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ABSTRACT: The study was carried out at Agriculture research station, Seetha Eliya, 
from February to May 2022 to find the effect of red onion peel and garlic peel fertilizer 
mixture on the growth and yield performance of lettuce. The pot experiment was laid 
out in a completely randomized design with nine treatment and four replicates. Powder 
forms of onion and garlic peel fertilizer were used in the 1:1 weight ratio. Nine different 
powder mixture; T1 (control) – only ½ recommended compost, T2 – ½ recommended 
compost + 2g powder, T3- ½ recommended compost + 4g powder, T4 – ½ 
recommended compost + 6g powder, T5 – ½ recommended compost + 8g powder, T6 
– only 2g powder, T7 – only 4g powder, T8 – only 6g powder, T9 – only 8g powder 
were used. Powder form was applied as basal and after 1st and 3rd weeks from 
transplanting. Plant growth parameters; leaf length, width, plant height, number of plant 
and yield were measured. Data were analyzed in ANOVA one way method using 
Minitab software. Among all nine treatments, T2 was showed significantly better fresh 
weight (324.79±14.03) and number of leaves (24.00±1.00) than others.  T3, T4, T5 
were showed good growth and yield performance. Therefore, onion garlic peel fertilizer 
improved lettuce yield. The use of organic onion garlic peel fertilizer mixture used as a 
plant growth booster is inexpensive, environmentally safe, and low-cost technology to 
improve the yields of small farmers.  
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1. INTRODUCTION 
 
Lettuce (Lactuca sativa) is a one of the most widely grown salad crops in the world under the 
family of Asteraceae. Soil fertility will be reduced if inorganic fertilizer is used excessively. This 
may harm the long-term viability of food self-sufficiency. Change the farmers’ behavior to use 
organic fertilizer to solve this problem. Producing organic fertilizer with local natural resources 
is the best way to reduce the quantity of inorganic fertilizer used. It is a long-term solution that 
reduces the negative impact. Onion peel has more rich nutrition than the onion itself. The by-
product or waste of the onion production (onion peel) contains more nutrient factors and it also 
promotes plant growth. Garlic peels can also be used as fertilizer. Potassium, calcium, and 
phosphorus are all found in garlic skin. They also include magnesium. Directly dumping garlic 
peels into agricultural soil is another fertilizing strategy. 
 
Using onion and garlic peels to make organic fertilizers boosts plant growth, productivity, and 
disease resistance. It's a completely natural fertilizer. It will also have no negative impact on 
humans, animals, or the environment. Another significant advantage is that it is a low-cost 
product that can be made quickly.   
 
This research can satisfy farmers' needs for organic fertilizer while also utilizing garbage as a 
long-term raw material for fertilizer manufacturing. Because onion and garlic peels are high in 
nutrients, throwing them away is a waste of resources. The majority of food and feed products 
in the environment are nutrient-dense. Also, food waste has a large number of nutrients. In 



    Proceedings of the 11th International Symposium – 2023 
South Eastern University of Sri Lanka              

ISBN: 978-955-627-013-6           89  

this approach, plant nutrients such as nitrogen, phosphorus, potassium, calcium, iron, 
magnesium, and copper are abundant in onion and garlic peels. Vitamins a, c, and e, as well 
as numerous antioxidants, are abundant. The onion peel is high in flavonoids, particularly 
quercetin, an anti-inflammatory and antioxidant. Onion and garlic peels are rich in nutrients in 
both quality and quantity. However, most individuals throw away onions and garlic peels. 
Some people use it to make compost. The nutrients in onion and garlic skin aid plant 
development, productivity, and disease resistance. This study will show how to manufacture 
organic fertilizer from onions and garlic peels in a simple and cost effective manner and effect 
of onions and garlic peels on growth and yield performance of lettuce. 
 
2. METHODOLOGY   

 
This research was conducted at the Agricultural research station, Seetha Eliya, Sri Lanka. The 
experiment was done from February 2022 to May 2022. The location of the research station 
was covered by the agro-ecological regions of WU1, WU2, and WU3. The experiment was 
laid out in completely randomized design. Mixture of onion peel and garlic peel fertilizer were 
applied in powder forms. Nine treatments were applied with four replicates. 
  

Table 1- Design of Experiment 
Treatment Quantity of peel powder 

T1 control (1/2 recommended compost). 0g / plant 

T2 (with ½ recommended compost) 2 g / plant 

T3 (with ½ recommended compost) 4 g / plant 

T4 (with ½ recommended compost) 6 g / plant 

T5 (with ½ recommended compost) 8 g / plant 

T6  (without compost) 2g / plant 

T7 (without compost) 4g / plant 

T8 (without compost) 6g / plant 

T9 (without compost) 8g / plant 

   
The raw materials (onion peel and garlic peel) were collected from the local markets. Then 
dried at 40oC for 3 hours. The raw materials were oven dried separately. After that, the onion 
peel and garlic peel were ground separately using a grinder. Then the powder was mixed with 
a 1:1 ratio in weight (onion peel powder: garlic peel powder). Finally, the powder was stored 
in an airtight container and then used as fertilizer. It was applied in basal form and after 
transplant, applied in the root zone.   
 
