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Abstract 

The experiment aimed to investigate the effect of solutions on the growth and yield of lettuce 

grown in Makurdi, Nigeria. The experiment is laid in a randomized complete block design 

with three replications. The treatments used are organic nutrient source, inorganic nutrients 

source and control, a variety used where (Loose-leaf, Ice berg and Butter-head). During the 

investigation, some physiological variables, such as growth, plant height and the number of 

leaves, were measured. Other characteristics like leaf area index, crop growth rate, fresh 

weight and overall yield were also recorded. The results of the investigation revealed that 

lettuce generally responded to nutrient solution. All the parameter studies have significantly 

(P ≤ 0.05) responded to the nutrient solutions with inorganic nutrients solutions recorded 

higher in both growth and yield-related character such, as plant height (23.32cm), the number 

of leaves (16.74), crop growth rate (3.32), leaf area index (15.12), chlorophyll content (25.13), 

fresh weight (96.74) and yield (3.82t/ha). On varieties Butter-head out performed other 

varieties in both growth, yield and yield related characters such plant height (23.73cm), the 

number of leaves (17.53), crop growth rate (3.13), leaf area index (14.34), chlorophyll content 

(23.02), fresh weight (93.73) and yield (3.73t/ha). Based on the results obtained it can be 

suggested that lettuce farmers use inorganic nutrient solution which is better in both growth 

and yield characteristics leading to optimum yield in lettuce cultivation in the study areas.   
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Introduction  
Lettuce (Lactuca sativa L.) is arguably one of the most 

popular and widely consumed leafy vegetables globally, a 

staple in salads, sandwiches, and various culinary 

preparations. Its crisp texture, refreshing taste, and relatively 

mild flavor make it a versatile ingredient, appealing to a broad 

spectrum of palates. Beyond its culinary appeal, lettuce holds 

significant nutritional value, contributing essential vitamins 

and minerals to the human diet (Madina et al., 2024). While 

often perceived as a simple green, lettuce boasts a rich history, 

diverse varieties, and an evolving journey in cultivation 

methods, particularly with the advent of controlled 

environment agriculture like hydroponics. 

Originating from the wild lettuce species (Lactuca serriola) 

native to the Mediterranean Basin and Western Asia, lettuce 

has been cultivated for thousands of years. Ancient Egyptians 

were among the first to domesticate it, primarily for its oil-

rich seeds, but eventually also for its tender leaves. From 

Egypt, its cultivation spread to ancient Greece and Rome, 

where it became a prized vegetable. The Romans, who called 

it "lactuca" (from lac, meaning milk, referring to the milky 

sap found in its stems), were instrumental in disseminating it 

across Europe Beyond its refreshing taste, lettuce is a 

surprisingly nutritious vegetable, packing a significant punch 

of essential vitamins and minerals, especially given its low-

calorie content. Its high water content (around 95%) 

contributes to hydration, while its rich micronutrient profile 

makes it a valuable addition to a balanced diet (FAO 2009). 

One of the most prominent vitamins in lettuce, particularly in 

darker green varieties like Romaine, is Vitamin K. This fat-

soluble vitamin plays a crucial role in blood clotting and bone 

health. Adequate Vitamin K intake is associated with stronger 

bones and a reduced risk of fractures. Lettuce is also an 

excellent source of Vitamin A, primarily in the form of beta-

carotene, a powerful antioxidant that the body converts into 

Vitamin A. Vitamin A is vital for good vision, immune 

function, and skin health. Darker green leaves indicate higher 
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beta-carotene content. (Albaji et al., 2014). Vitamin C, a well-

known antioxidant, is also present in lettuce, though in 

smaller amounts compared to some fruits. Vitamin C is 

essential for immune system support, collagen production 

(important for skin, bones, and connective tissues), and iron 

absorption. Additionally, lettuce provides a good amount of 

folate (Vitamin B9), a B-vitamin critical for cell division and 

DNA synthesis, making it especially important during 

pregnancy to prevent neural tube defects Meskelu et al., 

(2023). While not as abundant as in other vegetables, lettuce 

contains trace amounts of other B vitamins like Vitamin B6 

and riboflavin (B2), which are involved in energy metabolism. 

