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ABSTRACT  
 

The study was conducted to observe the effects of different organic fertilizers on the growth and 

yield of lettuce in the field conditions during the period from October 2011 to January 2012. The 

experiment was performed by randomized block design consisted of four factors as well as control 

(without fertilizer), poultry manure (chicken litter), cattle manure (cow dung) and commercial fertilizer. 

Under these four factors, eight treatments namely T0 (control); T1, T2 and T3 (10, 20, 30 tons/ha 

of poultry manure, respectively); T4, T5 and T6 (15, 25, 35 tons/ha of cattle manure, 

respectively); and T7 (10 tons/ha commercial fertil izer), with three replications were applied. 

The studies revealed that the highest production of lettuce was obtained by using eco-friendly 

organic fertilizer followed by commercial fertilizer than control one. The average maximum 

number of leaves, root length and yield per plot were observed by using cow dung in T6, while the lowest 

in T0. The chicken litter fertilized plants had relatively higher average leaves length, leaves breadth and 

base diameter; while the maximum dry matter content and yield per hectare were found by applying cow 

dung in T5. The highest gross return of BDT 1168800/ha and net return of BDT 683229/ha with the 

benefit cost ratio of 1.40 was obtained from T5. From the economic point of view, it is concluded that T5 

was the best dose of fertilizer for maximizing the growth and yield of lettuce. 
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INTRODUCTION 
 

Commercial and conventional farming has been and is still relying on the use of inorganic 

fertilizers for growing crops (Lampkin, 1990). This is because they are easy to use, quickly absorbed and 

utilized by crops. However, these fertilizers are believed to contribute substantially to human, animal 

food intoxication and environmental instability/degradation. The chemical fertilizers used in 

conventional agriculture contain just a few minerals, which dissolve quickly in damp soil and give the 

plants large doses of minerals. Organic fertilizers can, therefore, be used to reduce the amount of toxic 
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compounds (such as nitrates) produced by conventional fertilizers in vegetables like lettuce, hence, 

improving the quality of leafy vegetables produced as well as human health (Masarirambi et al., 2010). 

At present, the people are willing to get the vegetable without the inorganic fertilizer, because the people 

are suffering with some serious diseases which are due to the affect of inorganic fertilizer (Asaduzzaman 

et al., 2010). With continuing consumer concerns related to the environment and the chemicals used in 

food production, and the growing availability of certified organic production, the outlook for continuing 

growth of organic production is bright (Dimitri and Greene, 2002). Farm income will also improve when 

farmers use less money on fertilizers and pesticides for growing crops (Masarirambi et al., 2010).  

Lettuce (Lactuca sativa L.), an annual leafy herb belonging to the family Compositae, is one of 

the most popular salad crops which mainly grows in temperate regions and in some cases in the tropic 

and sub-tropic regions of the world. The best temperature for cultivation of lettuce is 18-25°C and the 

night temperature is 10-15°C (Ryder, 1998; Lindquist, 1960). The nutritive value of lettuce is very high 

which contains vitamin A and C, minerals (calcium, phosphorus and iron), protein, carbohydrate, fat, etc. 

(Gopalan and Balaraman, 1966). Lettuce is also known as anodyne, sedative, diuretic and expectorant 

(Kallo, 1986). It is a newly introduced crop in Bangladesh and getting popularity day by day though its 

production package is not much known to the Bangladeshi farmers. The supply of nutrient and production 

technology plays a vital role in the production and quality of lettuce.  

Being a succulent vegetable, fertilizer application in appropriate time with appropriate dose and 

sufficient irrigation by using proper method is also the prerequisite for the cultivation of lettuce. 

Deficiency of soil nutrient is now considered as one of the major constraints to successful upland crop 

production in Bangladesh (Islam and Noor, 1982). As organic farming eliminates agrichemicals and 

reduces other external inputs to improve the environment as well as farm economics, organic farming can 

play a vital role in the maximum profitable production of lettuce with sustaining soil fertility than the use 

of nutrient deficiency in the soils (Uddin et al., 1995). The experiment was undertaken to observe the 

growth and yield of lettuce under different organic manures application, to find out the suitable organic 

manure for higher production, and to investigate the proper dose for the maximum production of lettuce. 

