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Abstract. This study was conducted to determine the residual effects of chicken manure on the yield and 

yield performance of eight onion varieties as second crops after lettuce under greenhouse condition. 14-16, 

Burgaz, Karbeyazı, Naz, NWG, Perwana, Seyhan, Şampiyon varieties and also four different doses of 

chicken manure at the rates of 0, 20, 40, 60 t ha-1 with the recommended dose of NPK were used. A non-

fertilized parcel was used as control. The experiment was laid out in split plot design and replicated three 

times. Yield and yield components were investigated. According to the results residual effect of chicken 

manure and onion varieties as second crop significantly affected the yield and bulb production in the 

greenhouse condition. The application of chicken manure significantly improved yield, bulb weight, bulb 

height, number of shoot tip, number of dried leaf compared to control. Highest yields (72.99 t ha-1) were 

obtained in the parcels where the chicken manure was applied at a rate of 20 t ha-1. The onion cultivar 

Burgaz was more responsive to the chicken manure compared to other onion cultivars. The best yield was 

shown of Burgaz cultivar and the 20 t ha-1 chicken manure treatments by the interaction. As a result, this 

method is the most suitable for onion production. 

Keywords: residual effect, organic manure, NPK, second crop, greenhouse, onion growth characters, 

macro-micro elements 

Introduction 

Onions are members of the Allium genus of flowering plants that also includes garlic, 

shallots, leeks and chives. Onion is rich in several phytonutrients that are recognized as 

important elements of the Mediterranean diet but it has received attention also for its 

biological properties and potential application in the treatment and prevention of a 

number of diseases (Lim, 2015; Marrelli et al., 2019). Onion (Allium cepa L.) is also a 

vegetable that is widely consumed due to its flavoring and health-promoting properties. 

Onions have many possible health benefits including reducing the risk of obesity, heart 

disease, and cancer. Onion bulb is a rich source of minerals like phosphorus, calcium, 

magnesium, iron, manganese and carbohydrates. It also contains protein, Vitamin C, 

Vitamin B6 and antioxidants and is rich in sulphur amino acids (Ware, 2017). Moreover, 

a variety of secondary metabolites have been identified in this species, such as flavonoids 

(particularly flavonols and anthocyanin), phytosterols and saponins (Griffiths et al., 2002; 

Marrelli et al., 2019). 

According to the statistics, Turkey’s bulb onion production is 1 930 695 tons over a 

53 000-hectare area (Anonymous, 2018). 

mailto:funda.yoldas@ege.edu.tr
https://www.medicalnewstoday.com/info/obesity/how-much-should-i-weigh.php
https://www.medicalnewstoday.com/articles/237191.php
https://www.medicalnewstoday.com/articles/237191.php
https://www.medicalnewstoday.com/articles/286839.php
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Healthy life and environmental consciousness are important today. In this case it 

caused to increase on naturel feeding. With the development and perfection of market 

economy, agriculture and rural economy is coming to a new stage and the lives of people 

working in this sector, since there is now a demand for production of safe and high quality 

agricultural products (Liu et al., 2011). The reasonable use of organic manure can 

improve soil fertility and microbial content, decrease soil nitrogen accumulation and 

leaching loss, increase yield and quality, and improve human ecological environment (Yi 

et al., 2004; Gao et al., 2005; Liu et al., 2011). 

Pollution with chemical fertilizers arose as an aim of health care, thus attempts were 

made for solving problems of chemical fertilization, and the organic farming technique 

represents a move towards an alternative system of agriculture (Abd-Allah et al., 2001; 

Yassen and Khalid, 2009). Organic material, such as sheep and chicken manure, improves 

soil physical properties (structure and aggregation) and soil chemical properties (decrease 

soil pH, increase cation exchange capacity and enhance most nutrients) that are important 

for plant growth (Snyman et al., 1998; Yassen and Khalid, 2009). Using of chemical 

matter was decreased and naturel productions get importance. But soil fertility is 

important in this case. Organic matter improves soil’s physical, chemical, biological 

properties and is also effect the availability of nutrient. But high level organic material in 

soils especially in dry conditions may be caused unable effects and also it can create 

organo-mineral complex and it reduced the availability of some mineral (Sezen, 1995). 

Animal fertilizers are major source of organic matter for soil. 

