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Abstract 
 Influence of organic manures (10 ton ha-1), nitrogen (50 and 100 kg ha-1), 
phosphorus (10 and 20 kg ha-1) and potassium (30 and 60 kg ha-1) on the growth 
and yield of Aloe vera (L.) Burm.f. (Aloe barbadensis Mill.) were evaluated. 
Experiment was conducted in a randomized design replicated thrice with eleven 
treatments with NPK and without NPK fertilizers. Highest length of leaf (18 cm), 
highest leaf area (23.40 cm2plant-1), highest leaf area index 0.06 were observed in 
ACI10ton ha-1plus N50P10K3O kg ha-1 treatment, highest fresh weight (78.23gplant-1) 
and   highest dry weight (9.58 gplant-1) of plant biomass were observed in GTS 
10ton ha-1 treatment. Highest concentration of N (2.69%) and protein content 
(16.84 %) in the leaf were recorded in GTS10 ton ha-1 treatment. Results revealed 
that the best growth performance and yield, and protein content in the leaf of 
Aloe vera was observed in GTS10 ton ha-1 treatment. 

 

Introduction 
 Aloe belongs to Liliaceae, the family of perennial tropical plants of African origin. 
More than 360 species are known worldwide(1). Species of Aloe which have been used as 
folk medicine include: Curacao aloe (Aloe barbadensis), Cape aloe (Aloe ferox) and Socotra 
aloe (Aloe perryi). The exudates of Aloe vera is used for numerous medical and cosmetic 
applications since ancient times(2). It is well-known for the treatment of different diseases 
mainly skin problem as well as for many disorders like constipation, stomach disease, 
hair loss, kidney disease and others(3). Products containing Aloe vera are used for the 
treatment of minor cuts and burns and to heal wounds(4). Aloe gel possesses   important 
biological properties viz. anticancer(5), antimicrobial(6), antioxidant(7), antiulcer(8), 
hepatoprotective(9), immunomodulatory(10) and many more medicinal activities. It is 
cultivated in many locations in our country but not in a wide range. About 90 per cent of 
the plants are estimated to come from wild harvest(11). Cultivation of Aloe vera is 
expanding day by day as it provides quick and regular income to the farmers and grows 
in a variety of climates including desert, grassland and coastal lands. Farmers are not 
using any recommended  farming   practices  for Aloe  vera  cultivation which  results  in 
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yield. Fertility management in the field may be one of the strategies for boosting up the 
yield. As Aloe vera is succulent plant and thus it is more responsive to nutrient. However, 
the excess doses of chemical nutrient as well as improper sources can show negative 
effect of quality. A large variety of organic wastes are available in the country that can be 
used as potential source of manure to improve soil. These are domestic wastes (non- 
edible vegetables, food and fruit parts, after- meal wastes etc.), farmyard wastes (cattle 
dung and urine, feed/fodder refuse, harvested crop residues, poultry manure etc.), agro- 
industrial wastes (sugarcane trash, oil cakes, bagasse, molasses, bone meal, blood meal, 
rice husk, brans, saw dust etc.) farm wastes (crop residues, weeds, dead animals, water 
hyacinth etc.) and city wastes (solid wastes and sewage sludge). There is an increasing 
trend in soil health degradation which can be attributed to higher crop removal due to 
increasing cropping intensity, nutrient leaching, minimum manure application etc. 
Chronologically N, P, K, S, Zn and B deficiencies have appeared. Government provided 
huge development support in fertilizers especially in nitrogen, phosphorus and 
potassium fertilizers(12).  
 Organic manures are more effective in Aloe vera growth and which is comparable to 
chemical fertilizer(13). Organic farming is safe, inexpensive, profitable and environment 
friendly. The application of organic manure has been reported to increase crop yield and 
improve soil quality especially soil organic matter content(14). Organic manures preserve 
natural resources and reduce degradation of ecosystem(15). Harmless effects on the soil 
health are also an important consideration for the use of organic nutrients(16). In 
Bangladesh, Aloe vera is traditionally grown in the natural habitats and there is no regular 
practice of cultivation by improved agro-techniques, particularly nutrient management. 
It may respond differentially under varying sources and amounts of fertilizers. Nitrogen, 
phosphorus, potassium, sulfur, magnesium and calcium are the macronutrient elements, 
which have important functions in living ecosystems. These elements are known to be 
essential and necessary for plants(17). Phosphorus and potassium play an important role 
in yield limiting towards disease and drought conditions(18). Phosphorus is the second 
most important plant nutrient after nitrogen. It is an essential macro nutrient that plays 
important role in all crop biochemical processes viz., photosynthesis, respiration, energy 
storage, transfer, cell division, cell enlargement and nitrogen fixation. It is also important 
in seed germination, seedling establishment, root, shoot, flower and seed development 
(12). Potassium is associated with the movement of water, nutrient and carbohydrate in 
plant tissue. It is involved with enzyme activation within the plant, which affects protein, 
starch and adenosine triphosphate (ATP) production. It also helps to regulate the 
opening and closing of the stomata, which regulates the exchange of water vapor, oxygen 
and carbon dioxide. If K is deficient or not supplied in adequate amounts it stunts plant 
growth and reduced yield(12). 
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 The objective of the present experiment was to assess the growth and yield of Aloe 
vera under organic manures, NPK fertilizers application, and combined effects of 
manures and NPK fertilizers.  
 
