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Abstract 

The research trail was conducted in the field of Horticulture PMAS Arid Agriculture University 

Rawalpindi during2015-16 using 3 replicated RCBD. Two varities of Lettuce grand rapid and ice-

bergwere tested. Physical Attribute data i.e. Number of leaves, Plant height, Total leaf Area per 

Plant, Fresh plant Weight, Leaf dry weight and organoleptic properties were observed. The average 

number of leaves mean between the two varieties was observed to be highly significant. Ice-berg 

lettuce produced maximum number of leaves with average mean 8.98. Grand rapid lettuce 

produced highest leaf length with average mean 14.82 cm compared with ice-berg lettuce which 

produced leaf length with average mean 12.34 cm. In case of ice-berg lettuce, maximum area was 

depicted in plants grown in T1 that was 93.07 cm2. Ice-berg lettuce produced heavier leaf with 

501.3 g compared with grand rapid lettuce (308.6g). Leaf dry weight of ice-berg lettuce (16.4 g) 

showed significant difference with grand rapid lettuce with 9.8 g. In grand rapid lettuce highest 

dry matter is recorded in T1 with dry weight of 14 g. The highest significant values for aroma were 

4.5 and 3.5, found in lettuce grown in T1 and T2, respectively. But least values were 2.6 and 2.1 in 

T2 (V2) and T3 (V1) respectively .All the physical attributes were highly significant among 

treatments and varities. From this study it was observed that hybrid varity ice-berg is better than 

grand rapid morphologically. Where as in treatments, T1 (chicken manure) was good with regards 

to physical attribute. 

Keywords: Growth; Physical attribute; Lettuce; Organic Fertilizers; Organoleptic Properties; 

Varieties

Introduction 

Lettuce, scientifically known as Lactuca 

sativa L. is generally found in mixture of 

sandwiches and salad as well as a vital 

component in nutrition and diet of west 

countries. Lettuces were fresh vegetables 

consumed in the United States the 2nd largest 

at 28.0 pounds/capita in 2008, after 36.7 
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pounds of potatoes[1].Lettuce belongs to the 

family of Asteraceae, the tribe of more than 

100 species Lactuca Cichorieae, only three 

that are (Lactucavirosa L., Lactucaserriola 

L., and Lactucasaligna L.) can pass to the 

crossbar spleen by traditional breeding 

methods and thus represent the most essential 

breeding group. They are all diploids with 

2n= fertilize 2x = 18 chromosomes [2]. There 

are five most important types of lettuce plant 

which are romaine lettuce, crisphead lettuce 

also known as iceberg, butterhead lettuce, 

stem lettuce and leaf lettuce in which Stem 

lettuce is largely shaped and produced in 

people republic of China. In the year of 2010, 

up to 58% of the production was generated in 

the United States was head type lettuce, up to 

29% was romaine lettuce and 13% was leaf 

types [3]. 

The most common lettuce which is mostly 

consumed especially in fast foods and 

restaurants are Iceberg [4]. This most popular 

vegetables in salads are utilized in escalating 

amounts because of its perception as being 

‘‘healthier” foods [5]. The vigorous 

properties are recognized due to huge 

delivery of antioxidant mainly polyphenols, 

fiber contents as well as vitamin C [6]. 

Polyphenols (anthocyanins and flavonols) 

was described of having greater antioxidant 

action than vitamins C and E [7]. 

The organic production of vegetables using 

dung and manure are also gaining energy in 

the area [8]. The substrates comprise organic 

materials, such as wood chips, barks, coconut 

fibers, dehydrated moss and peat [9]. Soil and 

peat moss when mixed, it boosts water 

retention capability and works as a buffer 

caused by fertilizer application. Chicken 

manure is an excellent fertilizer used because 

it has high content of nutrient, especially for 

Potassium, Nitrogen and Phosphorus. 

Manures decompose in the soil and discharge 

nutrients for yield to uptake. The availability 

of chicken manure also reduces the costs of 

fertilizers in the production of vegetables. 

Chicken manure is basically the organic 

waste from poultry[10]. Manure are 

generally referred to the waste materials of 

cattle’s and chicken also known as organic 

material and other massive, natural 

substances that are mixed with soil in order 

to enhance and improve the productivity and 

health of crops [11]. 