Organic fertilizer has been widely used as alternative fertilizers for organically grown 

fields (Jongtae, 2010). Organic manures can serve as alternative to mineral fertilizers as 

reported by Naeem et al. (2006) for improving soil structure (Dauda et al., 2008) and 

microbial biomass (Suresh et al., 2004). 

Organic material, such as farmyard manure improves soil physico-chemical properties 

that are important for plant growth (Snyman et al., 1998). Decomposition of materials 

would provide additional nutrients to the growing medium which may lead to higher 

uptake of nutrient by the crop and subsequently high yield. Besides, organic manures 

have positive effect on root growth by improving the root rhizosphere conditions 

(structure, humidity, etc.) and also plant growth is encouraged by increasing the 

population of microorganisms (Shaheen et al., 2007; Kidanu, 2017). 

Comparisons of conventional and organic farms matched by soil type indicated that 

organic practices improved soil fertility (Liebig and Doran, 1999). This included a 22% 

increase in organic matter, 20% more total N, lower bulk density and higher water holding 

capacity. 

Organic farming provides several benefits to the growers. It reduces production cost 

and it is an environmentally friendly method of cultivation. Addition of organic fertilizers 

improves soil structure and enhances activities of useful soil organisms (Snyman et al., 

1998; Ramesh et al., 2005). Agricultural commodities resulted from organic cultivation 

are good for human health. however, organic manures alone cannot provide sufficient 

quantities of required nutrients and are unable to give economic yield and hence, it is vital 

to find appropriate combinations of inorganic and organic manure to obtain financially 

viable yield of crops. Jayathilake et al. (2006) reported that integrated use of bio-fertilizer, 

organic manure and chemical fertilizers resulted in onion yield increase in comparison 

with the exclusive application of chemical fertilizers (Kidanu, 2017). 

Organic manure increases the nutrient status of a soil which leads to increase in onion 

yield (Akoun, 2004; Kidanu, 2017). 

https://www.sciencedirect.com/science/article/pii/S0304423810000075#!
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Boyhan and Hill (2008) found that fertilizer requirements were higher with organic 

fertilizer sources compared with conventional fertilizers presumably because nutrients 

were less available in organic compounds due to slow mineralization rates. 

Work has been done to predict the availability of plant nutrients from organic sources 

over time. Whitmore (2007), for example, found that 40% of the total N from composted 

chicken manure was available in the first year, with the remainder available in subsequent 

years at a rate of 6% to 12% per year. 

A number of studies have been conducted evaluating the organic production of onions 

(Piazza et al., 2003; Sharma et al., 2004; Gonçalves and Sousa e Silva, 2004; Beek, 2005; 

Russo, 2005; Boyhan et al., 2006; Boyhan and Hill, 2008). These studies have evaluated 

fertility, insect control, weed control, transplant production, various cropping systems, 

and varieties (George et al., 2010; Ewais et al., 2010). Many researchers reported that soil 

application of chicken manure increased yield and yield criteria of onion (Shaheen et al., 

2007; Dina et al., 2010; El-Shatanofy and Manar, 2011; Yoldas et al., 2011; Ali et al., 

2018). 

Onion shows significant response to organic and inorganic fertilizers (Nasreen and 

Hossain, 2000; Soleymani and Shahrajabian, 2012; Kidanu, 2017). Therefore, the usage 

of organic manures as alternative source of nitrogen would give better result in its growth 

and yield. 

The objective of this study was to evaluate residual effect of organic manure and 

recommended NPK fertilizer on yield and bulb performance of onion (Allium cepa L.) as 

second crop under greenhouse condition. 

Materials and Methods 

The study was carried out in experimental area of the Ödemiş Vocational School, at 

the Ege University, in İzmir (38o16’N, 27o59’E), Turkey during the 2017 year. The 

experimental designs were split plot with three replications. Before sowing of lettuce, the 

chicken manure was applied to soil at the rates of 0 – 20 – 40 - 60 t ha-1 and also 

recommended dose of NPK (150:100:150 kg ha-1). Mineral fertilizers have applied as 

NH4NO3 and K2SO4 formulated product. Five different treatments with control and three 

replications were conducted in 15 plots. In the control treatment neither organic nor 

mineral fertilization had been done. Lolla Rossa lettuce variety was sown and harvested 

at the end of vegetation. After harvesting the lettuce plant, onion varieties were sown in 

order to determine the residual effect of chicken manure and chemical fertilizer in 

greenhouse conditions. No nutrient addition was made for onion. In this study, during the 

growth period, weeds were removed by hand hoeing and irrigation was done on a regular 

basis. The spraying procedures and plant protection were regularly applied throughout 

the production. 

