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Abstract
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Response of Aloe vera to inorganic and organic fertilization in relation to leaf biomass yield and post harvest fertility of 
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The versatile properties of Aloe vera for various purposes have been well documented. Inorganic fertilizer along with or-
ganic manure is essential for proper plant growth maintaining soil health. The research was aimed to find out the integrated ef-
fects of inorganic fertilizer (IF) and poultry manure (PM) on the growth and leaf biomass yield of A. vera and post-harvest soil 
fertility along with the economics of A. vera cultivation. Different combinations of IF and PM exerted significant influence on 
the growth, yield attributes and leaf biomass yield of A. vera. The highest fresh leaf weight (4864 g plant-1), fresh gel weight (2956 
g plant-1) and dry leaf weight (420.70 g plant-1) at harvest were obtained from the plant treated with 25% IF and 75% PM whereas 
the tallest plant (57.14 cm) and highest number of leaves plant-1 (18.33) were identified from the pot treated with IF100PM0. About 
153% yield increase over control was noticed from IF25PM75 which was statistically identical with the yield increase of the treatment 
IF100PM0. Correlation studies revealed that fresh gel weight was significantly and positively correlated with plant height, number 
of leaves, leaf area and fresh leaf weight. The pH, organic matter, total N, available P, exchangeable K, Ca, Mg and available 
S, Zn, B contents of post-harvest soil were significantly increased with the increased levels of PM. Based on BCR (Benefit 
Cost Ratio) value (1.72), IF25PM75 was the best profitable treatment. Farmers belonging to the agro-climatic conditions of the 
study area may be advised to cultivate A. vera in acid soil applying 75% poultry manure along with 25% inorganic fertilizer 
for getting maximum leaf biomass yield and benefit maintaining soil fertility and productivity.
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Introduction

Plants, herbs, and ethno botanicals have been used 
throughout the world for health advancement and treatment 
of illness since the beginning of mankind. Aloe vera, a mem-
ber of Liliaceae family, is considered as an important medic-
inal plant cultivated in many countries of the world (Hasanu-
zzaman et al., 2008). It sometimes referred as a “miraculous” 
plant. It is well-known for the treatment of different diseas-

es mainly skin problem as well as for many disorders like 
constipation, stomach disease, hair loss, kidney disease and 
others (Park and Lee, 2006). Products containing A. vera 
are used for the treatment of minor cuts and burns and to 
heal wounds (Barandozi et al., 2011). A. vera cultivation 
has acquired great commercial importance for different pur-
poses such as medicinal products and cosmetics processing. 
Bangladesh at present spends about Tk. 5000 million on the 
import of herbs and herbal extracts to make medicine. So, 
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the market opportunity of A. vera is estimated to be approx-
imately 90,000 USD (Dixie et al., 2003). Incorporation of A. 
vera into agricultural production systems depends upon de-
tailed information regarding the plant, its agronomic poten-
tial and nutritional requirement (Ramesh et al., 2007). Being 
a succulent plant A. vera is more responsive to nutrient. But 
the farmers are not using any recommended farming practic-
es for A. vera cultivation which resulted poor yield. So, the 
fertility management of A. vera may be one of the strategies 
for increasing the yield (Saha et al., 2005). 

Nitrogen (N), phosphorus (P), potassium (K) and sulphur 
(S) are the key nutrients which manipulate plant growth by 
influencing all vital processes in plants viz., protein, ener-
gy metabolism, the synthesis of nucleic acids and membranes, 
photosynthesis, respiration, nitrogen fixation and enzyme regu-
lation (Raghothama, 1999). Consequently, getting more crop 
production, N, P, K and S application is essential in the form 
of chemical fertilizer (Ali et al., 2000). The requirement of 
N, P, K and S for the growth and biomass yield of A. vera is 
unknown in Bangladesh. However, the excess doses of chem-
ical nutrient as well as improper sources can show negative 
effect on leaf yield and quality. Along with the chemical fer-
tilizers, organic manures can be mixed to the soil to control 
nutrient deficiency, increase organic matter content, water 
holding capacity of the soil to stimulate the activity of bene-
ficial microorganisms that make the nutrient elements read-
ily available to the plants. Organic manure like decomposed 
cowdung, poultry manure, green manure, farm yard manure, 
sewage slurry, biogas slurry and vermicompost etc. can be 
applied to improve the soil physical, chemical and biological 
conditions along with an increase in the amount of nutrients. 
As poultry industry has been increasing dramatically over 
last few decades in Bangladesh, poultry manure (PM) has 
long been recognized as perhaps the most desirable animal 
manures because of its high nutrient content.

