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Introduction
Akashmoni {Acacia auriculiformis), a native 

to Australia and Papua New Guinea, belongs to 
the family Leguminosae. It grows abundantly in 
Cape York Peninsula, Queens land and Darwin in 
Australia. The species has also been introduced in 
different parts of the tropical country like Java 
(Indonesia), Sabah (Malaysia) and West Bengal 
(India) long ago (Das 1986). The tree is familiar for 
its curly brandies and crooked trunk. It usually 
attains a height of 6 m to 30 m in tropical regions. 
The diameter of the trunk reaches up to 60 cm in 
most cases (Das 1986).
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In Indonesia, where the annual rainfall is 
over 2000 mm, the profitable extraction period of 
this species is 10 to 12 years and the annual biomass 
production is about 15 to 20 m3/ha per year. With 
a rainfall of 1500 mm or less, the biomass 
production decreases (5 to 10 m3/ha per year). 
However, rotation cycle remains almost the same 
(10 to 15 years) (Das 1986) indicating that the 
growth rate of the species is site dependent.

Acacia spp. an exotic and promising fast 
growing tree species was introduced in Bangladesh 
about 40 to 45 years ago as a shade tree in the tea 
gardens. Presently over eight species of Acacia spp.
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Log (Vob) = -9.125 + 1.918*log(D) + 0.67988*log(Ht) 
(Latif et al. 1995)

g = {(D2p)/4}/10000 (Ahmad et al. 2004)
[1]
[2]

However, there is no sufficient works on 
growth performance, economic analysis and 
biomass production of the species in strip and 
block plantations in Bangladesh. The purpose of 
the study was to find out the growth performance 
like mean DBH, mean total height, volume over 
bark, basal area, MAI etc. and economic analysis 
of akashmoni trees.

Materials and Methods
Existing strip and block plantations of 

akashmoni in the forests of Barisal, Bogra, Jessore, 
Patuakhali, Tangail, Chittagong, Comilla, Cox's 
Bazar, Dhaka and Dinajpur were chosen for the 
study. These were 6 to 10 years old monoculture 
plantations. The plantations contained 2 to 10 
rows on both sides of the road with 1.8m x 1.8m 
tree spacing. The existing tree population were 78% 
and 81% in strip and block plantations 
respectively. For the study the plantations were 
divided into 5 age groups making sure that each 
age group contained three temporary sample plots 
(TSP). The sample plots were selected randomly 
and the size of each sample plot was 0.01 hectare. 
Field data like diameter at breast height (dbh) and 
total height (Ht) of each tree were collected for 
calculation of growth statistics i. e. volume, basal 
area, MAI, etc.

Compilation and Computation of data
The average of diameter at breast height 

(DBH) and total height (Ht) of the trees were 
computed for each plot. These values were used to 
estimate the volume over bark (Vob) and basal area 
(g) with the help of the following equations 1 and 2 
used by Latif et al., 1995 and Ahmad et al., 2004.

where:
Vcb = Volume over bark, m3
D = Diameter at breast height, cm

are found in different parts of the country (Das 
1986). The older and matured akashmoni 
plantations of the Forest Department, NGOs and 
private entrepreneurs are now available in large 
scale in different locations. Kibria et al. (2002) 
conducted a survey on 5 to 17 years old plantations 
to determine the economic rotation of akashmoni 
growing in different regions of Bangladesh. They 
reported that the mean diameter and height were 
attained 13.49 to 28.37 cm and 10.09 to 15.56 m 
respectively. Their conclusion was based on the 
highest economic criterions like Net Present Value 
(Tk.1157769 per ha. in the age of 15 years); Internal 
Rate of Return (65%) and Land Expectation Value 
(Tk. 416471 per ha) in the age of 13 years; and 
Benefit-Cost ratio (6.51) and Efficiency Index 
(Tk. 5.51) at the age of 17 years.

In West Bengal (India), average height and 
diameter of akashmoni as read from curves for 
selected from 6-23 age (years) were 6.85 m to 11.0 
m and 6.38 cm to 19.44 cm, respectively (Benarjee 
1973).