Eight onion varieties called 14-16, Burgaz, Karbeyazı, Naz, NWG, Pewana, Seyhan, 

Şampiyon were used. They are long day / storage. Their fruits are a round, brown-shelled, 

widely known and kept Variety on the market due to its uniform nature. Due to their very 

strong root structure. Resistant to pink root rot and Fusarium. Allium cepa L. was planted 

in each plot with 30 cm between rows and 15 cm within the rows. Total plot length is 

11.5 m and plot width is 6.2 m. 

The composition of chicken manure that residual effect investigated was analyzed 

according to Kacar (1995) and is presented in Table 1. 

https://journals.ashs.org/horttech/view/journals/horttech/20/2/article-p304.xml#B14
https://journals.ashs.org/horttech/view/journals/horttech/20/2/article-p304.xml#B16
https://journals.ashs.org/horttech/view/journals/horttech/20/2/article-p304.xml#B01
https://journals.ashs.org/horttech/view/journals/horttech/20/2/article-p304.xml#B15
https://journals.ashs.org/horttech/view/journals/horttech/20/2/article-p304.xml#B07
https://journals.ashs.org/horttech/view/journals/horttech/20/2/article-p304.xml#B05
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Soil samples (0-20 cm) were collected from the individual experimental plots 

(15 samples) at the beginning of onion vegetation. The soil sample was air dried, ground, 

and passed through 2 mm sieve for the determination of chemical parameters. pH 

(Jackson, 1967), total soluble salt (Anonymous, 1951), CaCO3 (Kacar, 1995), organic 

matter content (Reuterberg and Kremkurs, 1951) were determined in the soil. Total N 

was also analyzed according to Bremner (1965), the available K+, was determined after 

extracting with 1 N NH4OAc by flame photometer (Atalay et al., 1986) and available P 

was measured by colorimeter (Olsen et al., 1954). 

 
Table 1. Some properties of chicken manure 

pH 8.55 C/N 12.1 

Total Salt (ms/cm) 2.47 P (%) 0.70 

Ash 550 0C (%) 79 K (%) 1.02 

Organic Matter (%) 19.8 Ca (%) 1.37 

Organic Carbon (%) 11.51 Mg (ppm) 3729 

Total N (%) 0.95 Na (ppm) 1248 

 

 

At the end of the vegetation, onions were harvested. Average bulb head weight, bulb 

height, bulb width and flesh thickness, number of storage leaf, number of shoot tip, and 

number of dried leaf were determined as growth and yield parameters. 

Ten randomly selected plants were harvested from each plot (avoiding side effect) to 

record the data on data set for all characters. Bulb length and diameter refers to the height 

of the bulb and the average width at the widest point in the middle portion of the mature 

bulb measured using vernier caliper. Average bulb weight computed by weighing ten 

bulbs together and calculating the average. Total bulb yield was computed based on the 

weight of matured bulbs yield per plot and converted in to hectare base and expressed in 

tones. Marketable bulb yield was determined after discarding bulbs smaller than 3 cm in 

diameter, splitted, thick necked, rotten and discolored. Split bulbs percentage was 

determined by counting the number of split bulbs per plot and expressed in percentage in 

reference to total number of normal bulbs per plot. 

The collected data on various parameters were statistically analyzed. Analysis of 

variance was computed and LSD was used to compare means. Trial statistical evaluation 

result of data was done using software package TARIST (Açikgöz et al., 1993). 

Results and Discussion 

Soil properties 

Some chemical properties and macro-micro nutrient contents of greenhouse trial soil 

before onion sowing are presented in Tables 2 and 3. pH, organic matter, lime, P, K, Ca, 

Mg, Na, Fe, Zn, Mn, Cu values in the soil did not show any statistical difference between 

applications at the beginning of vegetation. On the contrary, total N content of the soil 

was significantly affected by the applications. The highest values (0.084%) were analyzed 

in the parcels which the chicken manure was applied as 40 t ha-1. 

