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1. INTRODUCTION 

Chinese red Lettuce an annual plant of Composite family is one of the most important 

vegetables in human diet. It is an important leafy salad vegetable, rich in vitamins and 

minerals, that is mainly grown in cool season of the year in tropical and sub-tropical countries 

(Rahman et al., 1997). Lettuce is grown mainly as a salad crop, but the leaves may be boiled 

just like spinach. The composition of lettuce leaves is approximately 94.3% water, 1.2% 

protein, 0.2% fat, 2.9% carbohydrate (CHO), 0.7% fiber and 0.7% ash. It is rich in vitamin A, 

C and E and minerals such as calcium, phosphorus, sodium, magnesium and potassium. 

Lettuce esteemed for its flavour rather than for its nutrient value (Raymond, 1997). Lettuce is 

one of the most important vegetable crops in temperate countries. However, it occupies an 

important position for its cultivation in tropical and subtropical countries also. Lettuce 

occupies the largest area among salad crops and thus it is the most important salad crop of the 

world (Bose, 1990).  

Lettuce is a relatively recent introduced into the tropics. Soil health is a crucial factor for 

realizing higher yield of vegetables. This vegetable requires a very moist environment and a 

sandy or loamy soil, a high rate of NPS for growth and development (Virgine Tenshia and 

Singram, 2005). The optimum mean temperature range for excellent growth and good quality 

of lettuce is 15-25
o
C and temperature above 25

o
C accelerates seed stalk and reduces the 

quality of leaves (Rashid, 1999). It is evident that high air temperature causes high soil 

temperature, which retards root growth and affects the uptake of water and nutrients and 

photosynthesis that consequently results in stunted plant growth and mortality (Firoz et al., 

2000). As there is a great difference between the tropical and temperate environments in terms 

of temperature, light and humidity, there may be some differences in management practices 

including planting density and nutrient application levels.  

Among the factors that affect yield and quality of lettuce, population or plant density is one of 

the most important elements. Lettuce yield usually varies with different plant densities. 

Lettuce an annual leafy herb belongs to the family of Asteraceae/ Compositae is one of the 

most popular salad crops and occupies the largest production area among salad crops in the 
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world. Lettuce is ranked 26th among vegetables and fruits in terms of nutritive value and 4th 

in terms of consumption. It is the most popular salad crop in the world and because of used 

crude, its vitamins inter to human body without change. The nutrient content is highest in the 

darker green, outer leaves (FAO, 2009).  It is popular for its delicate, crispy texture and 

slightly bitter taste with milky juice as fresh condition. It is the most popular amongst the 

salad vegetable crops (Squire et al. 1987). 

1.1. Statement of the problem 

Lettuce occupies the largest area among salad crops and thus it is the most important salad 

crop of the world (Bose, 1990). It also cultivated in some part of our country. Power and 

Schepers (1989) showed that vegetables require a greater degree of management and utilize a 

larger NPS input than most agronomic cropping systems. Lawrence and Smittle (1998) stated 

that vegetables recover less NPS than agronomic crops, and, by consequence, the potential for 

NO3 loss is greater with the former. The use of fertilizer is considered to be one of the most 

important factors to increase growth and crop yield, however; the recommended rate of NPS 

vary from area to area based on the soil condition of the locality. Both over and under 

application of nitrogen could adversely affect the growth, yield and yield response of lettuce.  

It is an important leafy salad vegetable, rich in vitamins and minerals, that is mainly grown in 

cool season of the year in tropical and sub-tropical countries (Rahman et al., 1997). Lettuce is 

a newly introduced crop in tropic (Ethiopia) and its production package is almost unknown. 

As there is a great difference between the tropical and temperate environments in terms of 

temperature, light and humidity, there may be some differences in management practices 

including planting density and nutrient management. Among the factors that affect yield and 

quality of lettuce, population or plant density is one of the most important elements. Lettuce 

yield usually varies with different plant densities (Adu-Sankode, 1980). 

1.2. Significance of the study  

Lettuce crop requires a high rate of NPS for growth and development. Despite its importance 

for the growth of lettuce NPS is highly mobile element which is not sufficiently found in the 

soil for the growth performance of lettuce. Lettuce is not like a leguminaceae crop that can fix 

NPS from the air and it is shallow rooted crops which are not search nutrient from distance. 
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Plant density is also other major factors that affect the growth and yield of lettuce crop. 

Increasing in plant population also increase competition between plant for nutrient, space, 

light, moisture etc, which adversely affects the crop. That is why we are more interested to 

conduct our research on growth performance and yield of lettuce in relation to different NPS 

fertilizer between plants. This research can be used for coming students as a reference, for 

further research in the future and the way of review different research done on this issue, on 

the other hands also used the farmers or the society who working on agricultural area. 