Positive amounts of numerous central 

components are present in lettuce, such as 

antioxidants, Phenol, calcium, iron, vitamins 

A and C etc. In local medication, seeds of 

lettuce are utilized in crush form for the 

curing of asthma, pertussis, rhinitis and 

cough and its extract is engaged as a sedative 

as well as for the cure of insomnia. Moreover, 

the Seeds oil extract have painkiller outcome 

after applying externally on the head [12]. 

Materials and methods 

The research trial was carried out in the field 

area of Horticulture Department Pir Mehr Ali 

Shah-University of Arid Agriculture 

Rawalpindi in the year 2015-2016.Healthy 

and disease free seeds of two varities of 

lettuce grand rapid and ice-berg (local and 

hybrid) were taken and sown in pots contains 

soil, silt, and farm yard manure in the ratio of 

1:1:1inmonth of October 2015 as shown in 

(Table 1). Soil was thoroughly prepared by 

adding well rotten farm yardmanure one 

month before bed preparation. Land was 

prepared by ploughing the field twice 

followed by planking and seedlings were 

transplanted. After 40 days, healthy seedling 

were transplanted on well prepared raised 

beds according to recommended spacing for 

both hybrid and local lettuce, P-P distance 

was 15-20 cm and B-B distance was 50 cm, 

All treatments were replicated three times 

with following treatments. 

Physical attribute 

Morphological data were taken in the 

University research field. The data from both 

varieties (hybrid and local). 
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Table 1. List of four organic fertilizers with specific concentration and ratios 

Treatments Code Concentrations Ratio 

T0 Control Soil  

T1 Chicken manure + compost 5kg/bed 1:1 

T2 Compost + peat moss 5kg/bed 1:1 

T3 Peat moss+ chicken manure + compost 5kg/bed 1:1:1 
The data on following traits was recorded at pre and post-harvest 

 

Number of leaves 

Number of outer and inner leaves per 

randomly selected lettuces plants from both 

varieties (hybrid and local) was taken at 

harvesting stage with three replications. 

Total leaf area per plant(cm2) 

The measurement of leaf area of both varities 

was taken from randomly selected plants of 

both local and hybrid lettuce at harvesting 

and then calculated to get maximum width 

and length. For the accurate measurement 

plastic scale was used[13]formula was used 

to get the total leaf area per plant using.  

Leaf area = maximum width x maximum 

length x 0.74 

After performing calculation the average leaf 

area was taken. 

Fresh plant weight (gm) 

Fresh plant weight from all the treatments at 

the time of harvest was taken in grams and 

compared with controlled. Electronic 

weighing balance was used for measuring 

weight in order to ensure the correct 

measurement. 

Leaf Dry weight(gm) 
Dry matter contents of the powdered leaf 

samples from both varities of lettuce (hybrid 

and local) were determined by oven drying at 

105ºC until a constant weight was obtained 

[14]. 

Organoleptic properties 

Quality parameters including flavours, taste 

and quality was found out by organized team 

of individuals. The panel decide taste, 

crispness and flavor according to their taste 

preferences to check Phenolic level. 

Statistical analysis 

The study was conducted with a completely 

randomized design (RCBD) with four 

treatments, two varieties and three replicates 

in the field and the Complete Randomized 

Design (CRD) was followed in the laboratory 

of Horticulture Department Pir Mehr Ali 

Shah-University of Arid Agriculture 

Rawalpindi. The data will be subjected to 

Analysis of Variance (ANOVA)and least 

significant difference (LSD) test was used to 

compare differences between treatments at 5 

% level of significance. 

Results and discussion 

In the present study two varieties of Lettuce, 

grand rapid and ice-berg (local and hybrid) 

were grown in four different treatments of 

organic fertilizers. The data concerning 

various growth and production parameters of 

lettuce influenced by different growth 

substrates was collected and statistically 

analyzed which are discussed as following, 

Physical attribute analysis 

Number of leaves 

The average number of leaves mean between 

the two varieties was observed to be highly 

significant. Apparently, ice-berg lettuce 

produced maximum number of leaves with 

average mean 8.98 leaves per plant compared 

with grand rapid lettuce which produced 

maximum number of leaves with average 

mean 6 leaves per plant as shown in (Table 

2&Fig. 1) respectively. This could be 

attributed to differences in the varietal 

characteristic of the two lettuce verities. 