MATERIALS AND METHODS 
 
STUDY AREA 

 
The experiment was conducted in free land space in front of Weather Office in Akurtakur para of 

Tangail town, Bangladesh (Figure 1). Geographically, the experimental site is located at 24°15'N latitude 

and 89°56'E longitude at an elevation of 18 m above the sea level. The site belongs to the non-calcareous dark 

grey floodplain soil under the Agro-ecological zone (AEZ) of young Brahmaputra and Jamuna floodplain. 

The experimental field was a medium high land with leveled topography and poor drainage condition. A 

morphological description of the experimental field is shown in Table 1, which characterized by high 

temperature, high humidity and heavy rainfall with occasionally gusty winds in April to September (Kharif season) 

and scanty rainfall associated with moderately low temperature during October to March (Rabi season). The winter 

season extends from November to February in Bangladesh. 
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LAND PREPARATION 
 

The experimental land was ploughed several times to obtain a good tilt condition. The land was 

leveled and removed all the weeds, stubbles and crop residues and finally prepared for planting the 

lettuce seeds. 

Figure 1. Map showing the study area in Tangail town of Bangladesh (Source: Banglapedia, 2008) 
 

 

 
 

Table 1. Morphological descriptions of the experimental field in Tangail town of Bangladesh 
 

Morphological information  Descriptions 

Latitude 24°15'N 
Longitude 89°56'E 
Location Akurtakur para, Tangail town, Bangladesh 

AEZ Young Brahmaputra and Jamuna floodplain 
Land type Medium high land 
General soil type Non calcareous dark grey floodplain soil 
Parent materials Young Brahmaputra river borne deposits 
Soil series Sonatola 
Drainage system Poor drainage system 
Flood level Above flood level 
Topography Fairly level 
Vegetation Rice and other vegetation crop grown year round 

Source: SRDI (2001) 
LAYOUT AND DESIGN OF THE EXPERIMENTAL FIELD 
 

The total number of plots was 24 and total area of the field was 3.6×6.95 m2. The size of a plot 

was 1.0×0.7 m2. The inter-block and inter-plot were each with 0.15 m spacing. The length, width and 
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area of a single plot were 1.0 m, 0.7 m and 0.7 m2, respectively. The length, width and area of the total 

plot were 6.95 m, 3.60 m and 25.02 m2, respectively. All the treatments of the experiment were assigned 

at random to each plot within a block. 

 
TREATMENTS OF THE EXPERIMENT  
 

The experiment was consisted of four factors as well as control (without fertilizer), poultry 

manure (Chicken litter), cattle manure (Cow dung) and commercial fertilizer (NPKS), and under these 

four factors eight treatments were applied namely T0 (control), T1 (10 tons/ha poultry manure), 

T2 (20 tons/ha poultry manure), T3 (30 tons/ha poultry manure), T4 (15 tons/ha cattle 

manure), T5 (25 tons/ha cattle manure), T6 (35 tons/ha cattle manure) and T7 (10 tons/ha 

commercial fertil izer). The experiment was performed by randomized block design (RBD) with three 

replications. The layout of the experimental field is shown in the Figure 2. 

 
 

Figure 2. Layout of the experimental field. Note: T = Treatment and R = Replications 

 
USES OF FERTILIZERS 
 

Well decomposed cow dung and chicken litter were incorporated in the plots as per treatment at 

5 days before showing the seeds and then they were mixed thoroughly with the soil. The commercial 

fertilizers were also applied before 2 days of showing the lettuce seeds. 
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SOWING AND GERMINATION OF LETTUCE SEEDS 
 

Lettuce seeds were soaked in water for 48 hours and then seeds were mixed with soil and sown in 

seedbed. The seeds were sowed on 23th November, 2011. The unit plot size was 1.00×0.75 m2. The 

germination of seeds started from 3rd day after sowing and on the 5th days maximum seeds were germinated 

successfully. 