Materials and Methods  
 Soil sample collection and analysis: Soil sample (0-15 cm depth) was collected from 
Gojariya under Munshiganj district. After collection, the soil was processed and prepared 
for pot experiment. The sample was air-dried, ground and sieved through 3 mm sieve. 
Soil was preserved in plastic bottles and used for physicochemical analysis. Munshiganj 
(between 23°37′00″N and 90°33′00″E) is in agro-ecological zone of 19 within Old Meghna 
Estuarine Flood Plain. Soil is silty clay loam(19), had a pH of 5.64(20) cation exchange 
capacity (CEC)25.4cmole kg−1(20), organic carbon 1.12%(21) and total nitrogen content 
0.13%(22). Protein content of the leaf was determined by the method of Magomya et al.(23). 
 Collection of organic manures and NPK fertilizers: Four types of organic manures 
manufactured by different companies were collected from local market. Organic manures 
were ACI, GTS, Sebak and Kazi. The organic manures were properly mixed separately at 
the rate of 10 ton ha-1.). Nitrogen (50 and 100 kg ha-1) as urea, phosphorus (10 and 20 kg 
ha-1) as triple super phosphate and potassium (30 and 60 kg ha-1) as muriate of potash 
were applied. 
 Pot experiment: Pots were arranged in the net house of the Department of Soil, Water 
and Environment, University of Dhaka in a completely randomized design (CRD) having 
eleven treatments with three replications. Treatments were T1: Control (-OM & -NPK), T2: 
Kazi10 ton ha-1, T3: GTS10ton ha-1, T4: Sebak10ton ha-1, T5:ACI10ton ha-1, T6: N100P20K60 kg ha-1 
(100% NPK), T7:N50P10K30  kg ha-1 (50% NPK), T8: Kazi10ton ha-1 + N50P10K30 kg ha-1, 
T9:GTS10  ton ha-1 + N50P10K30  kg ha-1, T10: Sebak10ton ha-1 + N50P10K30 kg ha-1 and T11: ACI10 