It was observed that the lettuce varieties 

grown in T1 treatment (Chicken manure + 

compost) exhibited the highest value with 

8.46 leaves per plant. Those grown in T2 

treatment (Compost + peat moss) followed 

with average mean of 7.45 leaves per plant. It 

was succeeded by T3 treatment (Peat moss+ 
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chicken+ compost) with average mean of 

7.25 leaves per plant and the lowest value 

was found to be those grown in T0 treatment 

(Control) with average mean of 6.8 leaves per 

plant. Maximum number of leaves were 

shown by V2 variety (ice-berg lettuce) 

(10.33) grown in T1 treatment (Chicken 

manure + compost). This means that 

treatment with different organic fertilizers 

highly affected the yield of lettuce.  

The current research result are also in 

accordance with work of Masarirambi et al. 

[15], who conducted an experiment to assess 

the effects of organic fertilizers on yield and 

quality of lettuce grown in river sand. With 

different organic fertilizers i.e. (a) bounce 

back compost, (b) cattle manure and (c) 

chicken manure. Lettuce plants fertilized 

with chicken manure had relatively higher 

average number of leaves per plant as 

compared to other organic fertilizers. The 

need and consumption of chicken manure has 

surpasses the use of other animal manure, 

because of its high content of potassium, 

phosphorus and nitrogen chicken manure is 

preferred amongst other animal wastes due to 

its high concentration of macro nutrients 

[16]. In addition, application of chicken 

manure to soil enhances concentration of 

water soluble salts in soil. significant 

increases of N (50%) and P (80%) were 

observed following addition of chicken 

manure [17].

 

Table 2. Number of leaves in lettuce varieties grown with different manure treatments 

Treatments grand rapid ice-berg Mean 

Control 5.3ab 8.3a 6.8a 

Chicken manure + compost 6.6a 10.33b 8.46a 

Compost + peat moss 5.6ab 9.3a 7.45a 

Peat moss+ chicken manure + compost 6.5a 8a 7.25a 

Mean 6a 8.98a  
Means in the same column or row followed by a common letter (s) are not significantly different at 5% level by LSD 

 

Figure 1. Increase in number of leaves per plant for grand rapid and ice-berg lettuces with 

four different manure treatment 

 

Total leaf area per plant (cm2) 

Results were significant for leaf area at the 

time of lettuce harvest. In case of ice-berg 

lettuce, maximum area was shown in plants 

grown in T1 treatment (Chicken manure + 

compost) that was 93.07 cm2 followed by T3 

treatment (Peat moss+ chicken+ compost) 

and T0 treatment (Control) which was 66.85 
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and 66.00 cm2 respectively and were not 

greatly different from each other. However 

least leaf area was recorded in plants grown 

in T2 treatment (Compost + peat moss) that 

was 61.08 cm2. In grand rapid lettuce, it was 

observed that plants grown in T1 treatment 

(Chicken manure + compost) had higher leaf 

area (73.13 cm2) followed by T2 treatment 

(Compost + peat moss) with leaf area 59.24 

cm2 that is not greatly different from T3 

treatment (Peat moss+ chicken+ compost) 

means and the least being expressed against 

T0 treatment (Control) (39.89 cm2) as shown 

in (Table 3&Fig. 2) respectively. 

The present findings are also similar with the 

results of the earlier researchers as 

documented that indicated significant 

(P<0.05) differences in leaf area index (LAI) 

amongst treatments. The lettuce fertilized 

with chicken manure eventually exhibited 

relatively higher LAI, followed by lettuce 

grown using cattle manure. 

It was found by Dayananda and 

Whundeniya[18] that long root length is 

responsible for higher leaf area because 

longer roots absorb more nutrients from the 

soil that will result in larger area. Chicken 

manure + compost in combination with other 

media e.g. peat, gives good results because of 

good aeration and absorption of nutrients 

from media mixtures give higher yields as 

compared to other media combinations. 