HARVESTING AND DATA COLLECTION 
 

To evaluate yield, harvesting was done three times at different growth stages. First, second and 

third harvesting was done at 30, 45 and 60 days after sowing (DAS) the seeds, respectively. Different 

yield contributing data were recorded from the mean of five harvested plants which were selected at 

randomly from each unit plot of every harvesting stage. The plants in the outer rows and the extreme end 

of the middle rows were excluded from the randomly selection to avoid the border effect. The total 

number of leaves per plant was counted as the average of five plants selected at randomly from the inner 

rows of each plot starting from 30 to 60 DAS at 15 days interval. The length and breadth of leaves, and 

the root length and base diameter of plant were measured by using a meter scale. Yield of lettuce per plot 

was recorded as the whole plant in every harvest within a plot and included weight of lettuce at different 

harvesting time. Yield per hectare of lettuce was calculated by converting the weight of plot yield to 

hectare.  

The moisture content was measured by the formula: Moisture (%) = [(Wet weight - Oven dry 

weight)/ Wet weight] × 100, while the dry matter content was measured by: % Dry matter content = 100 

- Moisture content, in the Environmental Biology Lab of the Department of Environmental Science and 

Resource Management of the University. Data collected at 60 DAS was considered as the resultant data 

for the study. The effects of different organic fertilizers on the physical growth of lettuce are shown in 

Table 2. 

ECONOMIC ANALYSIS 
 

The economic analysis was done by calculating the gross return by summing up the total value of 

lettuce yield. The cost of production was calculated and net return was then calculated by: Net return = 

Gross return - Cost of production. The benefit cost ratio (BCR) was calculated by: BCR = Net return per 

hectare/ Total cost of production per hectare (BDT). 

DATA ANALYSIS 
Collected data were statistically analyzed by Statistical Package for Social Science (SPSS) and 

Microsoft Office Excel. 

RESULTS AND DISCUSSIONS 
 

The study showed that there are significant differences in growth parameters of lettuce amongst 

treatments, where the cow dung fertilized plots exhibited the average maximum number of plants per plot 

than others where the maximum number (65) was recorded in T5 (Figure 3). Similarly, the lettuce plants 

fertilized with cow dung had relatively higher average number of leaves per plant where the maximum 

was found in T6, followed in decreasing order by chicken litter and commercial fertilizer and lastly 
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control exhibited the least number of leaves per plant (Figure 4). Organic manures also produced the 

highest average root length (0.12 m), because it ensures favorable condition for the growth of lettuce, where 

the average maximum root length (0.13 m) was found in T6 and the minimum (0.09 m) was observed in T2, 

respectively. But there was significant negative relationship between the number of plants per plot and leaves 

length (Figure 5). 

 

 
 

Figure 3. Effects of different doses of organic and commercial fertilizers on the number of plants 
per plot  

 
 

 
 

Figure 4. Effects of different doses of organic and commercial fertilizers on the number of leaves 
per plant 

 
 During the period of plant growth, the chicken litter fertilized plants exhibited the average 

maximum leaves length where the highest was observed in T2, followed by cow dung and commercial 

fertilizer and the minimum by control. The study showed that there was positive relation between the 

number of leaves per plant and leaves length which was statistically significant (Figure 6). The average 
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maximum and minimum leaves breadth per plant was found by using cow dung (T6) and chicken litter (T4), 

respectively, while the average maximum and minimum base diameter per plant was recorded in chicken 

litter and cow dung fertilized plants, respectively (Table 2). It was also observed that chicken litter was 

superior to produce the best result than that of other treatments on cultivation of lettuce. This could also 

be attributed to the large quantities of available phosphorus and available potassium contained in the 

chicken manure. Cantaloupe (Cucumis melo) plants receiving chicken litter exhibit relatively higher 

marketable yield than those receiving no chicken litter (Ghanbarian et al., 2008). Sattar et al. (2007) 

evaluated the application of poultry manure caused the highest yield and yield component of Mukhi kachu. 

Similar results were obtained with Broccoli (Ouda and Mahadeen,2008). 

 

 

 
 
 

Figure 5. Correlation between the number of plants per plot and leaves length. 
 