After 4 weeks from the seed establishment, the seedlings were ready to be transplanted. The 
seedlings were removed from the nursery tray. And then it was planted in the soil bags. The 
powdered form of fertilizer was applied. 
  
As a basal during potting media preparation. Then it was applied after one week and a third 
week of the transplanting. After transplanting, the fertilizer was applied to the root zone. After 
transplanting, the plants were irrigated at a uniform interval. Only foliar application treatments 
were irrigated one day after the foliar application. Lettuce plants reached the mature stage 
after 5 weeks from the transplanting. Plants were harvested in the morning to reduce the 
losses.   
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To study the effect, growth parameters: leaf length, width, plant height, number of plant and 
yield were measured were recorded. Then, the data were analyzed to find the effect of red 
onion peel and garlic peel fertilizer mixture on the growth and yield performance of lettuce.  
 
3. DISCUSSION AND RESULTS  

  
• Weekly growth rate of lettuce. 

 

 

 

 

Figure 1: Weekly Growth Rate of Lettuce. 
 

• Number of mature lettuce leaves after harvest. 
 

Table 2: Number of Leaves 
Treatments Number of Leaves 
T1 7.000 ±  1.000 
T2 24.000 ± 1.000 
T3 19.67 ± 2.08 
T4 18.667 ±  1.155 
T5 17.667 ±  0.577 
T6 17.333 ± 0.577 
T7 10.333 ± 0.577 
T8 10.000 ± 1.000 
T9 8.667 ±  1.155 

 
 

• Mature leaf length on harvest. 
 

Table 3: Leaf Length 
Treatments Leaf length 
T1 12.3333 ± 0.0577 
T2 19.4667 ± 0.1528 
T3 17.5333 ± 0.1155 
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T4 17.267± 0.252 
T5 15.5333 ± 0.0577 
T6 14.6667 ± 0.1528 
T7 14.2000 ± 0.1000 
T8 13.2667 ± 0.1528 
T9 12.6667 ±  0.1155    

• Mature leaf length on harvest. 
 

Table 4: Leaf Width 

Treatments Leaf width 
T1 8.033 ± 0.1528 
T2 18.500 ± 0.200 
T3 16.5667 ±0.1155 
T4 15.7333 ± 0.1155 
T5 15.0667 ± 0.1528 
T6 14.100 ± 0.200 
T7 12.6333 ± 0.1528 
T8 11.7333 ± 0.0577 
T9 11.5667 ± 0.1155 

 
• Total fresh weight of lettuce after harvest. 

 
Table 5: Total Fresh Weight. 

Treatments Total Fresh weight 
T1 13.973 ± 1.672 
T2 324.79 ± 14.03 
T3 272.5 ± 18.9 
T4 249.56  ± 15.16 
T5 227.2 ± 24.6 
T6 50.627 ± 1.412 
T7 37.21 ± 4.64 
T8 36.570 ± 0.531 
T9 24.830 ± 1.508 

  
The height of plant was taken on 1st, 2nd, 3rd, 4th, and 5th week after transplanting. The 
highest height was observed in T2. Plant height is controlled by genetic and environmental 
factors.T2 significantly differed from other treatments at p<0.05. Among the treatment, higher 
number of leaves were recorded in T2 than in other treatments. The least number of leaves 
were recorded in T1. T2 had highest leaf length and highest leaf width. In the yield parameter 
analysis, T2, T3, T4, T5 were showed better performance. T2 significantly differed from other 
treatments at p<0.05. The yield of plant was significantly affected by application onion and 
garlic mix fertilizer. 
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T2, T3, T4 and T5 shown the better growth and yield performance. Among those, T2 shows 
the better results.   
 
4. CONCLUSION   

 
The present study revealed that T2, T3, T4, and T5 treatments were shown to have better 
results than other treatments. Among these treatments, T2 (1/2 recommended compost with 
2g of onion and garlic peel mix fertilizer) was the best. The T3 (1/2 recommended compost 
with 4g of onion and garlic peel mix fertilizer) and T4 (1/2 recommended compost with 6g of 
onion and garlic peel mix fertilizer) were shown to have comparatively the same growth. 
According to these results, the powder forms of Fertilization of sweet corn, celery, romaine, 
escarole, endive, and radish on organic soils in Florida onion and garlic peel fertilizer were 
good for lettuce cultivation. And also, it was a very cost-effective way for the farmer.  Onion 
peel and garlic peel are sustainable raw materials to produce fertilizer. And also, it was fully 
organic, so it had no harmful effect on the environment. 
 
Hence, in the future, research should find more effective organic raw materials for making 
fertilizer. It will help to reduce the use of chemical fertilizer and also preserve the environment.   
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Figure 2.  Overall Performance of Lettuce in Different Treatments.  
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