Chicken manure is preferred amongst other 

animal wastes due to its high concentration of 

macro nutrients [16]. In addition, application 

of chicken manure to soil enhances 

concentration of water soluble salts in soil.

 

Table 3. Leaf area (cm2) in lettuce varieties grown with different manure treatments 

Treatments grand rapid ice-berg Mean 

Control 39.89ab 66.00b 52.94b 

Chicken manure + compost 73.13a 93.07a 83.10a 

Compost + peat moss 59.24b 61.08b 60.16b 

Peat moss+ chicken manure + compost 45.97ab 66.85b 56.41b 

Mean 71.75a 63.15b  
Means in the same column or row followed by a common letter (s) are not significantly different at 5% level by LSD 

Figure 2. Comparison between mean values of Leaf Area of two Lettuce Varieties grand 

rapid and ice-berg using four different manure treatments 

 

Fresh plant weight (gm) 

Results for fresh plant weight after harvesting 

have been presented in (Table 4) which 

represents the mean values for all the 

treatments applied to both varieties of lettuce 

i.e. grand rapid and ice-berg. The average leaf 
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fresh weight between the two varieties was 

observed to be highly significant. 

Apparently, ice-berg lettuce produced 

heavier leaf with 501.3 g compared with 

grand rapid lettuce (308.6g). This could be 

attributed to differences in the varietal 

characteristic of the two lettuce varieties. 

Results revealed significance differences for 

the fresh plant weight in all the treatments. In 

grand rapid best plant weight was observed in 

the plants grown under T1 treatment (Chicken 

manure + compost) (308.6 g) followed by T2 

(Compost + peat moss) (233.6 g). And the 

least weight was observed in the plants grown 

in T3 (Peat moss+ chicken+ compost) (79.33 

g). For ice-berg maximum head mass was 

observed in T1 treatment (Chicken manure + 

compost) (501.3 g). Least mass was recorded 

in the plants grown under T3 (Peat moss + 

chicken + compost) (136.3 g).  

The variation among mean values of other 

treatments is his significantly different from 

highest and lowest values. The current 

research also supports the report of 

Masarirambi et al. [15]. According to study 

fresh weight was higher in those plants which 

were grown in the organic fertilizers as 

compared to other inorganic fertilizers. In an 

experiment performed by Dayananda and 

Whundeniya[18], Chicken manure was 

designated as the best media for fresh and dry 

plant weight. Chicken manure not only 

provides high nutrient contents (N, P, and K) 

in comparison with chemical fertilizer, but 

also adds organic matters to the soil to 

improve soil structure, aeration, soil 

moisture-holding capacity, and water 

infiltration. Manure applied to field plots also 

risked the subsurface water and groundwater 

quality if handled improperly. A comparison 

between plant weights for both varieties has 

been presented in (Fig. 3). 

 

Table 4. Plant fresh weight in lettuce varieties grown with different manure treatments 

Treatments grand rapid ice-berg Mean 

Control 128.6c 230b 179.3c 

Chicken manure + compost 308.6a 501.3a 405a 

Compost + peat moss 233.6b 337.6a 285.6b 

Peat moss+ chicken manure + compost 79.33bc 136.3c 107.8c 

Mean 187.5b 301.3b  
Means in the same column or row followed by a common letter (s) are not significantly different at 5% level by LSD 

Figure 3. Comparison between mean values of plant fresh weight of two Lettuce Varieties 

grand rapid and ice-berg using four different manure treatments 

128.6

308.66

233.66

79.33

230

501.33

337.66

136.3

0

100

200

300

400

500

600

Control Chicken
manure +
compost

Compost + peat
moss

Peat moss+
chicken+
compost

V1 (grand rapid)

V2 (ice-berg)



Pure Appl. Biol., 9(2): 1637-1645, June, 2020 
http://dx.doi.org/10.19045/bspab.2020.90172 

1643 

Leaf dry weight  

Leaf dry weight of ice-berg lettuce (16.4 g) 

showed significant difference with grand 

rapid lettuce with 9.8 g. In grand rapid lettuce 

highest dry matter is recorded in T1 treatment 

(Chicken manure + compost) with dry weight 

of 14 g followed by T3 (Peat moss + chicken 

+ compost) having 11.6 g dry weight as 

shown in (Table 5&Fig. 4) respectively. 