In terms of minerals, lettuce offers potassium, important for 

blood pressure regulation and fluid balance, and manganese, 

an essential trace mineral involved in bone development and 

metabolism. It also provides smaller quantities of iron, 

calcium, and magnesium Kim et al., (2016). The overall 

nutritional contribution of lettuce makes it a healthful choice 

for promoting general well-being and supporting various 

bodily functions. Today, lettuce is categorized into several 

main types, each with distinct characteristics. Romaine (or 

Cos) lettuce is known for its elongated, upright leaves and 

crisp, slightly bitter taste, often favored in Caesar salads. 

Butter-head lettuce, including varieties like Boston and Bibb, 

features loose, soft, buttery-textured leaves that form a loose 

head. Crisphead lettuce, such as Iceberg, forms dense, tightly 

packed heads with very crisp leaves, highly valued for its 

crunch and longer shelf life. Loose-leaf lettuce encompasses 

varieties with loosely arranged leaves that do not form a head, 

offering a wide range of leaf shapes, colors, and textures, and 

are often harvested as cut-and-come-again greens. Finally, 

Stem (or Asparagus) lettuce, though less common in Western 

diets, is cultivated primarily for its thick, edible stem, 

consumed cooked. This remarkable diversity allows growers 

to select varieties best suited for their local climate, market 

demands, and specific growing techniques. (Rosa-Rodriguez 

et al., 2020) 

Hydroponics, the method of growing plants without soil, 

using mineral nutrient solutions dissolved in water, has 

revolutionized lettuce cultivation. This soilless system offers 

numerous advantages over traditional field farming, making it 

an increasingly popular choice for commercial growers and 

home enthusiasts alike. One of the primary advantages of 

hydroponic lettuce cultivation is water efficiency Nyam et al., 

(2021). Hydroponic systems can use up to 90% less water 

than conventional agriculture because water is recirculated 

and reused, minimizing evaporation and runoff. This makes 

hydroponics an ideal solution for regions facing water 

scarcity. Secondly, faster growth rates are often observed in 

hydroponic systems. Plants receive a constant and precisely 

balanced supply of nutrients directly to their roots, eliminating 

the need for roots to search for nutrients in the soil Madina 

and Akinyemi (2023). This optimized nutrient delivery, 

coupled with controlled environmental conditions 

(temperature, humidity, light), allows lettuce to mature much 

more quickly. Reduced land use is another significant benefit. 

Hydroponic systems, especially vertical farms, can produce a 

massive amount of lettuce in a small footprint, making it 

suitable for urban farming and areas with limited arable land. 

This also allows for year-round production, independent of 

seasonal weather conditions, ensuring a consistent supply to 

markets. Furthermore, fewer pests and diseases are typically 

encountered in hydroponic environments. Since there's no 

soil, many common soil-borne pathogens and pests are 

eliminated. This significantly reduces or even negates the 

need for pesticides and herbicides, leading to cleaner, 

healthier produce and a more environmentally friendly 

cultivation process Ojo et al., (2023). Setting up a hydroponic 

lettuce system requires an initial investment in components 

such as reservoirs, pumps (for active systems), channels or 

rafts, net pots, growing media (like rockwool, coco coir, or 

inert clay pebbles), and a balanced hydroponic nutrient 

solution specifically formulated for leafy greens. Proper 

monitoring of the nutrient solution's pH and Electrical 

Conductivity (EC) is crucial to ensure optimal nutrient uptake 

and plant health. pH levels for lettuce typically range from 5.5 

to 6.5, while EC levels vary depending on the growth stage 

Ameela and Ronak (2017). Lettuce, a historically significant 

and nutritionally valuable leafy green, is experiencing a 

modern renaissance through advanced cultivation techniques 

like hydroponics. This shift promises not only increased 

efficiency and sustainability in food production but also 

cleaner, healthier produce, making it an exciting frontier for 

future agriculture Madina and Akinyemi (2023). The aim of 

the research is to investigate the effect of organic and 

inorganic nutrient solutions that is effective in lettuce 

production. 