Before onion sowing, greenhouse soil properties are neutral (6.6-7.3) except the 

parcels which the chicken manure was applied as 20 t ha-1. However, in this application, 

soils showed slightly alkaline properties (7.4-7.8). Low humus (1.33-1.61%) and lime 

(0-2.5%) poor. When the productivity status of the soil is investigated, N is moderate 
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(0.05-0.1%); K (< 150 ppm), Ca (715-1430 ppm) poor; rich in P (3.26 ppm); Mg (> 

114 ppm) is good; Fe (> 4.5 ppm), Zn (> 1 ppm), Mn (> 1 ppm) and Cu (> 0.2 ppm) is 

determined to be sufficient according to Güneş et al. (2000). 

 
Table 2. Some chemical properties of greenhouse trial soils at the beginning of onion 

vegetation 

Treatment pH O.M. (%) CaCO3 (%) 

0 7.24 1.57 0.92 

NPK 7.25 1.47 0.43 

20 t ha-1 7.44 1.61 0.86 

40 t ha-1 7.29 1.33 0.42 

60 t ha-1 7.15 1.47 0.36 

LSD n.s. n.s. n.s. 

**: p<0.01; *: p<0.05; n.s.: not significant 

 

 
Table 3. Macro-micro nutrient contents of greenhouse trial soils at the beginning of vegetation 

Treatment 
Total N P K Ca Mg 

(%) (mg kg-1) (mg kg-1) (mg kg-1) (mg kg-1) 

0 0.056 c 51.30 104.4 1386 323 

NPK 0.078 ab 56.35 133.5 1023 305 

20 t ha-1 0.067 bc 60.51 133.4 1254 303 

40 t ha-1 0.084 a 63.45 136.4 1188 318 

60 t ha-1 0.081 ab 62.05 146.5 1221 308 

LSD 0.015** n.s. n.s n.s n.s 

Treatment 
Na Fe Zn Mn Cu 

(mg kg-1) (mg kg-1) (mg kg-1) (mg kg-1) (mg kg-1) 

0 35.3 29.49 5.30 14.57 2.92 

NPK 26.0 23.16 4.40 12.93 2.73 

20 t ha-1 25.8 23.51 4.71 13.45 2.65 

40 t ha-1 32.0 27.13 4.72 13.91 2.78 

60 t ha-1 57.7 23.58 5.33 14.31 2.83 

LSD n.s n.s n.s n.s n.s 

**: p<0.01; *: p<0.05; n.s.: not significant 

 

 

Onion yield and yield characteristics 

Residue effect of chicken manure on yield and some quality criteria of onion as second 

crop after the lettuce production are given in Table 4. 

Yield 

In the greenhouse condition, the results showed significant differences in yield 

amongst treatments (p< 0.01) (Table 4). Highest yields (72.99 t ha-1) were obtained in the 

parcels which the chicken manure was applied as 20 t ha-1. This application increased 

yield by 8% compared to the control plots. But there is no statistically significant 

difference in yield between mineral fertilizer and 20 t ha-1 of chicken manure application. 

Similarly, Rumpel (1998), Sharma et al. (2003), Yoldas et al. (2011), Indira and Singh 

(2014) and Zewde et al. (2018) found that animal manure applications increased onion 

yield. 
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Many researchers also reported similar results that soil application of chicken manure 

increased yield and yield criteria of onion (Shaheen et al., 2007; Dina et al., 2010; El-

Shatanofy and Manar, 2011; Yoldas et al., 2011; Ali et al., 2018). 

Organic manures activate many species of living organisms which release 

phytohormones and may stimulate the plant growth and absorption of nutrients (Arisha 

et al., 2003). Organic manures improved the water holding capacity of soil and provide 

nutrients for a long duration due to less leaching of nutrients and increase efficiency 

(Carol et al., 1999). Mahala et al. (2018) reported that the increased yield and yield 

parameters with poultry manure might be because of rapid availability and utilization of 

nitrogen for various internal plant processes for carbohydrates production. Later on these 

carbohydrates may undergo hydrolysis and get converted into reproductive sugars which 

ultimately helped in increasing yield. 