1.3. Objectives 

 To evaluate the effect of Different NPS rate fertilizer on the growth and yield 

Response of Chinese red lettuce  

 To identify optimum different NPS level that enhances the growth performance and 

yield of Chinese red  lettuce 

 

 

2. LITERATURE REVIEW  

2.1. The Chinese red Lettuce Crop 

Chinese red Lettuce an annual plant of Composite family is one of the most important 

vegetables in human diet. It is the most popular amongst the salad vegetable crops (Squire et 

al., 1987). In line with investigations carried out by Rashid (1999) in USA, lettuce ranked 26th 

among vegetables and fruits in terms of nutritive value and 4th in terms of consumption rate 

highlighting the ever-increasing importance of this crop. Lettuce normally consumed raw and 

has a high nutrient value, being rich in calcium, iron and vitamin A. It is a good source of 

vitamins and often prescribed to weight conscious consumers because of its low kilojoules 

content (Maboko, 2007). It is one of the most important vegetable crops in temperate 



4 

 

countries. However, it occupies an important position for its cultivation in tropical and 

subtropical countries also. Lettuce occupies the largest area among salad crops and thus it is 

the most important salad crop of the world (Bose, 1990). Lettuce is a cool season crop. The 

optimum mean temperature range for excellent growth and good quality of lettuce is 15-25
o
C 

and temperature above 25
o
C accelerates seed stalk and reduces the quality of leaves (Rashid, 

1999). During crop growth a number of factors may affect vegetable quality and quantity. 

Improving the growth factors is crop quality and quantity key. Thus, growers need to increase 

their production by adopting appropriate strategies and techniques, which will lead to 

sufficient and reliable yields. This vegetable requires a high rate of NPS for growth and 

quality (Kobryn, 1987).  

2.2. Environmental factor affecting growth of Chinese red lettuce 

Plants have a remarkable capability to adapt and grow effectively in a wide range 

environment. They do so by changing their morphological and physiological characteristics in 

response to the environmental conditions of growth (Lambers et al., 1990). Growth and 

development of field crops, grown with optimal water and nutrient supply, are largely 

controlled by the effects of the environmental factors, such as temperature, radiation and day 

length, upon plant growth habit, dry matter partitioning and canopy structure and hence on the 

interactions between genotype and agronomic practices, such as sowing times and density 

(Hay and Walker, 1989). 

2.2.1. Light and nutrients 

Light and nutrition are two such features of the environment that affect growth. Growth is 

determined by the available incident radiation, the pro-portion of radiation absorbed by the 

canopy and the efficiency by which absorbed radiation is converted into biomass (Barneix, 

1990). Hirose and Werger (1987) showed the existence of a symbiotic relationship between 

photosynthetic rate and leaf nitrogen content. This means that there is a range over which 

relatively large increases in leaf nitrogen content will give only marginal increases in the 

photosynthetic rate and carbon gain. However, carbon gain can also increase by nitrogen 

investments in canopy expansion resulting in more light interception. Light is regarded as a 

primary factor regulating plant growth and development (Gaudreau et al., 1994). Sudden 
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changes to very sunny and dry weather after an extended darker and more humid period 

promote the occurrence of tip burn. Tip burn does not occur under conditions of low light 

intensity or extended periods of darkness. Tip burn, which appears during head formation, is a 

disorder associated with low calcium levels and causes young leaves to become brown and to 

have necrosis beginning at the leaf margins (Collier and Tibbitts, 1982). Head formation is a 

major standard of lettuce quality and is stimulated by suitable light and temperature conditions 

(Gaudreau et al., 1994). 

2.2.2. Temperature 

Temperature in the root zone also affects the uptake of Ca (calcium). The uptake of Ca 

increases between 14 and 26
o
C, but at higher root temperature, it will be reduced (Adams & 

Ho, 1993). Higher temperature enhanced tip burn incidence by promoting growth and, thus, 

reducing stress tolerance (Saure, 1998). Therefore, the severity of tip burn may be caused by 

extremes of root temperatures. Tip burn may be a big problem for the production of Chinese 

cabbage and lettuce in subtropical and tropical regions during the hot season. Therefore, in 

these regions place and time of commercial plantings usually are chosen to avoid hot weather 

around harvest time. Apparently, there is a greater risk of tip burn if there is a change in 

temperature, with a sudden period of warm weather after an extended period at lower 

temperature, or several days of high temperature together with low humidity (Saure, 1998). 