MATERIAL AND METHOD  
The experiment was carried out at Joseph Sarwuan Tarka 

Univeristy, Makurdi (6° 11’-7° 41’N Latitude and 7° 21’ - 8° 

37’E Longitude) The experiment aimed to investigate the 

effect of solutions on the growth and yield of lettuce grown in 

Makurdi, Nigeria. The experiment is laid in a randomized 

complete block design with three replications. The treatments 

used are organic nutrient source, inorganic nutrients source 

and control), a variety used where (Loose-leaf, Ice berg and 

Butter-head). Organic nutrient source is as follows Chemical 

content (pH: 6.5-7.5; EC: 2.3 - 4.0; Organic Carbon: 15.4 - 

32.9 %; Total N: 0.90 - 1.5 %, P: 0.3%, K: 0.2%) Physical 

content (Moisture: 30 - 42 %; water holding capacity: 2 - 3 g; 

porosity: 62 - 70 %; Bulk density: 410 - 635 kg m3) as 

recommendation by Bello (2015) and chemical nutrients 

solution as follows 120grams of NPK, 170grams of Calcium 

Nitrate, 55grams of Epson salt and 500ml of distilled water 

before it was used for the experiment. Dissolve 110grams of 

NPK, 170grams of Calcium Nitrate and 50grams of Epson salt 

separately in a warm 250ml of distilled water to allow it 

dissolve completely. NPK and Calcium nitrate solution are 

combined (solution A) and Epson solution (solution B), add 

2.0ml of solution A and solution B after 5minutes in a 1liter 

of water to form a nutrient solution which the plants are 

placed in. The seeds were raised in transplanting tray in a 

growth media of rice husk before placing in nutrient solutions. 

The nursery was prepared well at a 3:1 ratio of rice husk and 

organic manure then it was treated for pathogen by covering it 
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with polythene tightly and kept for 10 days, irrigated twice a 

day (morning and evening) to ensure good germination and 

early seedling establishment, the seeds germinated between 

ten and thirteen days after sowing (DAS). The seedlings were 

transplanted to the nutrient solutions 25 days after sowing 

(DAS). The experiment was laid out in a randomized 

complete block design (RCBD) with three replicates. A 

nutrient solution was formulated in a container and each 

treatment place according to the design. There were 6 

containers of nutrient solutions in each block replicated 3 

times which gave the total number of 18 containers for the 

study. Three (3) plants were tagged for data collection 

following (Berry, 2012) method. During the investigation, 

physiological variables, such as growth in the increase in mass 

and size of the plant which involve the multiplication of cells 

plant height (measured from the base of the plant to the tip), 

and the number of leaves (were counted from the tagged 

plants). Other characters like leaf area index, crop growth rate 

were obtained using the below formula, chlorophyll content 

(was obtained using an electric choro-meter), fruit weight 

(was obtained using a digital weight machine). All data 

collected were subjected to a two-way analysis of variance 

(ANOVA), when treatments were found significantly 

different, the least significant difference (LSD) at a 5% level 

of probability was used in separating the mean. 

Formula for Crop growth rate (CGR) is given as describe by 

Rizwana  

CGR = W2−W1/ P(t2−t1)     

Where;  

P = Ground area,  

W1 = Dry weight of plant/m2 recorded at time t1, 

W2 = Dry weight of plant/m2 recorded at time t2,   

t1 and t2 were the interval of time, respectively and it is 

expressed in g/m2/day.  

Formula for Leaf Area Index (LAI) is given below; as 

describe by Radford   

LAI = Total Leaf Area/ Unit Land Area 

Results and Discussion  
Table 1: Effect of Variety and nutrient source on plant height 

of lettuce grown in Makurdi, Nigeria 

Weeks after transplanting (WAT) 

Variety (V)  2 4 6 8 

Butter head  4.13 8.02 14.72 23.73 

Lose head  3.04 7.12 12.22 20.64 

Ice berg  3.21 7.00 11.21 18.91 

F-LSD (0.05) 0.20 0.40 1.03 2.01 

Nutrient source 

(N) 

    