 
Table 4. Residue effect of chicken manure on yield and some quality criteria of onion as second 

crop in the greenhouse condition 

Treatment 
Yield Bulb weight Bulb width Bulb height 

Number of 

stored leaf 

Number of 

shoot tip 

Number of 

dried leaf 

(t ha-1) (g no-1) (cm) (cm) (no) (no) (no) 

0 67.54 bc 202.641 bc 7.265 ab 7.491 a 2.188 c 1.569 b 6.830 c 

NPK 71.87 ab 215.638 ab 7.377 ab 7.513 a 2.278 b 1.722 a 7.111 b 

20 t ha-1 72.99 a 219.006 a 7.494 a 7.329 b 2.313 b 1.730 a 7.395 a 

40 t ha-1 66.02 c 198.068 c 7.188 b 7.368 b 2.430 a 1.666 a 6.757 c 

60 t ha-1 66.91 c 200.735 c 7.396 ab 7.054 c 2.097 d 1.694 a 6.742 c 

LSD 4.418** 13.255** 0.267** 0.097** 0.081** 0.077** 0.196** 

**: p<0.01; *: p<0.05; n.s.: not significant 

 

 

Similar results were found by Jongtae (2010). In that research, no significant yield 

difference was found between chemical fertilization and organic fertilization with mulch. 

Velmurugan and Swarnam (2017) explained similar to the results that rice grain yield 

was significantly affected by the residual effect of manures and inorganic fertilizer to 

okra. 

Different our results, Abdelrezzag (2002) reported that chicken manure tended to 

reduce onion yield for all levels in comperation with fertilizer and control. The usage of 

organic manures as alternative source of nitrogen would give better result in its growth 

and yield (Nasreen and Hossain, 2000; Kidanu, 2017). 

In the study, the highest yield was observed Burgaz variety (p< 0.01) (Table 5). 

Highest yield after Burgaz obtained with Şampiyon variety. The differences in yield 

among varieties can be caused by differences in genetic characteristics of varieties (Khan 

et al., 2011; Abou-El-Hassan et al., 2018). 

Bulb weight 

Treatments, variety and the interaction between onion cultivars and treatment affected 

bulb weight of onion significantly (p< 0.01). Highest values (219.006 g) were obtained 

in the parcels which the chicken manure was applied as 20 t ha-1 in the greenhouse 

(Table 4). This application increased weight of onion by 8% compared to the control 

plots. But there was no statistically significant difference in bulb weight between mineral 

fertilizer and 20 t ha-1 of chicken manure application. Similarly, Yohannes et al. (2013) 
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reported that farmyard manure and nitrogen fertilizer increased bulb weight. Organic 

fertilizers provide nutrients to the plants by decomposing and increase growth and yield. 

Manures improved the soil structure, fertile and availability of nutrient to the plant. Better 

nutrition of the plant; increase the cell division of plant tissues and the rate of 

photosynthesis. This is reflected in product growth and the bulb weight (Ewais et al., 

2010). 

Bulb weights of Burgaz variety (316.283 g) were higher than the others onion variety 

significantly (Table 5). 

The interaction between onion cultivars and treatment for bulb weight was found 

statistically significant The highest bulb weights was obtained in Burgaz variety with 

20 t ha-1 as 339.267 g in greenhouse condition. 

 
Table 5. Effect of variety on yield and same quality criteria of onion as second crop depending 

on residue effect of chicken manure in greenhouse condition 

**: p<0.01; *: p<0.05; n.s.: not significant 

 

 

Bulb width 

The residual effect of chicken manure and mineral NPK applications on onion bulb 

width was found significant (Table 4). Contrarily, Yohannes et al. (2013) and Mekonnen 

et al. (2017) reported that farmyard manure did not affect bulb width of onion in their 

work. 

The highest bulb width (8.745 cm) was observed Burgaz variety (p< 0.01) followed 

by the bulb width (8.160 cm) in Şampiyon variety (Table 5). The interaction between 

onion cultivars and treatment for bulb width was statistically important. Maximum bulb 

width was obtained in Burgaz variety with 20 t ha-1 as 8.897 cm. 

Bulb height 

Onion bulb height was significantly (p< 0.01) affected by the residual effect of chicken 

manure and mineral NPK applications (Table 4). The highest value (7.513 cm) was 

determined in mineral NPK application and followed bulb height (6.49 cm) by the 

application of control. There is contrast with Yohannes et al. (2013) who reported that 

application of FYM at a rate of 45 ton ha-1 gave the highest mean bulb diameter (5.99 cm). 