Considering its availability in our country, addition of 
PM along with inorganic fertilizers to the A. vera could be a 
very good option for maintaining soil fertility and productiv-
ity. So, it is necessary to find out a suitable recommendation 
for inorganic fertilizer and PM in A. vera farming. A few spo-
radic trials on the growth and leaf yield of A. vera have been 
conducted at pot conditions (Hasanuzzaman et al., 2008). 
Unfortunately, no detailed study has yet been published on 
organic and inorganic management practices, post-harvest 
soil fertility and economics of A. vera cultivation. In view of 
the above facts, cultivation of A. vera gradually coming into 
focus in Bangladesh agriculture due to its enormous prospect 
both at home and abroad. It is now imperative to develop an 
appropriate dose of IF and PM for the cultivation of A. vera 
to boost up its production in Bangladesh.

Materials and Methods

The experiment was laid out at the net house of the De-
partment of Agricultural Chemistry, Bangladesh Agricultural 
University (BAU), Mymensingh during of 2017-18 following 
completely randomized design (CRD) with three replications. 
Acid soil was used for this experiment, physicochemical prop-
erties of which were described by Chowdhury et al. (2018). 
Six combinations of IF and PM viz., IF0PM0 (control), IF-
100PM0 (100% of IF only), IF75PM25 (75% IF plus 25% PM), 
IF50PM50 (50% IF plus 50% PM), IF2PM75 (25% IF plus 75% 
PM), IF0PM100 (100% of PM only) were used as treatment. 
Inorganic fertilizer (IF) consisting of urea, TSP, MoP and gyp-
sum @150, 80, 120, 30 kg ha-1, respectively (Biswas, 2010) 
and PM @ 5 t ha-1 was applied. One-third amount of urea and 
full doses of PM and other fertilizers were applied during pot 
preparation and the rest two installments of urea were applied 
at 60 and 120 days after planting (DAP). The pot was filled by 
mixed soil leaving 3 cm from the top and labeled with perma-
nent marker. Distilled water was added in each pot, covered 
with polyethylene and kept for one week before transplanting. 

Total nutrient concentrations of used PM were 16.86, 
2.20, 1.72, 0.42, 0.27, 0.21 and 0.016% organic C, total N, 
P, K, S, Ca and Mg, respectively. Eighteen months old A. 
vera seedlings were collected from the local farm of Shom-
vogonj, Mymensingh and planted in each pot during 2nd 
week of October, 2017 and was harvested at 180 DAP. Ir-
rigation, soil loosening and weeding were scheduled as and 
when necessary. Leaves were collected carefully and cleaned 
with tap water followed by distilled water to remove soil and 
other foreign materials. Physical and chemical properties of 
post-harvest soil were analyzed following standard proce-
dure (Black, 1965; Page et al., 1982) in the laboratories of 
the departments of Agricultural Chemistry, Professor Mu-
hammed Hussain central laboratory (PMHCL), BAU, My-
mensingh and SRDI regional laboratory, Dhaka. Analysis 
of variance (ANOVA) was done following the principal of 
F-statistics and the mean values were separated by Duncan’s 
Multiple Range Test (Gomez and Gomez, 1984). Different 
economic parameters were calculated as follows: 

BCR = Gross return ha-1/ Total cost of production ha-1

Total yield = total leaf yield (ha-1) + total seedling yield (ha-1)
Total leaf yield (ha-1) = Total no. of plant ha-1 × average 

no. of leaves plant-1

Total seedling yield (ha-1) = Total no. of plant ha-1 × aver-
age no. of seedlings plant-1

Gross income = {Leaf yield ha-1×Value rate (Tk. leaf-1)} 
+ {Seedling yield ha-1

× Value rate (Tk. seedling-1)} 
Net profit = Gross income – Total cost of production