Organic  3.23 8.84 12.97 20.13 

Inorganic  4.52 9.16 14.71 23.32 

F-LSD (0.05) 1.01 1.01 2.11 2.16 

Interaction     

VXN NS NS NS NS 

 LSD= Least Significant Differences at 5% Level of 

Probability, * = 95% level of probability 

Table 1 is the effect of different varieties and nutrient sources 

on the plant height of lettuce grown in Makurdi, Nigeria. The 

experiment evaluated three lettuce varieties (Butter-head, 

Loose head, and Iceberg) and two nutrient sources (Organic 

and Inorganic). Plant height was measured at 2, 4, 6, and 8 

weeks after transplanting (WAT). Results indicated 

significant effects of both variety and nutrient source on 

lettuce plant height. Among the varieties, Butter-head 

consistently achieved the greatest plant height throughout the 

growth period, reaching 23.73 cm at 8 WAT. Loose head 

followed with 20.64 cm, while Iceberg generally exhibited the 

lowest plant height (18.91 cm at 8 WAT) in could be related 

to the genetic make-up of the crop, this finding is in 

agreement with the finding of Bhatta (2022) who stated that 

varietal difference is mostly link to genetic make-up, 

environmental continon. Regarding nutrient sources, 

Inorganic fertilizer significantly promoted greater plant height 

compared to Organic treatment. Inorganic nutrient application 

resulted in taller plants at all measured time points, 

culminating in 23.32 cm at 8 WAT, compared to 20.13 cm 

with Organic sources. The F-LSD (Least Significant 

Differences at 5% Level of Probability) values confirmed that 

the observed differences due to both variety and nutrient 

source were statistically significant for plant height at all 

measured weeks after transplanting this work is collaborated 

with the work of Nyam et al. (2021)  Who stated that quality, 

quantity and stage of application, more so differences in the 

genetic, morphological, and biochemical traits that influence 

the biomass accumulation among various vegetative parts of 

fruits and vegetables may be the cause of the notable 

differences between the two varieties in terms of plant height, 

number of leaves, leaf area index, and crop growth rate. Jilani 

et al., (2010) and Iorliam and Ugoo (2023) have reported 

findings similar to this study, affect vegetative growth of 

plant. However, the interaction between variety and nutrient 

source (VxN) was not significant. This suggests that the 

superior performance of Butter-head variety and Inorganic 

nutrient source was consistent across all combinations. These 

findings highlight the importance of selecting appropriate 

lettuce varieties and utilizing inorganic nutrient sources to 

maximize plant height in lettuce cultivation in Makurdi. 

Table 2: Effect of Variety and nutrient source on number of 

leaves of lettuce grown in Makurdi, Nigeria 

Weeks after transplanting (WAT) 

Variety 

(V)  

2 4 6 8 

Butter head  4.16 8.52 12.82 17.53 

Lose head  3.05 6.32 10.42 16.74 
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Ice berg  2.98 5.21 10.00 15.23 

F-LSD 

(0.05) 

1.00 1.11 0.13 1.03 

Nutrient 

source (N) 

    

Organic  3.43 7.82 10.90 16.63 

Inorganic  4.12 8.17 12.71 18.22 

F-LSD 

(0.05) 

0.31 1.01 2.11 2.06 

Interaction     

VXN NS NS NS NS 

LSD= Least Significant Differences at 5% Level of 

Probability, * = 95% level of probability 

Table 2 is the effect of different varieties and nutrient sources 

on the number of leaves of lettuce grown in Makurdi, Nigeria. 

The experiment evaluated three lettuce varieties (Butter-head, 

Loose head, and Iceberg) and two nutrient sources (Organic 

and Inorganic). The number of leaves per plant was measured 

at 2, 4, 6, and 8 weeks after transplanting (WAT). Results 

indicated significant effects of both variety and nutrient 

source on the number of leaves per plant. Among the 

varieties, Butter-head consistently produced the highest 

number of leaves throughout the growth period, reaching 

17.53 leaves per plant at 8 WAT. Loose head followed with 

16.74 leaves, while Iceberg generally exhibited the lowest leaf 

counts (15.23 leaves at 8 WAT) this is not far from the fact 

that inherent traits may have led to this variability as reported 

by Madina et al., 2024 who reported that variability in 

vegetative and phenotypic appearance are affected by the 

genetic make-up of most varieties and accession. Regarding 

nutrient sources, Inorganic fertilizer significantly 

outperformed Organic treatment in promoting leaf 

development. Inorganic nutrient application resulted in a 

higher number of leaves at all measured time points, 

culminating in 18.22 leaves per plant at 8 WAT, compared to 

16.63 leaves with Organic sources as reported by Kawamura-

Aoyama (2014) who stated that cultivars grown in hydroponic 

systems frequently have more open heads than those 

cultivated on soil often purchased at the grocery store, this can 

be a good option because they are less susceptible to tip burn 

and produce more yield and could be the reason for this 

variability. The F-LSD (Least Significant Differences at 5% 

Level of Probability) values confirmed that the observed 

differences due to both variety and nutrient source were 

statistically significant for the number of leaves per plant at all 

measured weeks after transplanting. However, the interaction 

between variety and nutrient source (VxN) was not 

significant. This suggests that the superior performance of 

Butter-head variety and Inorganic nutrient source was 

consistent across all combinations. These findings highlight 

the importance of selecting appropriate lettuce varieties and 

utilizing inorganic nutrient sources to maximize leaf 

production in lettuce cultivation in Makurdi. 

