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ABSTRACT 
 
A pot experiment was carried out to study the effect of potassium fertilization rates of 60, 70 and 80 kg K2O fed-1 

combined with compost application at rates of 2, 4, 6 ton fed-1 on the yield quantity and quality parameters and 

nutritional status of lettuce plants (Lactuca sativa L. cv Batavia). Results indicated that, increasing K fertilization 
rates from 60 to 80 kg K2O fed-1 under compost rates from 2 to 6 ton fed-1 led to significantly increasing of all yield 

parameters. The best treatment which achieved high values of yield parameters was 6 ton fed-1 of compost + 80 Kg 

K2O fed-1 of K fertilization. As well as increasing K fertilization rates from 60 to 80 Kg K2O fed-1 led to increasing 

yield quality components of lettuce plants such as leaves content of protein and carbohydrate and photosynthesis 
pigments. The results revealed that soil application of K fertilization succeeded in increasing N, P and K content of 

lettuce plants under all compost rates. 

The results show the importance of the use of potassium fertilization rate at 80 kg K2O fed-1in improving the growth 

and yield of lettuce, especially in the presence of organic fertilization at 6 ton fed-1. 
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INTRODUCTION 

 

Lettuce (Lactuca sativa) is the 26th among 39 vegetables and fruits of nutrition value and is the fourth of 

consumption.It planted for utilizing it leaves(vegetative parts) in eating, since 100 gm of lettuce contain 95% water, 
1 gm of protein, 3 gmcarbohydrate, 22 mg calcium, 25 mg phosphorus and 540 world units of vitamin "A" [1]. In 

Egypt, lettuce production area was 4541 ha with a total production of 113185 tons and average yield of 27.48 tons 

ha-1 in 2014 [2]. 

Composting is a biological operation in which organic biodegradable junks are converted into hygienic, humus rich 
product (compost) for use as a soil amendment and an organic fertilizer [3] [4]. Incorporation of compost into the 

soil serves as a basis for the nutrition of soil microbes, and therefore increases their activities [5]. The activities of 

soil microbes release nutrients such as nitrogen, phosphorus and sulphur into the soil and make them available for 

plant use [6]. Application of compost contributes to the stabilization of soil aggregate framework and hence 
improves soil structure, porosity and density. This leads to the reducing of soil runoff and erosion, thereby creating a 

better plant root environment [7]. Compost increases soil water holding capacity and plant water availability, 

reduces evaporation, and decreases leaching of nutrients. It also prevents plant diseases, and acts as a long-term slow 
release fertilizer [8] [9]. 
Potassium is a highly mobile element in the plant and is translocated from the antique to younger tissue[10]; and 

thus potassium deficiency symptoms usually occur first on the lower leaves of the plant and advance across the top 

as the severity of the deficiency increases  [11]. Potassium deficient crops grow slowly and have poorly developed 
root systems. Stalks are weak and lodging of cereal crops such as corn and small grain is common. When potassium 

is not sufficient, winter-killing of perennial crops such as alfalfa and grasses can occur. Seeds from potassium 

deficient plants are small, shriveled, and are more susceptible to diseases. Fruit is often lacking in normal coloration 
and is low in sugar content. Vegetables and fruits deteriorate rapidly when shipped and have a short shelf life in the 

market [12]. 

This work aimed to study effect of the rates of potassium fertilization and compost on the lettuce yieldquantity and 

quality and nutritional status. 
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MATERIAL AND METHODS 

 
A greenhouse experiment was conducted to study the effect  of different rates of compost (2, 4 and 6 ton fed-1) 

combined with various levels of potassium fertilization (60, 70 and 80 kg K2O fed-1) on yield parameters and leaf 

nutritional content in lettuce (Lactuca sativa L. cv Batavia) in the greenhouse of the National Research Centre, 
Dokki, Egypt. 
Plastic pots (30 cm in diameter) were filled with 10 kg soil. Some chemical properties of the soil used in Table (1). 

The compost was produced from plant residues (produced by Egyptian Company for Solid Waste Recycling). 

Compost was determinedTable(2) using the standard procedures outlined by [13].  