Consistent with their results Metwally and Bary (1999) suggested that the poultry manure 

improve the bulb growth by enhancing the soil properties and overcome the leaching of 

Variety 
Yield Bulb weight Bulb width Bulb height 

Number of 

storage leaf 

Number of 

shoot tip 

Number of 

dried leaf 

(t ha-1) (g no-1) (cm) (cm) (no) (no) (no) 

14-16 60.23 d 180.697 d 7.115 cd 7.089 d 2.189 d 1.911 b 6.167 d 

Burgaz 105.40 a 316.283 a 8.745 a 8.648 a 3.101 a 2.611 a 8.289 b 

Kar Beyazı 67.69 c 203.087 c 7.163 cd 8.029 b 2.599 c 1.611 c 8.971 a 

Naz 60.25 d 180.761 d 7.334 c 6.667 e 1.521 e 1.489 d 5.456 f 

NWG 61.43 d 184.309 d 6.589 e 7.527 c 1.545 e 1.577 c 6.389 c 

Perwana 50.73 e 152.195 e 6.995 de 5.752 g 2.199 d 1.600 c 5.567 f 

Seyhan 49.51 e 148.535 e 6.382 f 6.276 f 2.156 d 1.611 c 5.911 e 

Şampiyon 97.30 b 291.919 b 8.160 b 8.820 a 2.778 b 1.000 e 8.989 a 

LSD 4.28** 12.841** 0.228** 0.245** 0.094** 0.070** 0.189** 
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nutrients from the root zone. As different Mekonnen et al. (2017) reported that organic 

manure did not significantly influence bulb length. 

In the study, bulb height of Şampiyon variety (8.820 cm) was reported higher than 

other varieties (p< 0.01) (Table 5). The interaction between onion cultivars and treatment 

for bulb height was also found significant. Maximum bulb height was obtained in 

Şampiyon variety with the mineral fertilizer NPK as 9.857 cm. 

The differences in the responses to the applications of onion varieties may be genetic 

variation and also depending on the adoptability of variety in specific environment (Shah 

et al., 2012; Ali et al., 2018). 

Number of storage leaf 

According to statistical analyzes, number of storage leaf was affected from the 

treatments. But these characteristics have changed significantly in relation to the varieties 

(Tables 4 and 5). Highest value was obtained in Burgaz variety (3.101) followed by 

Şampiyon variety (2.778) (Table 5). There was statistically significant difference between 

Burgaz and Şampiyon variety. The interaction between onion cultivars and treatment had 

a significant effect on the number of storage leaf (p< 0.01). The number of storage leaf 

was highest in the application of 40 t ha-1 and Burgaz variety. 

Number of shoot tip 

The results presented in Tables 4 and 5 showed that treatment and onion variety had 

significantly affected number of shoot tip of onion, where the interaction had also 

significantly affected. The highest number of shoot tip (1.730) was observed with the 

application of chicken manure at the rate of 20 t ha-1 (Table 4). While the lowest numbers 

of shoot tip (1.569) was observed in control application. Among the onion variety highest 

number of shoot tip was recorded in variety Burgaz (2.611). 

Maximum number of shoot tip was obtained in Burgaz variety with the 40 t ha-1 of 

chicken manure application. 

Number of dried leaf 

Treatments, variety and the interaction between onion cultivars and treatment affected 

number of dried leaf of onion significantly (p< 0.01) (Tables 4 and 5). Highest value 

(7.395) was obtained in the parcels which the chicken manure was applied as 20 t ha-1 in 

the field. Number of dried leaf of Şampiyon variety (8.989) were higher than the others 

onion variety significantly (Table 5). The highest number of dried leaf was obtained in 

Karbeyazı variety with 20 t ha-1 as 10.220. 

Conclusion 

As a conclusion it was found that residual effect of chicken manures recommended 

NPK fertilizer and onion varieties as second crop significantly affected the yield and bulb 

production in the greenhouse condition. Residual of chicken manure increased yield, bulb 

weight, bulb height, number of dry shell, number of shoots of onion varieties. The highest 

results were obtained especially with 20 t ha-1 of chicken manure application in the 

greenhouse condition. The onion varieties Burgaz gave more response to the organic 

manure as compare with other onion varieties in yield, bulb weight, bulb height, bulb 

width, number of storage leaf. The lowest amount of animal manure improved many 
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examined parameters significantly but increasing the rate of using the chicken manure 

had negative effects. 

In today's world, where healthy life and environmental consciousness is gaining 

importance, it should be aimed to increase the conscious use of natural organic fertilizers. 
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