Least dry weight was observed in plants 

grown in T0 (Control) alone having 6.6 g dry 

weight. For ice-berg, highest dry matter 

content has been found in heads grown in T1 

treatment (Chicken manure + compost) with 

23 g and the lowest dry weight was recorded 

for T0 (Control) that was 11 g. Mean 

difference between other treatments are 

significantly different from highest and 

lowest values. The current research also 

supports the report of Masarirambi et al. [15]. 

According to his study There was a 

significant (P <0.05) difference on dry matter 

among treatments. Dry matter content was 

higher in plants from the organic fertilizers as 

compared to other organic fertilizers (As 

shown in Fig 4). Application of chicken 

manure to soil enhances concentration of 

water soluble salts in soil moreover it has 

high concentration of macro nutrients. It also 

adds organic matters to the soil to improve 

soil structure, aeration, soil moisture-holding 

capacity, and water infiltration 16].

 

Table 5. leaf dry weight in lettuce varieties grown with different manure treatments 

Treatments grand rapid ice-berg Mean 

Control 6.6b 11ab 8.8a 

Chicken manure + compost 14b 23a 18.5a 

Compost + peat moss 7b 12.3ab 9.6b 

Peat moss+ chicken manure + compost 11.6ab 19.3a 15.4a 

Mean 9.8b 16.4a  
Means in the same column or row followed by a common letter (s) are not significantly different at 5% level by LSD 

 

Figure 4.Mean values of leaf dry weight of two Lettuce Varieties using different manure 

treatments 
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grand rapid grown in Chicken manure + 

compost (T1) and Compost + peat moss (T2), 

respectively. But least values were 2.6 in ice 

berg and 2.1 in grand rapid T2 and T3, 

respectively. The mean values for flavor of 

different lettuce varieties have been 

displayed in (Table 6). The highest 

significant values for flavor is 4.7 found in 

plants grown in T3 for the variety V1 grand 

rapid lettuce and 4.6 in the plants grown in 

the T1 for variety V2 ice-berg lettuce. It is 

obvious from result that flavor of both lettuce 

varieties were significantly different among 

treatments. The flavor of lettuce variety V2 

grown in T0 was kept within acceptable 

limits; these were ranked as third highest 

flavor score values. Others with lower values 

are may be due to inexperienced panelists for 

flavor. In case of V1, highest rank for flavor 

was given in all the treatments.  

The current research is highly supporting the 

report of Masarirambi et al. [15]. According 

to his study Organoleptic tests showed that 

there were no significant (P> 0.05) 

differences in appearance and taste among 

treatments. Results of this experiment 

showed that inorganic fertilizers were less 

suitable in lettuce production in river sand 

when compared to organic fertilizers. It is 

recommended that lettuce can be grown 

successfully using organic fertilizers. In (Fig. 

5) shows comparison between mean values 

of Aroma and flavor of lettuce leaves as 

affected by media substrates.

Table 6. Organoleptic properties of two lettuce varieties grown with different manure 

treatments 

Treatments  grand rapid ice-berg Mean 

Control 
Aroma 3.2c 3.4bc 3.3bc 

Flavor 3.5abc 2.7d 3.1c 

Chicken manure + compost 
Aroma 2.7d 4.5a 3.6abc 

Flavor 3.8abc 4.6a 4.2a 

Compost + peat moss 
Aroma 3.5bc 2.6d 3.1c 

Flavor 3.7abc 4.3a 4.0ab 

Peat moss+ chicken manure + compost 
Aroma 2.1d 3.9ab 3.0c 

Flavor 4.7a 4.1a 4.4a 
Means in the same column or row followed by a common letter (s) are not significantly different at 5% level by LSD 

Figure 5. Comparison between mean values of organoleptic properties of two Lettuce 

Varieties grand rapid and ice-berg using four different manure treatments 
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Conclusion 

All the physical attributes were significant among 

treatments as well as between varieties of lettuce. 

From this study it was concluded that hybrid 

varity ice-berg was much better than grand rapid 

lettuce morphologically. In case of treatments, 

T1treatment (chicken manure) was better than 

other treatments with regards to physical 

attributes. 
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