ton ha-1 + N50P10K30  kg ha-1. Five kilograms of soil were taken per pot (height 22 cm and 
diameter 26 cm). Three weeks old seedlings of Aloe vera (L.) Burm.f. were collected from 
nursery and one was transplanted per pot. The length of leaf, number of leaf (with the 
help of a Taley counter), leaf area (length x width) and leaf area index (leaf area divided 
by ground area) were measured at 20 days interval up to harvest (120 days). Length of 
leaf was measured from the surface of the soil to the tip of the leaf. Intercultural practices 
i.e. weeding, watering, pesticide etc. were applied as per when needed. 
 Plant growth and harvesting: Plants were harvested as root, leaf and stem washed with 
tap water and finally with distilled water, wrapped with soft tissue paper after 120 days 
of transplanting of seedlings. Immediately after the harvest, fresh weight of leaf, stem 
and root were recorded and then air-dried in the room temperature and oven dried at 
65°C. Dry weight of the plant samples were taken and stored in the polythene bags. 
Protein content was calculated by multiplying the N concentration of leaf with a factor 
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6.25.(23)  Analysis of variance was done with the help of Microsoft Excel 2007 program and 
the mean differences among treatments were evaluated by LSD test at 5% level. 
 
Results and Discussion 
 Assessment of growth: Growth of plant was measured in terms of length of leaf (Table 
1), number of leaf (Table 2), leaf area (Table 3), leaf area index (Table 4) and biomass yield 
of leaf and root (Table 5). 
 
Table 1. Effects of organic manures and NPK fertilizers on the length of leaf (cm) of Aloe vera. 
 

Treatments  Days after transplanting 

20d 40d 60d 80d 100d 120d 

Control (-OM & -NPK) 11.00 11.67 12.16 12.67 12.83 13.33 

Kazi10 ton ha-1 8.66 9.83 11.33 12.17 12.33 13.17 

GTS10  ton ha-1 11.16 12.00 14.00 15.50 15.83 16.50 

Sebak10  ton ha-1 11.50 12.16 13.10 13.50 14.16 14.67 

ACI10  ton ha-1 9.00 10.00 10.50 11.33 11.83 14.50 

N100P20K60kg ha-1 (100% NPK) 8.50 10.00 10.50 11.33 11.85 12.67 

N50P10K30 kg ha-1 (50% NPK) 9.66 11.16 12.83 13.50 13.73 14.50 

Kazi10  ton ha-1 + N50P10K30 kg ha-1 10.66 11.16 11.83 12.50 13.00 13.83 

GTS10  ton ha-1 + N50P10K30 kg ha-1 11.00 12.17 12.33 12.67 13.33 13.50 

Sebak10  ton ha-1 + N50P10K30 kg ha-1 10.50 11.17 12.76 12.83 13.03 14.67 

ACI10  ton ha-1 + N50P10K30  kg ha-1 11.66 12.83 14.00 15.83 16.99 18.00 

LSD at 5% 0.78 0.64 0.72 0.84 NS 0.577 
 

 Leaf length: Application of organic manures and NPK fertilizers had a significant 
effect on leaf length of Aloe vera. Length of leaf was increased over time and reached their 
maximum values at harvest. The values of leaf length at harvest were 13.33, 13.17, 16.50, 
14.67, 14.50, 12.67, 14.50, 13.83, 13.50, 14.67, and 18.00. Length of leaf increased with the 
dose of treatments and varied significantly (P ≤ 0.5) (Table 1). Highest length of leaf (18 
cm) was observed in GTS organic manure after 120 days of growth. The lowest length 
was observed in Kazi10 ton ha-1 organic manure treatment. 
 Leaf number: Leaf number differed with time, although after 60 days, GTS showed the 
highest number of leaves7.33 leaves/plant (Table 2). It was also observed that control 
treatment had the lowest production of leaves. Leaf number increased gradually through 
20,40,60,80,100,120 days. After 120 days of sowing there is no significant difference 
between control and Sebak. Highest value of leaf number after 120 days was recorded in 
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the GTS10 ton ha-1 organic manure; the lowest value was observed in the N100P20K60kgha-1 
(100% NPK). The number of leaves in the treatment increased up to 120 days interval 
(Table 2). The increase in the number of leaves and yield was due to increased 
solubilization  effect and availability of nutrients by the addition of organic manures 
relatively results in better development of more leaves (24). 
 

Table 2. Effects of different organic manures and NPK fertilizers on the leaf number of Aloe vera. 
 