 

Table (1): Some chemical properties of soil used 
Soil property Value 

pH (1:2.5 soil suspension) 7.50 

EC (dS m-1), soil paste extract 1.20 

Soluble ions (mmol L-1) 

Ca++ 5..73 

Mg++ 4.21 

Na+ 1.54 

K+ 0.52 

CO3
-- nd* 

HCO3
- 1.10 

Cl- 0.96 

SO4
-- 9.94 

* nd = not detected 

 

The transplant of Lettuce (Lactuca sativa L.cv Batavia) were obtained from Al Hagag farms. The experiment laid 
out in a randomized complete block design with five replications. The transplant was done when the seedlings were 

with four true leaves. 

 

Table (2): Some chemical properties of compost used: 
Properties Compost 

pH 6.40 

EC (dS m-1) 4.94 

Moisture content (%) 15 

Organic matter (%) 46.48 

Organic carbon (%) 27.02 

Ash   (%) 53.52 

C/N ratio 1:19.3 

N (%) 1.40 

P (%) 0.54 

K (%) 0.9 

 

The lettuce plants samples were collected and the following measurements were recorded: fresh weight of leaves 

(g/plant), dry weight of leaves (g/plant), fresh weight of roots (g/plant), dry weight of roots(g/plant), leaf area (cm2), 

leaves number plant-1, root length (cm). Sample of leaves were oven dried at 70 °C then fine grinded and wet 
digested N, P and K contents of leaves. Chlorophyll content, total carbohydrates and protein were determined 

according to [14]. 

All data obtained were subjected to analysis of variance according to [15]. The least significant differences (LSD) at 
P= 0.05 level was to verify the difference between means of the treatments. 

 

RESULTS AND DISCUSSION 

 
Data in Table (3) indicated that di interaction effect of compost rates and potassium fertilization rates on yield 

parameters of lettuceplants.Increasing K fertilization rates from 60 to 80 kg K2O fed-1 under compostrates from 2 to 

6 ton fed-1 led to significantly increasing of all yield parameters( fresh  and dry weight of leaves, fresh and dry 
weight of roots, Leaf area, leaves number, root length ). The best treatment which achieved high values of yield 

parameters was 6 ton fed-1 of compost + 80 Kg K2O fed-1 of K fertilization.  

Compost application was important in enhancing growth and yield of all plants, because  compost provided some 

amount of nutrients needed for growth and yield of lettuce plants [16]. Masarirambi [17] studied on effect of 
organic fertilizer (bounce back compost, cattle manure and chicken manure) and inorganic fertilizer on lettuceyield 
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and quality. They found that type of fertilizer significantly affected growth, yield and nutritional quality of lettuce. 

The chicken manure exhibited comparatively higher values on number of leaves, plant height and marketable yield. 
Potassium is one of three major nutrients required for normal plant growth. It is involved in many physiological 

processes, including photosynthesis, transpiration, and growth and development [18]. Previous studies suggest that 

plant growth and yield are strongly affected by different amounts of potassium fertilization [19] [20]. Nurzyńska-
Wierdak [21] indicated that the increase in the amounts of K application led to increasing in fresh leaf weight and 
yield of plants. Abdel-Motagally and Osman [22] found that increasing K fertilization rates resulted to a significant 

increase in yield compared to the other treatments. 

 

Table (3): Effect of compost and potassium fertilization rates on lettuce yield parameters. 
Compost 

fertilization 

ton fed-1 

K 

fertilization 

KgK2O fed-1 

Fresh 

weight of 

leaves 

Dry 

weight of 

leaves 

No. of 

leaves 

Leaf 

area 

Root 

length 

Fresh 

weight of 

root 

Dry 

weight of 

root 

g  cm2 cm g 

2 

 

60 218.2 24.6 34.0 27.9 6.70 11.06 1.44 

70 223.3 25.2 39.7 41.9 7.37 11.52 1.59 

80 229.5 24.8 38.7 40.7 8.23 12.67 1.64 

4 

 

60 225.7 25.5 36.3 36.8 8.27 11.15 1.52 

70 232.9 26.3 32.0 50.3 8.97 11.83 1.62 

80 236.1 26.7 31.7 45.5 11.0 12.94 1.63 

6 

 