One and two way over bark and under 
bark volumes tables of akashmoni trees were 
prepared by Latif et al. (1995) for ready uses. The 
growth rates of akashmoni planted on 
embankment and roadsides in the coastal areas of 
Bangladesh were published Latif et al. (2001). At 
the age 13.6 year, the growth performance like 
GBH, Height, Volume and MAI were 88.3 cm, 13.8 
m, 0.3581 m3/tree and 0.0284 m3/yr/tree, 
respectively. It was also reported that the total over 
bark volume yield per hectare was 1.3 to 337.3 m3, 
total under bark volume yield per hectare up to the 
top end diameter of 5 cm was 0.3 to 312.8 m3, and 
total under bark volume yield per hectare up to the 
top end diameter of 10 cm was 0.0 to 235.9 m3, 
respectively (Latif et al. 2001). The above data were 
collected from a mixed plantation of akashmoni 
combined -with other species of ages 1 to 25 years. 
The rotation age for different site indices was 10 
year. The MAI of the akashmoni for the same 
rotation age and site indices was 1.5 to 12.32 m3/ 
ha/yr (Latif 1992).
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Table 1. Growth information of akashmoni in strip plantation.

6 2500 44.37 247.33 41.22

7 2400 63.48 393.71 56.24

8 2300 83.01 521.20 65.15

9 2200 109.28 740.51 82.28

10 2200 143.56 1021.71 102.17
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Results and Discussion
Data in respect of dbh and height in 6-10 

years (5 age groups) old strip and block plantations

Age 
(Year)

DBH 
(cm)

14.41
±1.34

12.41
±0.81

12.85
±0.72

14.50
±0.82

15.78
±0.87

0.0177
±0.0014

0.0265
±0.0018

0.0361
±0.0032

0.0497
±0.0049

0.0653
±0.0076

0.099
±0.009

0.164
±0.013

0.227
±0.022

0.337
±0.038

0.464
±0.062

Ht = Total height, m 
g = basal area per tree, m: 
p = 3.1416

Tree/ha 
(No.)

17.94
±1.13

20.81
±1.32

24.28
±1.49

27.28
±1.67

Total 
height(m)

10.31
±0.77

Basal area 
(m2/tree.)

Basal area 
(m2/ha.)

Yield 
(m3/ha.)

MAI 
(m3/ha/yr)

V* 
(m3/tree)

of akashmoni trees were analyzed. The average 
numbers of tree per hectare were found to be 2320 
and 2420 at strip and block plantations, 
respectively. Table 1 showed the average of 
diameter at breast height (DBH), total height (Ht), 
volume over-bark (Vob), basal area (BA), basal area 
and volume yields per hectare and mean annual 
increment (MAI) of akashmoni trees grown in strip 
plantations. The average DBH (cm) for the 5 age 
groups were 14.41±1.34, 17.94±1.13, 20.81±1.32, 
24.28±1.49,27.54±1.67 and average height (m) were 
10.31±0.77, 12.41±0.81, 12.85±0.72, 14.50±0.82, 
15.78±0.87, respectively. The average basal area 
(m2) per tree were 0.0177±0.0014, 0.0265±0.0018, 
0.0361±0.0032,0.0497±0.0049, 0.0653±0.0076; and 
basal area yield per hectare were (m2/ha) 44.37, 
63.48, 83.01, 109.28, 143.56, respectively. The 
calculated average volume (m3) per tree were 
0.099±0.009, 0.164±0.013, 0.227±0.022,
0.337±0.038, 0.464±0.062; and volume yield per 
hectare (m3/ha) were 247.33,393.71,521.20,740.51, 
1021.7 respectively. The mean annual increment 
(m3/ha/yr) values were 41.22, 56.24, 65.15, 82.28 
and 102.17.

The best-suited models for mean diameter 
and mean height were developed using regression 
methods with various functions fulfilling the 
statistical requirements. The models were then 
tried for all probable combinations of the 
independent variables. Different transformations 
of the variables in the form of logarithm to the 
base e were used for regression analysis.

DBH = a + b*age [3]
log(Ht) = a + b*log(age) [4]

where, DBH in centimeter, age in years and the 
logarithmic functions were to the base e. The best 
fitted models were chosen based on the highest 
coefficient of determination (r2).