2.3. Effect of NPS on Chinese red lettuce growth performance 

Plants have a remarkable capability to adapt and grow effectively in a wide range of 

environments. They do so by changing their morphological and physiological characteristics 

in response to the environmental conditions of growth (Lambers et al., 1990).  Nutrition is one 

such feature of the environment that affects growth. Effects of NPS on growth might result 

from effects on photosynthetic rate and/or on leaf area (Grindlay, 1997). Hirose and Werger 

(1987) showed the existence of an asymptotic relationship between photosynthetic rate and 

leaf nitrogen content. This means that there is a range over which relatively large increases in 

leaf nitrogen content will give only marginal increases in the photosynthetic rate and carbon 

gain. However, carbon gain can also increase by NPS investments in canopy expansion 

resulting in more light interception.  
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In several studies (McDonald et al., 1986a), the main effect of NPS on growth was in fact 

through effects on leaf area. Photosynthesis was of secondary importance in the attainment of 

crop biomass. The final effect will depend on the relative advantages for whole plant carbon 

gain of using NPS to increase the leaf photosynthetic capacity or to produce more leaf area for 

light interception (Grindlay, 1997).  Novoa and Loomis (1981) proposed that the demand for 

nitrogen is determined by growth rate and the nitrogen composition of new tissue (Grindlay, 

1997).  The investigations carried out by (Tittonell et al., 2003) on lettuce showed that 

increasing NPS fertilizer from 0-150kg ha
-1

 increased the fresh weight of the crop. The 

investigation conducted by Mahmoudi Kliber (2005) on lettuce showed that by increasing the 

rate of NPS fertilizer to 180kg ha
-1

 increased the yield and dry matter of lettuce but between 

100 and 120kg ha
-1

 was not significantly different. However, the yield response of lettuce to 

increasing NPS rate varies with different environmental variables, including weather, soil 

type, residual fertility, soil moisture, seasons and cultivar.  

Naser Alemzadeh (2007) stated that the highest yield was obtained with 120kg ha
-1

 

nitrogen fertilizers. According to McDonald (1990), this is impossible unless the required 

stability of plant nutrition (constant nutrient concentration in the plant) has been established. 

Only then is it ensured that any changes observed are associated with decreased nitrogen 

supply (and not just plant size or age) allowing that the effect of a further variable such as 

irradiance becomes quantifiable. 

3. MATERIAL AND METHODS 

 3.1. Description of the Study Area 

The study will be conducted at Wolkite University Agriculture and Natural resource research 

site in 2011 E.C. Wolkite, the capital city of Gurage Zone, is 170 km away from Addis Ababa 

to South west direction. Wolkite comprises an attitude ranging from 1300 meters above sea 

level. The mean annual temperature ranges from 14 to 24
0
c with an average of 20-25

0
c. The 

soil type of the area heavy vertisol around 80% which is rich in organic matter while less 

capability to drain water. The rain fall of Wolkite is bimodal in which 80% of rain falls in 
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Kremt period of June to August where as 20% in the belg period of February to May 

(GZADD, 2011). 

 

3.2. Experimental Material 

 In this experiment Chinese red lettuce variety will be used as an experimental material. After 

preparing the nursery bed with a fine tillage of the soil sowing will be done. Sowing of seeds will 

be done at a depth of about 2cm and cover them lightly with soil. The nursery bed will be 

covered with a thin layer of mulch. Watering the nursery bed will be done every day. 

Seedlings will be transplanted about five weeks after sowing. 

 

3.3. Treatments and Experimental Design   

The treatments will consist of 6x3 factorial combinations of different NPS fertilizer (0, 50, 

100,150,200 and 250 kg/ha) and row to row and plant to plant spacing (70x30cm). Details of 

the treatment combinations are shown in Table 1. The experiment will be laid out in a 

randomized complete block design (RCBD) in a factorial arrangement and three replication. 

Thus there will be 6 treatment combinations which will account for 18 experimental plots. 

Raised plot will be prepared with a size of 4.2 m by 2.1 m in width and length, respectively. 

Spacing of 0.5 m between plots and 1 m between blocks will be maintained for cultural 

operations. Plants in the middle four rows will be used for data collection, leaving aside those 

at the border rows as well as those at both ends of each row. 

  

 

 

Table 1. Treatment Combination 
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Block III  T6  T2  T3  T5  T4  T4  T1 

                          

                          

  

 

 

1m 

 

  

  

 

 

               2.1m 

 4.2m                      

                                    Fig.1. Field plot plan  

3.4. Seed bed preparation and transplanting  

 

3.4.1. Seed bed preparation 

  

The nursery bed will be prepared by pulverizing the soil very well. The seeds will be sowed at a 

depth of 2cm and covered lightly with soil. Then the nursery bed will be covered with a thin 

layer of mulch. The nursery bed will be watered and soil moisture will be kept at field 

capacity. The beds will be shaded to protect the young plants from direct sunlight and strong 

wind. 