 
 

 
 

Figure 6. Correlation between the number of leaves per plant and leaves length. 
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Table 2. Effects of different organic fertilizers on the growth of lettuce. 

Growth 

factors 

DAS Fertilizers 

C PM CM CF 

T0 T1 T2 T3 T4 T5 T6 T7 

Leaves 

length (m) 

30 0.04 0.05 0.04 0.05 0.05 0.09 0.08 0.04 

45 0.10 0.13 0.13 0.12 0.12 0.13 0.15 0.09 

60 0.17 0.23 0.26 0.24 0.22 0.21 0.23 0.22 

Average 0.17 0.24 0.22 0.22 

Leaves 

breadth (m) 

30 0.03 0.04 0.04 0.04 0.04 0.04 0.05 0.02 

45 0.06 0.11 0.07 0.10 0.07 0.07 0.13 0.11 

60 0.16 0.21 0.21 0.21 0.15 0.17 0.22 0.19 

Average 0.16 0.21 0.18 0.19 

Base 

diameter  

(m) 

30 0.01 0.02 0.02 0.03 0.02 0.02 0.03 0.02 

45 0.03 0.06 0.07 0.06 0.04 0.04 0.07 0.05 

60 0.11 0.13 0.18 0.12 0.15 0.10 0.11 0.13 

Average 0.11 0.14 0.12 0.13 

Note: DAS= Days after sowing, T= Treatment, C = Control (without fertilizer), PM = Poultry manure, 

CM = Cattle manure, CF = Commercial fertilizer, Average = 60 DAS. 

The average values of wet weight of plant were ranged from 35.72 to 306.63 g, where the 

maximum and minimum wet weight of plant was found in T0 and T2, respectively (Table 3). The average 

maximum dry weight of plant was obtained in T7, while the lowest was found in T1. The maximum 

moisture content of lettuce was obtained by chicken litter in T2, while the minimum was obtained by cow 

dung in T5 (Table 3). There were considerable variations in mean leaves dry matter of lettuce. The 

maximum and minimum dry matter content was found in T5 and T2, respectively (Table 3). Similar result 

was also found in a study by Magkos et al. (2003) evaluated the dry matter content of several vegetables 

and found that organically cultivated crops had higher dry matter content than those grown 

conventionally. These findings, however, are evident only for the plants that grow above the ground (leaf 

vegetables) such as spinach, lettuce, chard, savoy cabbage and white cabbage (Magkos et al., 2003). 

 On the other hand, the highest yield per plot was recorded in T6 and the lowest in T3 (Table 4) and 

the yield of lettuce per plot was increasing and decreasing with the increasing of number of plants per plot 

and leaves length (Figure 7 and 8). Table 4 was also depicted that the growth and yield of lettuce per plot 

was highest by using cattle manure of 35 tons/ha. Similar result was also found by Xu et al. (2005) in a 

study on yield and quality of leafy vegetables grown with organic fertilizers showed that vegetables 
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grown with organic fertilizers grew better and resulted in a higher total yield than those grown with 

chemical fertilizers. 

Table 3. Effects of different organic fertilizers on the physical properties of lettuce. 

Properties DAS Fertilizers 

C PM CM CF 

T0 T1 T2 T3 T4 T5 T6 T7 

Wet weight 

(g/plant) 

30 0.43 0.85 0.5 0.72 0.68 1.36 1.33 2.13 

45 4.36 18.88 8.38 11.62 7.88 16.8 21.09 4.20 

60 35.72 240.36 306.63 203.94 125.86 104.99 168.53 195.94 

Average 35.72 251.31 133.13 195.94 

Dry weight 

(g/plant) 

30 0.05 0.052 0.04 0.054 0.062 0.133 0.102 0.97 

45 0.85 1.126 0.998 0.995 1.05 1.088 1.038 0.85 

60 15.52 22.50 17.0 18.26 24.35 24.13 24.57 19.46 

Average 15.52 19.25 24.35 19.46 

Moisture 

content (%) 

30 88.37 93.88 92 92.5 90.88 90.22 92.33 95.45 

45 80.50 94.04 88.09 91.44 86.68 93.52 95.08 79.76 

60 78.54 90.64 94.64 91.05 80.65 77.02 85.42 90.07 

Average 78.54 92.11 81.03 90.07 

Dry matter 

content (%) 