6 2500 25.81 134.73 22.45

30.06 174.987 2400 25.00

35.20 213.74 26.728 2400

51.60 334.98 37.229 2400

58.84 403.67 40.37240010
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17.12
±0.97

DBH 
(cm)

12.46
±0.49

11.20
±0.61

14.81
±0.66

13.59
±0.41

12.00
±0.24

9.02 
±0.57

Basal area 
(m2/tree.)

0.0215
±0.0014

0.0147
±0.0007

0.0103 
±0.0007

0.0125
±0.0007

0.168
±0.016

0.089 
±0.004

0.140
±0.010

0.073 
±0.004

0.054
±0.004

Age 
(Year)

16.21
±1.12

13.54
±0.42

Total 
height(m)

Tree/ha 
(No.)

11.09
±0.44

Basal area 
(m2/ha.)

MAI 
(m3/ha/yr)

Yield 
(m3/ha.)(m3/tree)

9.02±0.52, 11.09±0.44, 12.00±0.24, 13.59±0.41z 
14.81±0.66z respectively.

The average basal area (m2) per tree were 
0.0103±0.0007, 0.0125±0.0007, 0.0147±0.0007z 
0.0215±0.0014z 0.0245 ±0.0022; and basal area yield 
per hectare (m2/ha) were 25.81z 30.06,35.20,51.60, 
58.84. The average volume (m3) per tree were

Similarly, Table 2 showed the average of 
diameter at breast height (DBH), total height (Ht), 
volume over-bark (V^), basal area (BA), basal area 
and volume yields per hectare and mean annual 
increment (MAI) of Akashmoni trees grown in 
block plantations. The average dbh in (cm) were 
11.20±0.61, 12.46±0.49, 13.54±0.42, 16.21±1.12, 
17.12±0.97 and average total height (m) were

Table 2. Growth information of akashmoni in block plantation.

0.0245
±0.0022

weeding, vacancy filling and maintenance were 
used. The costs for seedling raising, plantation, 
weeding, vacancy filling and maintenance per 
plant were Tk. 2,3,1,1, and 1, respectively for how 
long. The yield per hectare was estimated by 
multiplying the number of trees with their volumes. 
The harvesting and processing costs were 
assumed 25% of the total return of the species. The 
market price was surveyed for round wood of 
akashmoni and the prices were ranges from Tk. 
820/m3toTk. 1706/m3.

Various indicators such as Net Present 
Value (NPV), Internal Rate of Return (IRR), 
Benefit-Cost ratio (B/C), Efficiency Index (El) and 
Land Expectation Value (Le) of strip and block

0.054±0.004, 0.073±0.004, 0.089±0.004,
0.140±0.010, 0.168±0.016; and volume yield per 
hectare (m3/ha) were 134.73,174.98,213.74,334.98, 
403.67, respectively. The mean annual increments 
(m3/ha/yr) were recorded to be 22.45,25.00,26.72, 
37.22 and 40.37, respectively.

Considering only the DBH values (Table 
1 and 2), the t-test showed significantly different 
growth performance between the strip and block 
plantations (t05 = 1.96,3.93,4.70,3.87,4.86 with 8 
d.f. The volumes and the MAI values were also 
higher for strip plantations.

The financial analysis results were shown 
in Table 3. For calculating financial indicators cost 
data related to seedling raising, plantation,



NPV(TIg) B/C ratio EI(Tk.) Le(Tk.)IRR

55,62542,918 35% 1.60 0.60

45%7 2.10 1.10
8 46% 2.40 1.40
9 47% 2.67

52% 3.09

B/C ratioIRR

13% 1.07
7 21% 1.32 0.32

8 24% 0.521.52
9 30% 1.91 0.91
10 34% 2.29 1.29
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akashmoni plantations were calculated for each 
age group and were given in Table 3. The following 
discussions were related to only the 10lh year age 
group plantations.

It was seen from Table 3 that all financial 
indicators per hectare were better for strip 
plantations compared to block plantation. At 10% 
discount rate, NPV, IRR, B/C ratio, El and Le were

Models for block plantation of akashmoni 
DBH = 1.634 + 1.559*Age R2 = 0.97 
log(Ht) = 0.532 + 0.944*log(age) R2 = 0.99

The selected models explained 97% - 99% 
of the total variation for DBH, and 97% - 99% of 
total variation for height for block and strip 
plantations. The Table 4 contained the predicted 
DBH and height of akashmoni for both plantations. 
The predicted volumes were shown in Table 5, 
which had been calculated in respect of predicted 
DBH (cm) and Height (m) by using given volume 
equation (Latif et al. 1995).