348 Tanzin Chowdhury et al.

Results and Discussion

Effects of IF and PM on plant height of A. vera
The application of different levels of IF and PM had a sig-

nificant effect on the plant height of A. vera (Table 1). Plant 
height was significantly increased during growth period and 
reached their maximum values at harvest. The tallest plant 
(57.14 cm) was identified from the pot treated with IF100PM0 
which was identical with IF75PM25 treated plants. The shortest 
plant (35.22 cm) was noted from control (IF0PM0) treatment. 
Plant height was increased by 21.92 cm from IF100PM0 treat-
ments over control. The plants treated with higher doses of IF 
had higher plant height than PM treated plants. PM along with 
IF ensured the availability of other essential nutrients for plant 
and gave taller plant than control. The result was corroborated 
with the reports of Farooq et al. (2015) that showed increased 
plant height with increasing application of organic fertilizers. It 
is also in agreement with the finding of Jayathilake et al. (2002) 
who reported highest plant height through the application of 
organic manures plus 50% N and 100% PK in onion. Kumar 
et al. (2013) noticed that combined application of chemical 
fertilizer and poultry manure increased the plant height of 
stevia. In a field study, Khan et al. (2012) reported that avail-
ability of nutrients increased the biomass of plants. Similar 
results were also reported by Kobayoshi et al. (1989) applying 
FYM plus fertilizer N in rice. 

Effects of IF and PM on leaf number of A. vera
The data pertaining to the leaf number of A. vera as sig-

nificantly influenced by the integrated effects of IF and PM 
are presented in Table 1. The highest number of leaves plant-1 
was counted from the plant treated with IF100PM0 which was 
statistically identical with IF25PM75 and IF75PM25. In contrast, 
the lowest number of leaves was observed in the plant nei-

ther receiving PM nor IF. The growth of the plants of the 
control treatment tended to be stunted and produced few-
er leaves than fertilized pots. Except control, among other 
treatment combinations, the lowest number of leaves was 
counted from the plant fertilized with IF0PM100 and IF50PM50 
which was significantly different from other treatments.

From this study it was observed that the application of 
IF100PM0, IF75PM25 and IF25PM75 increased leaf number by 
72%, 69% and 50% over control, respectively. Mean leaf 
number was increased by 49% over control. The production 
of greater number of leaves could be due to higher meta-
bolic activity because of the higher availability of macro 
and micro nutrients from PM and NPKS resulting in higher 
production of carbohydrates and phytohormones which were 
manifested in the form of enhanced growth as explained by 
Govindan and Purushottam (1984). Enhanced leaf param-
eters with increased levels of fertilizers were also reported 
previously (Khanom et al., 2008). This is also identical with 
Zaman et al. (2017), where the increased leaf number was 
achieved in stevia due to the combined application of higher 
levels of PM and integrated IF.

Effects of IF and PM on leaf area of A. vera
Leaf area is used to predict primary photosynthate 

(compound) production, evapotranspiration and as a refer-
ence tool for crop growth which plays an essential role in 
theoretical production ecology (Wilhelm et al., 2000). The 
application of IF and PM in different combinations had no 
significant effect on the mean leaf area of A. vera (Table 1). 
The highest mean leaf area plant-1 (334 cm2) was measured 
from the plant fertilized with IF0PM100 which was identical 
with all other combinations of IF and PM along with control. 
The lowest mean leaf area plant-1 (284 cm2) was noticed in 
the plant grown in control. Mean leaf area was increased by 

Table 1. Integrated effects of IF and PM on plant height, number of leaves, mean leaf area and leaf dry weight of A. vera 
at harvest
IF and PM levels Plant height,

cm
Number of

leaves plant-1
Mean leaf area

plant-1 , cm2
Leaf dry weight,

g plant-1

IF0PM0 35.22±2.73d 10.67±1.5c 284±46 166.16±15.0d
IF100PM0 57.14±2.51a 18.33±1.5a 292±35 414.07±39.18a
IF75PM25 51.14±5.89ab 16.0±2.0a 299±33 339.27±28.43b
IF50PM50 45.62±3.02bc 14.33±1.5b 297±30 318.04±29.33bc
IF25PM75 48.54±7.35bc 18.0±2.6a 332±37 420.70±24.87a
IF0PM100 41.42±3.88c 12.67±2.1b 334±18 273.97±32.43c
CV% 9.04 12.86 11.19 9.05
LSD0.05 7.48** 3.44* NS 51.86**