Treatments  Days after transplanting 
20d 40d 60d 80d 100d 120d 

Control (-OM & -NPK) 5.33 5.33 5.67 5.67 5.99 6.33 
Kazi10 ton ha-1 3.33 4.33 5.67 5.99 6.33 7.67 
GTS10  ton ha-1 4.67 5.67 6.00 7.33 7.67 8.33 
Sebak10  ton ha-1 5.00 5.33 5.67 5.99 6.33 6.33 
ACI10  ton ha-1 5.67 5.00 6.67 6.99 7.33 7.67 
N100P20K60 kg ha-1 (100% NPK) 5.00 4.67 5.67 4.99 5.33 5.67 
N50P10K30  kg ha-1 (50% NPK) 5.00 5.33 7.00 6.33 6.67 6.67 
Kazi10  ton ha-1 + N50P10K30 kg ha-1 5.00 5.00 6.33 6.67 6.99 7.67 
GTS10  ton ha-1 + N50P10K30  kg ha-1 5.00 5.00 5.67 6.33 6.67 7.00 
Sebak10  ton ha-1 + N50P10K30 kg ha-1 4.67 5.67 7.33 6.67 7.33 7.33 
ACI10  ton ha-1 + N50P10K30  kg ha-1 6.33 6.00 7.67 7.00 7.67 7.67 
LSD at 5% 0.36 0.68 0.69 0.17 0.34 0.29 

 
Table 3. Effects of different organic manures and NPK fertilizers on the leaf area (cm2plant-1) of 

Aloe vera. 
 

Treatments  Days after transplanting 
20d 40d 60d 80d 100d 120d 

Control (-OM & -NPK) 8.47 9.34 10.09 11.40 11.93 13.33 
Kazi10 ton ha-1 7.79 9.54 12.46 13.79 14.30 15.28 
GTS10  ton ha-1 8.93 10.80 13.06 16.02 16.78 17.60 
Sebak10  ton ha-1 9.20 10.09 11.39 13.05 14.16 15.11 

ACI10  ton ha-1 6.30 7.30 8.05 9.82 10.50 10.65 
N100P20K60 kg ha-1 (100% NPK) 5.95 7.30 8.40 10.99 11.85 13.05 
N50P10K30 kg ha-1 (50% NPK) 7.44 8.93 10.65 13.50 13.73 14.94 
Kazi10  ton ha-1 + N50P10K30 kg ha-1 8.21 8.93 9.82 12.08 13.00 14.24 
GTS10  ton ha-1 + N50P10K30  kg ha-1 9.13 10.59 11.09 12.25 13.33 13.91 
Sebak10  ton ha-1 + N50P10K30 kg ha-1 8.09 8.94 10.99 12.40 13.03 15.11 
ACI10  ton ha-1 + N50P10K30  kg ha-1 11.66 13.21 14.84 20.05 20.39 23.40 
LSD at 5%   NS NS NS NS NS NS 
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 Leaf area: The results of leaf area measurement were obtained in table 3. The 
maximum leaf area was 23.40 cm2 obtained in ACI10 ton ha-1 + N50P10K30 kg ha-1. Leaf area 
increased continuously up to 120 days of growth consideration of length and width. 
Lowest value of length area was observed in N100 K20 P60kg ha-1is lower even than the 
control value due to the combination of this treatment took much more time to release 
nutrients  than other treatments. 
 
Table 4. Effects of different organic manures and NPK fertilizers on the leaf area index of Aloe vera. 
 