The diagram of age on collected DBH and 
height values were shown in Figure 1. Figure 2 
represented Volume and MAI values in different 
age groups.

NPV(Tk.)
3,819
21,472
39,382
83,069
149,729

104,328
162,909
241,766
454,617

ERTk.)
0.07

1.67
2.09

109,968
142,454
178,038
285,251

Le(Tk.)
4,950
22,632
34,437
61,173
93,948

454617 (Tk.), 52 (%), 3.09, 2.09 (Tk.) and 
285251(Tk.), respectively for strip plantation 
whereas these values were 149729 (Tk.), 34 (%), 
2.29, 1.29 (Tk.) and 93948 (Tk.) in case of block 
plantations. The values in the table revealed higher 
financial benefit for strip plantation than block 
plantations in the 10th year.

The best-fitted models along with their 
higher corresponding coefficient of determination 
had been selected for estimating DBH and the total 
height (Ht). The selected models were given as 
follows:

Models for strip plantation of akashmoni 
DBH =-4.72 + 3.208*Age R2 = 0.99 
log(Ht) = 0.932 + 0.793*log(age) R2 = 0.97

10
Block plantation
Age(Year)

Table 3. Economic indicators of akashmoni in strip and block plantation (per ha).
Strip plantation
Age(Year)

6



Bangladesh Journal of Forest Science48

Table 4. Predicted DBH and Total height of akashmoni trees for strip and block plantations.
Age
(year)
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Table 5. Predicted volume over-bark (Vob) of akashmoni for strip and block plantations.
Age

(year)
2
3
4

___ 5
6
7

___ 8_
9
10
11
12
13
14
15
16
17
18
19
20

DBH(cm)
1.70
4.90
8.11

11.32
14.53
17.74
20.94
24.15
27.36
30.57
33.78
36.98
40.19
43.40
46.61
49.82
53.02
56.23
59.44

Strip plantation 
Vcb(m3/tree) 

0.0008 
0.0078 
0.0240 
0.0513 
0.0913 
0.1455 
0.2151 
0.3013 
0.4051 
0.5275 
0.6695 
0.8319 
1.0155 
1.2213 
1.4499 
1.7020 
1.9785 
2.2799 
2.6070

DBH(cm)
4.75
6.31
7.87
9.43

10.99
12.55
14.11
15.67
17.22
18.78
20.34
21.90
23.46
25.02
26.58
28.14
29.70
31.26
32.81

Block plantation 
Vobfoytree) 

0.0048 
0.0108 
0.0199 
0.0325 
0.0490 
0.0697 
0.0951 
0.1254 
0.1609 
0.2020 
0.2489 
0.3019 
0.3612 
0.4271 
0.4999 
0.5798 
0.6669 
0.7617 
0.8642

Block
Total height(m)

3.65
____________ 5.06

' 6.47
7.88

____________ 9.29
___________ 10.69

12.10
___________ 13.51

14.92
16.33
17.73

___________ 19.14
__  20.55
___________ 21.96
___________ 23.37
__ ________ 24.77

26.18
___________ 27.59

29.00

Strip
Total height(m) 

~ 5.35
____________6.65 
____________7.96 
____________9.26 
___________10.56 
_________ 11.87 

___________13.17 
___________14.47 
___________15.78 
___________17.08 
__________ 18.38 
___________19.69 
___________20.99 
_________ 22,29 
__________ 23.59 
_________ 24.90 

___________26.20 
__________ 27.50

28.81
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Figure 1. Diagram of tree age on DBH and height under strip (S) and block (B) plantation.
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Figure 2. Diagram of tree age on volume and MAI under strip (S) and block (B) plantation.
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Conclusion
The information on DBH, total height, 

volume, basal area, yield and MAI about 
akashmoni trees growing in strip and block 
plantations had been determined. It had been 
observed that the species performance was better 
in strip plantation compared to block plantation. 
A financial analysis also favoured strip plantation 
over block plantation.
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