%) 

Hole Size 5 WAP 

L1: (30 x 30 x 30) cm
3
 0.99 

L2: (50 x 50 x 50) cm
3
 0.99 

L3: (70 x 70 x 70) cm
3
 1.27 

LSD 5% Ns 

CV 28.58 

Manure 5 WAP 

P1: 5 kg 1.27 

P2: 7.5 kg 0.98 

P3: 10 kg 0.98 

LSD 5% Ns 

CV 28.58 

Description: ns: not significantly different according to LSD (0.05). WAP: week after planting. 
 

This is shown in Table 6. Based on the 
analysis of variance, there is interaction between 
hole size and manure to variable of deciduous 
number of leaves. This is shown in Table 7. The 
interaction on the parameter of number of 
deciduous leaves occurs due to the physiological 
properties of annual crops that abort leaves at a 
disadvantageous condition. In addition, the slow 
response of the given treatment is evident from 
the increased number of deciduous leaves. 
According to Riyanto, Toekidjo, and Purwanti 
(2013) said that in annual crops, the number of 
leaves does not always up with increasing height 
and life of the plant. 

Based on the observation of age 5 MST on  
Variables percentage of dead plants, the yield of 4 
dead plants from a total of 270 plant populations 

in one plot combination of treatment. This can be 
seen from table 8 Based on the observation of 
age 5 MST on variables percentage of dead 
plants, the yield of 4 dead plants from a total of 
270 plant populations in one plot combination of 
treatment. This can be seen from table 8. 
 
DISCUSSION 

10 kg of manure can affect the growth of 
plants at the age of 8 weeks after planting and 
continuesly increased plant height at each 
subsequent observation compared with the 
manure 5 kg and 7.5 kg. This is in line with the 
results of Dinariani research, Heddy Dan Guritno 
(2014) which states that the increased dose of 
goats manure provided, will increase the growth of 
plant height. 
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The result of variance analysis on leaf number 
variables was interaction at 14 MST Table 3 on 
the size of hole and manure. This is in accordance 
with the proposed by Dinariani. et al., (2014) 
which states that goat manure can increase the 
number of leaves of the plant and the greater the 
dose of manure to be applied will be proportional 
as well with an increase in the number of leaves. 
In addition, Afif (2014) also mentioned that the 
addition of manure into the planting medium will 
add nutrients to plants used in the process of 
photosynthesis. 

In table 4 of total leaf area observed shows 
that the treatment of the holes size and goats 
manure showed not significant different. That is 
cause. there are no significant differences as a 
result of the treatment given. It is caused by the 
availability of nutrients that can be absorbed by 
plants in the manure. According to Tarigan, 
Sitepu, and Lahay (2014) said that the increase in 
total leaf area is influenced by the availability of 
nutrients Nitrogen, Phosphorus and Potassium. 

The fall leaves that occur in each plant 
indicate that the plant has not been able to adapt 
to the growing environment. In addition, nutrient 
deficiency can also because of plants deciduous 
leaves, especially element K. Climate factor can 
also cause leaves to fall, this dikarenanakan 
higher temperature and along with the lack of 
water, the transpirsi rate that occurs in plants is 
also high. So the adaptation of plants with it is to 
abort the leaves so that the plant is not short of 
water to support his life. This is in line with Dewi 
(2005) assertion that teak trees during the dry 
season abort the leaves in order to reduce 
evaporation (transpiration) so that in dry dry 
season the tree does not experience water 
shortages to support its life. This phenomenon is 
a physiological adaptation of the plant. In table 8 
the percentage of dead plants that observed at 
age 5 MST, there was no interaction between 
planting hole size and goats manure. It can be 
concluded that giving the combination of 
treatment does not give effect to the percentage 
of dead plants. 

Goat manure at a dose of 10 kg planting hole-
1 showed the average higher compared to the 
other manure application. The availability of 
macro nutrients, especially N (Nitrogen) will assist 
in the growth and development of vegetative 
organs of plants. Similarly, Kuswanto (2010) 
reported that nitrogen fertilizer has an effect on 
plant growth, cause the application of fertilizer 
with nitrogen content with different amounts in 
each plant will be different, because nitrogen 

nutrients play a main role in the formation of leaf 
which is the organ where photosynthesis takes 
place. 

Size of planting hole applied in conjunction 
with goat manure can provide space for rooting 
agarwood seedlings to develop and distributed 
well without any disturbance. The purpose of 
applying the planting hole with manure is to 
support the root distribution of agarwood 
seedlings that have recently moved planting to be 
able to adapt quickly so that no inhibition of 
seedling growth after transplanting occurs. In 
addition, the incorporation of hole planting and 
goat manure factors can also provide a favorable 
condition for both agarwood plants due to nutrient 
supply contained from the provision of goat 
manure as well as for existing organisms in the 
soil. (Hariyono, 2018). 

CONCLUSION 
Based on the research, it was concluded that Size 
of planting hole (70 x 70 x 70) cm

3 
requires goats 

manure at a dose of 10 kg to increase the initial 
vegetative growth of agarwood plants. 
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