Table 3: Effect of Variety and nutrient source on yield related 

parameters of lettuce grown in Makurdi, Nigeria 

Variety 

(V)  

CG

R 

LAI Chlorophyl

l content  

Fresh 

weigh

t  

Yiel

d  

Butter 

head  

3.13 14.3

4 

23.02 97.72 3.73 

Lose head  3.04 12.1

1 

21.12 84.22 3.00 

Ice berg  2.89 13.0

1 

20.21 80.11 2.89 

F-LSD 

(0.05) 

0.60 1.00 1.20 2.13 0.53 

Nutrient 

source (N) 

     

Organic  2.03 14.2

1 

23.83 85.92 2.43 

Inorganic  3.32 15.1

2 

25.13 96.74 3.82 

F-LSD 

(0.05) 

1.00 1.01 1.21 2.81 0.86 

Interactio

n 

     

VXN NS   * * * * 

LSD= Least Significant Differences at 5% Level of 

Probability, * = 95% level of probability 

Table 3 is the effect of different varieties and nutrient sources 

on yield-related parameters of lettuce grown in Makurdi, 

Nigeria. The experiment evaluated three lettuce varieties 

(Butter-head, Loose head, and Iceberg) and two nutrient 

sources (Organic and Inorganic). Key parameters assessed 

included Crop Growth Rate (CGR), Leaf Area Index (LAI), 

Chlorophyll content, Fresh weight, and Yield. Results 

indicated significant effects of both variety and nutrient 

source on most measured parameters. Among the varieties, 

Butter-head consistently demonstrated superior performance 

across multiple parameters, achieving the highest CGR (3.13), 

LAI (14.34), chlorophyll content (23.02), fresh weight 

(97.72), and yield (3.73). Loose head followed, while Iceberg 

generally exhibited the lowest values for these parameters, 

this could be related to availability of nutrient in the solutions 

couple with genetic make-up of the variety, this could be 

linked to the fact that genetic variability could have caused 

such difference and probably environmental factors this result 

conforms with the work of Santos (2018) who stated that 

genetic variability, adaptation to the environment and cultural 

practice, not only affect overall yield but also yield related 

characters positively. Regarding nutrient sources, Inorganic 

fertilizer significantly outperformed Organic treatment across 

all parameters. Inorganic nutrient application resulted in a 

higher CGR (3.32 vs 2.03), LAI (15.12 vs 14.21), chlorophyll 

content (25.13 vs 23.83), fresh weight (96.74 vs 85.92), and 
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notably, a higher yield (3.82 vs 2.43). The F-LSD (Least 

Significant Differences at 5% Level of Probability) values 

confirmed that the observed differences due to both variety 

and nutrient source were statistically significant for all 

parameters (CGR, LAI, Chlorophyll content, Fresh weight, 

and Yield) inorganic performed significantly higher in plant 

height, number of leaves, leaf diameter and leaf length, this 

could be related to electric conductivity in the solutions. This 

work collaborates with the finding of Atkin et al (2004) who 

reported that inorganic nutrients solution is mobile and easily 

absorb and assimilated faster to organic solution and have 

ability to resist changes in pH known as the buffer capacity, 

and source water differs in its buffer capacity due to dissolved 

elements. However, the interaction between variety and 

nutrient source (VxN) was not significant. This suggests that 

the best-performing variety performed well regardless of the 

nutrient source, and the superior performance of inorganic 

nutrient source was consistent across all varieties tested. 

These findings highlight the importance of variety selection 

and nutrient management for optimizing lettuce production in 

Makurdi. This work collaborates with the finding of Batista et 

al (2012) who reported that inorganic nutrients solution are 

mobile and easily absorb and assimilated faster to organic 

solution, Jones (2005) is a par with the finding of this work 

where he reported organic solution having more trace 

elements when compared to inorganic nutrient where they 

have only three major element and as such should have 

recorded weightier girth, lengthier root, higher fresh weight 

and over-all yield he added that nutrient solutions for soilless 

systems are often based on the source water, which can 

contain a range of dissolved minerals. Some of these minerals 

are plant nutrients that can be used, but nutrients could be 

present in larger quantities than plants require. High levels of 

some minerals, such as calcium and carbonate, can interfere 

with solution formulation, pH management or nutrient uptake 

by the plants. Jordon et al. (2018) reported higher yield of 

2.18–2.58 kg m for hydroponic lettuce grown with inorganic 

nutrient source which was lower than the yield obtained in 

organic nutrient source in this study. 