60 228.4 25.8 37.0 39.2 8.13 11.25 1.58 

70 255.1 28.8 34.3 57.2 8.97 12.98 1.62 

80 255.3 28.9 35.7 62.6 10.0 13.35 1.67 

LSD0.05 4.184 0.495 1.656 2.049 1.213 0.448 0.109 

 

Data in Table (4) indicated that the effects of compost and potassium rates on yield quality of lettuce plants.  Under 
all compost rates, increasing K fertilization rates from 60 to 80 Kg K2O fed-1 led to increasing yield quality 

components of lettuce plants such as leaves content of protein and carbohydrate and photosynthesis pigments 

(Chlorophyll a and b and carotined). Application of compost and inorganic fertilizers in combination exhibited an 

increase in growth related attributes of lettuce probably due to balanced C/N ratio, better organic matter build up, 
efficient microbial activity, better root proliferation, abundant supply and availability of nutrients from soil, more 

translocation of nutrients to aerial parts for protoplasmic proteins and synthesis of other compounds. When compost 
is applied to the soil, it can support plant growth and enhance plant yield as well as improve the physical, chemical 
and biological properties of soils [23]. Moreover, [24] concluded that the compost application allowed good yields 

and quality, even without an additional mineral fertilization. Osman [25] stated that the adding compost can be 

improved the nutrients availability by aerating the soil, rising water holding capacity of soil and decreasing down 

soil pH which provides the favorable conditions for the growth and ultimately good crop harvest was achieved. 
Potassium is macronutrient required by the plants for ideal development and yield. It is a basicpart in physiological 

and biochemical process in plant (protein synthesis, ion absorption and transport,photosynthesis, respiration and 

resistance in plants against pests and diseases [26] [27]. 

 

Table (4): Effect of compost and  potassium  fertilization rates on yield quality of lettuce plants. 
Compost fertilization 

ton fed-1 

 K 

fertilization 

Kg K2O fed-1 

Protein Carbohydrate Chlorophyll 

a 

Chlorophyll 

b 

Carotined 

%    

2 

 

60 10.67 20.3 21.3 10.8 4.22 

70 14.35 25.3 22.5 11.3 4.59 

80 15.70 26.7 30.4 15.5 3.70 

4 

 

60 19.72 21.4 20.6 10.6 3.80 

70 22.13 24.8 29.9 14.4 3.37 

80 15.68 26.7 30.5 15.9 3.03 

6 

 

60 18.18 21.9 25.1 12.1 3.20 

70 16.05 25.1 28.5 14.7 2.97 

80 14.66 23.7 31.0 15.7 3.90 

LSD0.05 2.44 1.14 3.11 1.1 0.02 

 

The results revealed that soil application of K fertilization succeeded in increasing N, P and K content of lettuce 
plants under all compost rates (Table, 5). It is also observed that to be obtain high values of N, P and K content of 

leaves lettuce been under highest rates of compost (6 ton fed-1) and K fertilization (80 Kg K2O fed-1).Organic 

compost improvement the  nutritional status in  plants  because it  was contained  on many of the nutrients dissolved.  
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Therefore, the amount of dissolved nutrients in the soil will increase with increasing amounts of organic compost 

added to the soil [28]. At harvest crops receiving the optimum levels of K fertilizer contained between 29 and 220 
kg/ha of K, but uptake increased asymptotically to a maximum as K applications were raised to higher levels. 

Maximum uptake for nearly all crops was almost double the uptake with the optimum fertilizer application [29]. 

 

Table (5): Effect of compost and potassium fertilization rates on N, P and K content of lettuce plants. 
Compost fertilization 

ton fed-1 

K 

fertilization 

KgK2O fed-1 

N P K 

% 

2 

 

60 1.81 0.21 2.36 

70 2.30 0.24 3.63 

80 2.49 0.23 3.95 

4 

 

60 1.95 0.28 2.93 

70 2.50 0.28 3.97 

80 2.51 0.29 4.10 

6 

 

60 1.97 0.27 3.30 

70 2.27 0.30 3.92 

80 2.35 0.30 4.41 

LSD0.05 0.32 0.02 0.50 
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