IF = Inorganic fertilizers; PM = Poultry manure; NS = not significant. Means within the same column followed by the different letter(s) were significantly 
different according to DMRT **P < 0.01; *P < 0.05, Values are mean ± SD; LSD = Least significant difference; CV = Coefficient of variance
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50 cm2 across the treatments over control. The result was 
different from the results reported by Agbede & Adekiya 
(2012) and Zaman et al. (2017). On the other hand, Jamir et 
al. (2017) reported that vermicompost in combination with 
IF increased leaf area of pepper more significantly than PM. 

Effects of IF and PM on fresh leaf weight of A. vera
Different combinations of IF and PM had significantly 

influenced the leaf fresh weight of A. vera plant-1 at harvest 
(Figure 1). Results revealed that leaf fresh weight progres-
sively increased with the different combinations of IF and PM 
up to IF25PM75. The highest leaf fresh weight plant-1 (4864 g) 
at harvest was measured from the plant receiving IF25PM75 
followed by IF100PM0 (4787g), and both of them were identi-
cal. Plants treated with IF75PM25 and IF50PM50 produced 3922 
and 3677 g plant-1, respectively. The lowest values were ob-
tained from the control treatment (1921 g plant-1). Leaf fresh 
weight was increased by 1697 g plant-1 over sole application 
of PM across the treatments. Either sole application of IF or 
combined application of IF and PM play important roles in 
increasing the leaf fresh and dry weight of the crop. Hasa-
nuzzaman et al. (2008) showed that organic fertilizers in-
creased leaf fresh weight of A. vera and it is in line with the 
present results.  Goussous & Mohammad (2009) reported an 
increase of leaves fresh weight of Allium cepa due to N and 
P fertilizers.

In this context, Prabha et al. (2007) reported that the plant 
weight and growth were increased due to the absorption of 
mineral nutrients such as N and plant growth regulators. The 
investigations of Atiyeh et al. (2002) had shown that suitable 
effects of PM occurred due to physical, chemical, biological 
and microbial characteristics of changing conditions. Also, 
other causes included pH regulation and a significant in-
crease in water storage capacity of the substrate. On the oth-

er hand, the increase in plant height caused the leaf weight 
to increase. It is effective in increasing the amount of gel. 
According to Muscolo et al. (1999) it can stimulate hormone 
production such as auxin. Also, excessive microbial activity 
increased the concentration of nitrogen in plants (Arancon 
et al., 2004).

Effects of IF and PM on fresh gel weight of A. vera
Different combinations of IF and PM significantly influ-

enced the fresh gel weight of A. vera plant-1 at harvest (Fig-
ure 2). Comparison of data indicates that an increase in PM 
causes the gel weight to increase as well, so that the max-
imum gel was showed in IF25PM75 and declined with sole 
application of PM. The highest gel weight plant-1 (2956 g) 
at harvest was measured from the plant receiving IF25PM75 
which was significantly higher than other treatments except 
sole application of IF (2854 g plant-1). Statistically second 
highest gel weight (2117 g plant-1) was found from the plants 
treated with IF75PM25 which was identical with gel weight 
of the plants treated with combined 50% of IF and 50% of 
PM. The control treatment had the lowest amount of gel 
(941 g plant-1). The highest fresh gel weight was increased 
by 214.13% over control across the treatments.