 
3.4.2. Transplanting 

 

Block II  T2  T3  T4  T6  T1  T5 

Block I  T4 0.5m T1  T5  T2  T6  T3 
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Seedlings will be transplanted about five weeks after sowing. Seedlings will be watered about 

an hour before uprooting them from the nursery, in order to prevent root damages. 

Transplanting will be done on a cloudy day or late in the evening when the sun is cool. The 

experimental field will be ploughed the land about a month in advance. For proper drainage 

and root development, the beds will be raised at height of 5cm. During transplanting, DAP 

will be incorporated with soil in order to help improve on nutrient uptake, stimulate root 

development, and add organic matter to the soil, among other benefits. Beds will be watered 

and seedlings will be planted at the same depth while in the nursery. 

 

3.4. Field Management 

 

Seeds of Chinese red varieties will be selected as planting materials and sowed at the depth of 

12cm after six days of land preparation and watering will be carried out two times a day i.e. 

early in the morning and early in the afternoon. All agronomic practices other than the 

recommended treatment variables will be applied according to the standard practices 

recommended for the Lettuce crop will be done accordingly.   

 

3.6. Data to be collected 

 

Both growth and yield component data of lettuce will be collated from four central (row) by 

selecting representative plant sample randomly on the basis as described below. 

Plant height (cm): It will be measured from the ground level to the top most growth point 

above ground after the plants reached at maximum vegetative stage by using rural. 

Leaf Length (cm): The lengths of leaves will be measure by using a ruler. The measurements 

will take from base (end of sheath) to tip of the three leaves of each plant. Average length of 

leaves will be taking from six select plants in centimeter (cm). 

 

Number of leaf per plant: visual counting of leaf on randomly taken plants will be recorded 

for each plant by using our hands. Every visible leaf on the plant, including the tips of new 

leaves will be count. 
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Plant width (cm): It will be measured from middle rows of the plot and the measurements 

will take from base (end of sheath) to tip of the three leaves of each plant. Average width of 

leaves will be taking from six select plants in centimeter (cm). 

 

Fresh weight measuring ( g):   plants  will removed from soil and wash off any loose soil and 

Blot plants gently with soft paper towel to remove any free surface moisture and Weigh 

immediately by using  sensitive balance. 

 

Canopy (cm): it will be measured from cross section of randomly selected Chinese red lettuce 

leaves using centimeter. 

  

 

 

 

 

 

 

 

3.6. Methods of Data Analysis 

 

All variables will be subjected to the analysis of variance using (GenStat version 13.0) 

software. Least significance difference (LSD) at 5% will be used to separate means. 
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4. WORK PLAN 

  Table-2.work plan ( fromDecember –June) 2019.G.C 

No Activities December January February March April May June 

1 Proposal title 

selection 

        

2 Proposal 

development 

        

3 Proposal first 

submission 

        

4 Proposal final 

submission 

        

5 Defense 

proposal 

        

6 Site selection 

and 

preparation 

        

7 Planting          

8 Watering, 

fertilizing, 

weeding 

          

9 Data 

collection 

          

10 Data entry, 

processing 

analysis and 

paper write 

up 

          

11 Report 

writing 

            

12 Final 

submission of 

paper to the 

department 

        

13 Presentation         
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                                          5. LOGISTICS  

 

5.1. Personal costs 

Table -3. Personal cost (February-June), 2019 

Qualification Quantity Duration(month) Payment 

rate(Birr) 

Total cost(Birr) 

Daily laborer 3 2 30/day 1800 

Adviser 1 1 50/ day 1500 

Sub total  3300 

 

5.2. Equipment’s and input cost 

Table – 4. Equipment’s and supplies cost (February-June), 2019 

 

 

 

 

 

Item Unit Quantity Unit cost in birr Total 

Lettuce  seed Gm. 25 45 45 birr 

Tape meter M 1 60 60 birr 

Rope M 2 20 40 birr 

Spade No. 1 25 25 birr 

DAP Gm. 500 10 5 birr 

Hoe No. 1 20 20 birr 

Subtotal  195 birr 
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5.3 Stationary 

Table -5. Stationary cost  

Item Unit Quantity Unit cost (Birr) Total cost (Birr) 

Record book - 1 25 25 

Pen - 6 5 30 

Paper - 150 0.35 52.5 

Ruler - 2 10 20 

CD.R - 3 8 24 

Flesh  1 200 200 

Sub total  351.5 

 

5.4 Budget summary 

Table-6. Budget summary 

Item Sub total 

Personal cost 3300 

Equipment’s and supplies cost 3150 

Stationary cost 351.5 

Contingency (5%) 340.075 

Total 7141.60 
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