Table 4: Interaction between Variety and nutrient source on 

yield related parameters of lettuce grown in Makurdi, Nigeria 

Nutrient 

source  

Variet

y (V)  

LAI Chlorophy

ll content  

Fresh 

weigh

t  

Yiel

d  

Organic  Butter 

head  

14.0

4 

23.42 96.70 3.73 

 Lose 

head  

12.2

1 

21.22 83.24 2.60 

 Ice 

berg  

13.0

1 

20.71 81.11 2.89 

Inorgani

c  

Butter 

head  

15.2

5 

24.91 98.61 3.81 

 Lose 

head  

13.7

1 

23.33 86.90 2.33 

 Ice 

berg  

14.2

2 

25.43 95.77 3.22 

 F-LSD 

(0.05) 

1.02 1.22 2.21 0.66 

 LSD= Least Significant Differences at 5% Level of 

Probability, * = 95% level of probability 

Table 4 is the interaction effect between lettuce variety and 

nutrient source on yield-related parameters of lettuce grown in 

Makurdi, Nigeria. The experiment evaluated three lettuce 

varieties (Butter-head, Loose head, and Iceberg) under two 

nutrient source regimes (Organic and Inorganic). Key 

parameters assessed included Leaf Area Index (LAI), 

Chlorophyll content, Fresh weight, and Yield. Results 

indicated a significant interaction between variety and nutrient 

source for all measured parameters. For Organic nutrient 

sources, Butter-head lettuce consistently showed the highest 

LAI (14.04), chlorophyll content (23.42), fresh weight 

(96.70), and yield (3.73). Loose head and Iceberg varieties 

performed less optimally under organic conditions. Under 

Inorganic nutrient sources, Butter-head again demonstrated 

superior performance with the highest LAI (15.23), 

chlorophyll content (24.91), fresh weight (98.61), and yield 

(3.81) this is not far from the facts that varietal variability, 

nutrient and environmental factors might have led to this 

difference, this finding agrees with the work of Ekpo et al., 

(2016) who reported same in lettuce production stating that 

yield and yield related characters are products or are mostly 

influenced by the plants genetic make-up, nutrient, cultural 

practice and environmental factors.  

Interestingly, under inorganic conditions, Iceberg lettuce 

showed a notable improvement in yield (3.22) compared to its 

performance with organic sources (2.89), and also surpassed 

Loose head (2.33) in yield under inorganic conditions this is 

not far from the facts that varietal variability, nutrient and 

environmental factors might have led to this difference, this 

finding agrees with the work of Ekpo et al., (2016) who 

reported same in lettuce production stating that yield and yield 

related characters are products or are mostly influenced by the 

plants genetic make-up, nutrient, cultural practice and 

environmental factors. The F-LSD (Least Significant 

Differences at 5% Level of Probability) values confirmed that 

the observed differences due to the interaction of variety and 

nutrient source were statistically significant for all parameters 

(LAI, Chlorophyll content, Fresh weight, and Yield). These 

findings underscore the critical importance of selecting 

specific variety-nutrient source combinations to optimize 

lettuce production in Makurdi. Butter-head consistently 

performed well across both nutrient types, while the response 

of other varieties, particularly Iceberg, was more pronounced 

under inorganic fertilization. this finding collaborate with the 

work of Masarirambi et al., (2010) who stated that increase in 

yield and yield related parameters when a good combination 

of adaptive variety and nutrient source is used 
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Conclusion and Recommendation  
Based on the results obtained, Significant difference P<0.05 

was observed on both nutrients solution and variety with 

inorganic solution outperformed the organic solution so also 

the use of butter head performing better than the other variety 

in both growth and yield parameters, therefore it can be 

suggested that lettuce farmers use inorganic nutrient solution 

and butter head which is better in both growth and yield 

characteristics leading to optimum yield in lettuce cultivation 

in the study areas 
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