The experiments by Saha et al. (2005) and Nematian et al. 
(2010) confirmed that the nutrient minerals, such as N and K, 
increase leaf growth and lead to a substantial amount of gel 
in A. vera. From inorganic fertilizers plants got nutrients im-
mediately than PM at initial stage but gradually it decreased 
as the nutrient lost from the soil by various means. On the 
other hand, application of NPKS and PM together increase 
the availability of nutrients throughout the whole growing 
period of the plant. The supply of nutrients, such as N, P, K 
and S, played a significant role in growth and primary metab-
olism performance. As the availability of food for the plant 

Fig. 1. Integrated effects of IF and PM on the fresh leaf 
weight of A. vera

Fig. 2. Integrated effects of IF and PM on the fresh gel 
weight of A. vera
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increased, the amount of photosynthesis increased as well as 
the amount of carbon. It causes the increasing amount of car-
bon and the increase in carbon can be used in the synthesis of 
primary and secondary compounds which resulted higher gel 
weight (Bryant et al., 1983). Zarandi et al. (2011) reported 
that the fresh and dry weight shoots in Ocimum basilicum 
plant in all organic treatments was significantly higher than 
the control and chemical treatments.

Effects of IF and PM on dry leaf weight of A. vera
The dry weight of A. vera leaves plant-1 at harvest var-

ied significantly due the application of different levels of IF 
and PM (Table 1). Results revealed that dry weight progres-
sively increased with increasing levels of IF and PM appli-
cation. The highest dry weight plant-1 (420.70 g) at harvest 
was measured from the plant receiving IF25PM75 which was 
significantly different from other levels of IF and PM except 
IF100PM0 (414.07 g plant-1). The lowest value was obtained 
from the control. Better performance of crops with NPKS 
fertilizer combined with PM in all the growth characters ob-
served infers that the plant positively responded to NPKS 
fertilizer and PM which agreed with earlier finding of Ola-
tunji and Oboh (2012). The finding in this experiment also 
corroborated the findings of Li and Mahler (1995) who ob-
tained better vegetative development in wheat, most espe-
cially when soil was amended with inorganic and organic 
materials of low C:N ratio. The better performance of pot 
with PM + NPK fertilizer corroborated the result of Ogund-
are (2011) and Asadu & Unagwu (2012). The results of pres-
ent study are also in agreement with the findings of Parvez et 
al. (2008). Poultry manure also demonstrated superior effect 
in producing straw yield of rice as compared to cowdung and 
IF. The leaf yield was 153% higher in respect of combined 
application of 25% IF and 75% PM than that of control (Fig-

ure 3). Leaf dry weight was increased by 65 to 153% over 
control across the treatments.

Correlation among different physical parameters of A. 
vera

Statistical relationship of plant height, leaf number and 
fresh leaf weight with fresh gel weight has been found out. 
The correlation and regression lines of the parameters have 
been shown in Figure 4. The results showed that the con-
cerned physical parameters were significantly and positive-
ly correlated with fresh gel weight where correlation coef-
ficients (r) were 0.763*, 0.809* and 0.940**, respectively. 
The relationships were more evident from the regression 
lines (y = 73.63x – 1418, y = 190.9x – 857.1 and y = 0.679x 
– 521.9, respectively) where increase of concerned parame-
ters increased fresh gel weight significantly. Ramabai et al. 
(1992) observed significant and positive association between 
grain yield plant-1 and number of productive tillers hill-1, 
plant height, panicle length and number of grains panicle-1 
both at genotypes and phenotypic levels.

Effects of IF and PM on post-harvest soil fertility
Application of IF and PM significantly influenced the 

post-harvest properties of the soil (Tables 2 and 3). The data 
reveal that the pH of the soil ranged from 5.1 to 6.3 when 
PM was applied with or without IF. The acidity of the soil 
was reduced to some extent and favors the growth and yield 

Fig. 3. Integrated effects of IF and PM on yield increase 
over control of A. vera

Fig. 4. Relationships of plant height (A), number of 
leaves (B) and FLW (C) with FGW of A. vera as influ-

enced by different integrated levels of IF and PM. FLW 
= Fresh leaf weight, FGW = Fresh gel weight (n = 18)

A) B)

C)
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of A. vera. Wang et al. (2013) are of the same opinion that any 
organic material if added to the soil that will reduce soil acid-
ity. They reported that addition of the plant residues increased 
soil pH by 0.2 – 1.2 U. This might be due to the fact that when 
organic residues (plant or animal) were added to the soil, they 
released organic anions which neutralized the hydrogen ion of 
the acid soil. 