30 11.62 6.16 8 7.5 9.12 9.7 7.67 4.55 

45 19.5 5.6 11.7 9.36 13.32 6.48 4.92 20.24 

60 20.85 9.36 5.54 8.95 19.28 28.98 14.58 9.93 

Average 20.85 7.95 20.95 9.93 

Note: DAS= Days after sowing, T= Treatment, C = Control (without fertilizer), PM = Poultry manure, 

CM = Cattle manure, CF = Commercial fertilizer, Average = 60 DAS. 
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Table 4. Effects of different organic fertilizers on the yield of lettuce. 

Yields DAS Fertilizers 

C PM CM CF 

T0 T1 T2 T3 T4 T5 T6 T7 

Yield per 

plot (kg) 

30 0.03 0.01 0.083 0.01 0.26 0.09 0.05 0.01 

45 0.31 0.31 0.64 0.12 0.30 1.09 0.73 0.01 

60 2.51 3.93 2.35 2.11 4.74 5.84 6.82 6.53 

Average 2.51 2.80 5.80 6.53 

Yield per 

hectare 

(tons) 

30 0.43 0.19 0.54 0.11 0.37 1.26 0.81 0.10 

45 4.38 4.38 9.01 1.71 4.24 15.6 10.57 0.19 

60 35.8 56.0 33.5 30.0 67.7 97.4 83.4 93.1 

Average 35.8 39.83 82.83 93.1 

 

Note: DAS= Days after sowing, T= Treatment, C = Control (without fertilizer), PM = Poultry manure, CM = Cattle 

manure, CF = Commercial fertilizer, Average = 60 DAS. 

 

 
Figure 7. Correlation between the number of plants per plot and yield per plot. 
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Figure 8. Correlation between the leaves length and yield per plot. 
 

The economic analysis was done to find out the gross and net return and the benefit cost ratio 

and presented under gross return, net return and benefit cost ratio. The highest gross return of BDT 

1168800/ha was obtained from T5 and the lowest gross return of BDT 429600/ha was found from T0. In 

case of net return, the highest net return of BDT 683229 was obtained from T5 and the lowest net return 

(BDT -1257721/ha) was obtained T3. The highest and lowest benefit cost ratio was found from T5 and 

T3, respectively (Table 5). Therefore, from the economic point of view, it is apparent that T5 was more 

profitable than the rest of the treatments for lettuce cultivation. 

 
Table 5. The cost benefits analysis of lettuce production in Tangail town of Bangladesh. 

Fertilizer T Production cost 

(BDT/ha) 

Yield 

(tons/ha) 

Gross return 

(BDT/ha) 

Net return 

(BDT/ha) 

BCR 

Control T0 185571 35.8 429600 244029 1.32 

Poultry 

manure 

T1 285571 56.0 672000 386429 1.35 

T2 385571 33.5 402000 16429 0.04 

T3 485571 30.0 360000 -125571 -0.26 

Cattle 

manure 

T4 365571 67.7 812400 446829 1.22 

T5 485571 97.4 1168800 683229 1.40 

T6 605571 83.4 1000800 395229 0.65 

Commercial T7 535571 93.1 1117200 581629 1.08 

Note: T = treatment, BCR = Benefit cost ratio, BDT = Bangladesh Taka 
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CONCLUSIONS 
 

The result of the experiment indicated that the highest growth and yield of lettuce was obtained 

by using eco-friendly organic fertil izer than the commercial fertil izer and the minimum 

yield was obtained by control treatment. Although the average leaves length, leaves breadth, 

base diameter, green weight and moisture content of lettuce were increased by using different 

treatments of poultry manure, it was not economically profitable. On the other hand, the cattle 

manure produced nearly same amount of lettuce which showed the highest economic 

potentiality. The study also concluded that the treatment T5 i.e. 25 tons/ha cattle manure was the 

best dose of organic fertilizer for maximizing the production of lettuce as it produced highest yield per 

hectare which was also economically profitable. 
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