Treatments                     Days after transplanting 

20d 40d 60d 80d 100d 120d 

Control (-OM & -NPK) 0.02 0.02 0.02 0.02 0.03 0.03 

Kazi10 ton ha-1 0.02 0.02 0.03 0.03 0.03 0.04 

GTS10  ton ha-1 0.02 0.02 0.03 0.04 0.04 0.04 

Sebak10  ton ha-1 0.02 0.02 0.02 0.03 0.03 0.03 

ACI10  ton ha-1 0.01 0.01 0.02 0.02 0.02 0.02 

N100P20K60 kg ha-1 (100% NPK) 0.01 0.01 0.02 0.02 0.03 0.03 

N50P10K30  kg ha-1 (50% NPK) 0.01 0.02 0.02 0.03 0.03 0.03 

Kazi10  ton ha-1 + N50P10K30 kg ha-1 0.02 0.02 0.02 0.03 0.03 0.03 

GTS10  ton ha-1 + N50P10K30  kg ha-1 0.02 0.02 0.02 0.03 0.03 0.03 

Sebak10  ton ha-1 + N50P10K30 kg ha-1 0.02 0.02 0.02 0.03 0.03 0.03 

ACI10  ton ha-1 + N50P10K30  kg ha-1 0.03 0.03 0.03 0.05 0.05 0.06 

LSD at 5% 0.28 0.41 0.44 NS 0.49 0.57 

 

 Leaf area index: The maximum leaf area index was 0.06 determined in the ACI10 ton   
ha-1 + N50P10K30 kg ha-1 (Table 4). The lowest value of leaf area index was 0.02   recorded in 
the ACI organic manure.  Leaf area index was determined from the value of leaf area and 
value of soil area. Leaf area index defined as leaf area per unit surface of soil and 
characterizes plant canopies. 
 Fresh and dry weight: Fresh weight of root and leaf are shown in Table 5. The 
maximum fresh and dry weight of a plant were observed 78.23 and 9.58 g plant-1 in GTS10 
ton ha-1. Prabha et al.(25)   reported that the plant weight and growth were increased due to 
absorption of mineral nutrients such as nitrogen and plant growth regulators. The lowest 
total fresh weight and lowest total dry weight value were recorded in Sebak10 ton ha-

1which were 25.89 and 5.96 g plant-1, respectively. The highest value of the fresh weight 
of leaf 73.63 g plant-1 and dry weight of leaf 8.20 g plant-1 were recorded in GTS10 ton ha-1. 
Results did not vary significantly (p < 0.05). 
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Table 5. Effects of different organic manures and NPK fertilizers on the fresh and dry weight      
of Aloe vera. 

 

Treatments  Fresh weight (g plant-1) Dry weight (g plant-1) 

Root Leaf Total Root Leaf Total 

Control (-OM & -NPK) 2.70 24.11 26.81 1.00 5.05 6.05 

Kazi10 ton ha-1 4.20 61.67 65.87 1.26 7.55 8.81 

GTS10  ton ha-1 4.60 73.63 78.23 1.38 8.20 9.58 

Sebak10  ton ha-1 2.54 23.35 25.89 0.95 5.01 5.96 

ACI10  ton ha-1 3.55 41.57 45.12 1.12 5.65 6.77 

N100P20K60 kg ha-1 (100% NPK) 2.80 30.22 33.02 1.02 5.17 6.19 

N50P10K30  kg ha-1 (50% NPK) 4.05 58.96 63.01 1.20 7.00 8.20 

Kazi10  ton ha-1 + N50P10K30 kg ha-1 4.00 51.42 55.41 1.18 6.10 7.28 

GTS10  ton ha-1 + N50P10K30  kg ha-1 3.30 34.23 37.53 1.06 5.23 6.29 

Sebak10  ton ha-1 + N50P10K30 kg ha-1 3.70 45.67 49.37 1.10 5.80 6.90 

ACI10  ton ha-1 + N50P10K30  kg ha-1 4.35 65.19 69.54 1.28 7.80 9.08 

LSD at 5% NS NS - NS NS - 

 