Organic matter content ranged from 1.56 to 2.50%. This 
increasing OM content of the soil might be due to the additions 
of PM. The contents of total N, available P, exchangeable K, 
Ca, Mg, available S, Zn and B were significantly increased 
with the increased levels of PM. The highest values of all 
the parameters were obtained from sole application of PM 
and the lowest from the initial soil (IF0PM0) as the nutrients 
released rapidly and consistently from this manure over the 
growth period of A. vera. However, changes due to IF and 
PM was not significant because other factors such as the soil 
texture, pH, and the soil buffering capacity (McCauley et al., 
2009) might had played in enabling the study soil to resist to 
changes brought about by IF and PM applications.

The other possible mechanism through which N, P, K and 
S were higher in only PM treated soils could be the steady 

supply of N, P, K and S to plants from the fertilizer. In these 
conditions, plants did not depend much on soil N, P, K and S 
while soil N, P, K and S from other treatments were being de-
pleted by growing plants. Poultry manure is an organic fer-
tilizer rich in all essential plant nutrients (Gupta, 2003). PM 
often contains much higher nutrients than traditional organic 
fertilizers i.e. cowdung, sewage sludge (Alam et al., 2007). 
Guerrero et al. (2001) found that organic matter addition is a 
suitable technique for accelerating the natural recovery pro-
cess of burned soils. 

Economics of A. vera cultivation
The economic analysis gives an overview on the crop 

production cost components. Input costs for land prepara-
tion, seed, fertilizer, irrigation and man power required for 
all the operations from sowing to harvesting were calculated 
for cost per hectare considering the requirements pot-1. For 
the economic analysis, the prevailing market price for in-
puts during planting time and outputs (A. vera in particular) 
during harvesting time was considered. 

The highest total cost of production (tk. 506 013) was 
obtained from the treatment combination of IF0PM100 and the 

Table 2. Integrated effects of IF and PM on the fertility of post-harvest soils
IF and PM levels pH Organic matter,

%
Total N,
µg g-1

Available P,
µg g-1

Exch. K,
C mol kg-1

IF0PM0 5.1±0.2d 1.56±0.3d 0.09±0.0e 3.04±0.2f 0.19±0.05c
IF100PM0 5.3±0.1cd 1.92±0.1c 0.18±0.0d 4.64±0.1e 0.22±0.03c
IF75PM25 5.6±0.4c 2.24±0.1b 0.25±0.0c 6.21±0.3d 0.26±0.03bc
IF50PM50 5.8±0.4bc 2.36±0.1ab 0.29±0.0bc 7.04±0.1c 0.3±0.05ab
IF25PM75 6.1±0.2ab 2.42±0.1ab 0.31±0.0b 8.68±0.2b 0.32±0.05ab
IF0PM100 6.3±0.3a 2.5±0.2a 0.37±0.0a 9.94±0.2a 0.38±0.06a
CV% 4.58 7.32 8.63 2.57 16.13
LSD0.05 0.46* 0.28* 0.04** 0.30** 0.08*

Exch. = Exchangeable; IF = Inorganic fertilizers; PM = Poultry manure; NS = not significant; LSD = Least significant difference; CV = Coefficient of variance. 
Means within the same column followed by different letter(s) were significantly different according to DMRT (**P < 0.01; *P < 0.05), Values are mean ± SD

Table 3. Integrated effects of IF and PM on the fertility of post-harvest soils
IF and PM 
levels

Available S,
µg g-1

Exch. Ca,
Cmol kg-1

Exch. Mg,
Cmol kg-1

Available Zn,
µg g-1

Available B,
µg g-1

IF0PM0 11.86±0.3d 0.25±0.0e 0.6±0.2d 1.31±0.2d 0.33±0.2a
IF100PM0 16.45±0.4c 2.16±0.3d 0.88±0.2cd 1.75±0.2c 0.65±0.2ab
IF75PM25 17.35±0.3c 2.53±0.1c 0.97±0.1bc 1.94±0.2bc 0.68±0.2ab
IF50PM50 18.11±1.5bc 2.75±0.1c 1.05±0.1bc 2.08±0.1b 0.74±0.2b
IF25PM75 19.35±0.6b 3.52±0.1b 1.1±0.0ab 2.19±0.0ab 0.88±0.2b
IF0PM100 22.1±1.6a 4.83±0.3a 1.31±0.1a 2.36±0.1a 0.98±0.2c
CV% 5.48 6.68 13.05 7.2 0.2584
LSD0.05 1.71** 0.32** 0.23* 0.25** 20.55*

Exch. = Exchangeable; IF = Inorganic fertilizers; PM = Poultry manure; NS = not significant; 
LSD = Least significant difference; CV= Coefficient of variance. Means within the same column followed by different letter(s) were significantly different 
according to DMRT (**P < 0.01; *P < 0.05), Values are mean ± SD
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second highest (tk. 500 761) was obtained from IF25PM75. 
The lowest total input cost (tk. 477 763) was calculated from 
the treatment combination of IF0PM0. Combination of IF 
and PM showed different gross income under the trial. The 
highest gross income (tk. 863 480) was obtained from the 
treatment combination of IF25PM75 and the second highest 
gross income (tk. 797 370) was obtained from IF100PM0. The 
lowest gross income (tk. 530 670) was calculated from the 
treatment combination of IF0PM0 (Table 4). In case of net 
profit, different treatment combinations showed different 
types of net profit. The highest net profit (tk. 362 719) was 
obtained from the treatment combination of IF25PM75 and the 
second highest net profit (tk. 312 364) was obtained from the 
treatment combination of IF100PM0. In contrast, the lowest 
net profit (tk. 52 907) was obtained from the treatment com-
bination IF0PM0 (Table 4).

Benefit cost ratio (BCR)
The benefit cost ratio measures the efficiency of invest-

ment in A. vera cultivation. Average return to each taka spent 
on production is an important criterion for measuring prof-
itability in growing a crop. In the combination of different 
IF and PM, the highest BCR (1.72) was obtained from the 
treatment combination of IF25PM75 and the second highest 
BCR (1.64) was estimated from the treatment combination 
of IF100PM0. The lowest BCR (1.11) was obtained from the 
treatment combination of IF0PM0 (Table 4). According to 
Kelly and Murekezi (2000), treatments with BCR values 
lower than 2 are not worthy in farmers’ perspectives. The 
farmer cannot shift from one crop cultivation to another un-
less benefits are sure.

According to CIMMYT (1988), marginal benefits need 
to be 1.18 times the marginal costs to be attractive to farm-
ers. All fertilizer treatments did not meet this requirement. 
This is consistent with the result reported by Celestin (2013) 
in Rowanda that application of FYM and ½ DAP + ½ FYM 
were more profitable in maize but not in common bean and 

soybean. From economic point of view, it is apparent from 
the above results that the treatment combination of IF25PM75 
and sole application of inorganic fertilizer was quite similar 
but considering other factors the treatment combination of 
IF25PM75 was more profitable among the concerned treat-
ments. 

Conclusions

The application of IF and PM in different combinations had 
a significant effect on the growth, yield and yield attributes of A. 
vera. Measured growth and yield parameters performances 
increased with increase in application rate of PM along with 
IF. The highest values of different growth and yield parameters 
of A. vera was obtained from the pot treated with IF25PM75 at 
harvest which was identical with the values obtained from the 
pot treated with IF100PM0. The use of poultry manure along 
with inorganic fertilizer is therefore recommended to farm-
ers because these are readily available to almost all the farm-
ers in Bangladesh. Application of combined IF and PM sig-
nificantly affected the post harvest properties of acid soil by 
the improvement of nutrients availability to the plants. Per 
hectare yield and gross returns of A. vera were also higher 
when IF25PM75 was used than the other treatments. Consider-
ing the socio-economic conditions farmers may be advised 
to cultivate A. vera in acid soils applying 75% PM (5 t ha-1) 
along with 25% inorganic fertilizer (N, P, K and S @ 150, 
120, 75 and 30 kg ha-1, respectively) under the agro-climatic 
conditions of the experimental area. Information of this re-
search will explore a new field for the root level farmers to 
policy makers by which the cultivation of Aloe vera can be 
popularized throughout the country.
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