 Protein content in leaf:  The highest protein content (16.84 %) was found in GTS10 ton 
ha-1and the lowest content (6.18 %) was found inSebak10 ton ha-1 treatment .Results varied 
significantly (p < 0.05). Nitrogen is the most imperative element for proper growth and 
development of plants which significantly increases the yield and its quality by playing 
vital role in biochemical and physiological functions of plant(26). Brady and Weil(27) 

concluded that the organic manures contain a passive fraction of 60 to 90 per cent which 
is very slowly available to plants. Akon et al.(28) observed that height, leaf area, and fresh 
and dry weights of leaf of Gynura procunbens varied significantly (p < 0.05) under seven 
types of manures. Magomya et al.(23) collected ten different plant samples from wild and 
farmland of Nizeria viz. Hibiscus cannabinus, Haematostaphis barteri, Sesamum indicum, 
Balanites aegyptiaca, Cassia tora, Celtis integrifolia, Anona senegalensiss, Ceiba petandra, Ficus 
ingens and Solanum melongena the protein of which ranged from 2.63 to 18.59%. 
 Residual value: Post -harvest soil analysis demonstrated that all of values of organic 
matter were higher than initial value due to the application of different manures. In 
GTS10 ton ha-1 treated soil showed highest concentration of organic carbon (2.80%). All of 
the values of organic carbon content were higher than control treatment.SRDI estimated 
that about 0.76 mha of arable land across the country was under very low organic matter 
content and 2.88 mha was under low organic matter content in 2010, which is 7.94 and 
30.00% of total arable lands. About 55.57, 5.28 and 1.21% of arable lands were under 
medium, high and very high level of organic matter contents(12). 
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Table 6. Effects of organic manures and NPK fertilizers on the concentration of Nitrogen and protein 
content in the leaf of Aloe vera. 

 

Treatments Conc. of Nitrogen 
(%) 

Protein 
(%) 

Control (-OM & -NPK) 1.78 11.13 

Kazi10 ton ha-1 1.48 9.28 

GTS10  ton ha-1 2.69 16.84 

Sebak10  ton ha-1 .99 6.18 

ACI10  ton ha-1 1.68 10.51 

N100P20K60 kg ha-1 (100% NPK) 1.63 10.20 

N50P10K30  kg ha-1 (50% NPK) 1.73 10.86 

Kazi10  ton ha-1 + N50P10K30 kg ha-1 1.70 10.63 

GTS10  ton ha-1 + N50P10K30  kg ha-1 2.54 15.90 

Sebak10  ton ha-1 + N50P10K30 kg ha-1 1.79 11.21 

ACI10  ton ha-1 + N50P10K30  kg ha-1 1.48 9.28 

LSD at 5% 0.022 0.196 

 
Table 7. Organic carbon, organic matter, concentration of nitrogen and carbon nitrogen ratio of the 

post-harvest soils. 
 

Treatments Organic 
carbon (%) 

Organic 
matter (%) 

Nitrogen 
(%) 

C-N 
ratio 

Control (-OM & -NPK) 1.12 1.93 0.13 8.61 

Kazi10 ton ha-1 1.44 2.48 0.16 9.00 

GTS10 ton ha-1 2.80 4.82 0.34 8.24 

Sebak10  ton ha-1 1.21 2.08 0.14 8.64 

ACI10  ton ha-1 1.70 2.92 0.18 9.44 

N100P20K60 kg ha-1 (100% NPK) 1.58 2.72 0.22 7.18 

N50P10K30  kg ha-1 (50% NPK) 1.71 2.94 0.19 9.00 

Kazi10 ton ha-1 + N50P10K30 kg ha-1 1.68 2.89 0.19 8.84 

GTS10 ton ha-1 + N50P10K30  kg ha-1 2.41 4.15 0.33 7.30 

Sebak10 ton ha-1 + N50P10K30 kg ha-1 1.72 .96 0.21 8.19 

ACI10 ton ha-1 + N50P10K30  kg ha-1 1.44 2.48 0.16 9.00 
 

 Traditional farming system and indiscriminate use of fertilizers and pesticides are 
degrading the soil and killing microorganisms and this ultimately reduces soil 
respiration and soil fertility and has a direct influence on food production(29). Results 
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demonstrated that the highest growth and yield  and protein content in the leaf of Aloe 
vera was observed in GTS10 ton ha-1 organic manure treatment. Research on the properties 
of Aloe which are medicinally important, still needs to be explored (30).  
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