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Abstract: The study focused on the Synthesis of a potassium fertilizer from banana skins and its fertility effect 

on onion growth and ripening. The main objective of this study was to extract potassium from plant waste 

(Banana peels) and to evaluate its efficiency on the crop that requires enough potassium in order to valorize 

household solid waste.  
To carry out this study, we had to collect banana peels from different public dumps in the city of 

Lubumbashi. A quantity of 50 Kg was collected for further processing. The banana skins collected in the 

garbage cans were washed with clean water to remove the dust, the latter were exposed to the sun for about 7 

days.  After complete drying in the sun, the skins were calcined in a muffle kiln at a temperature of 350°C until 

ash was obtained. This operation lasted 8 hours. The obtained potassium mineral fertilizer was extracted 

following the four main operations of hyalurgy proposed by VAN'T HOFF and KOURNACOV for the 

manufacture of mineral salts. The extraction consists in mixing the ash powder with distilled water in a water-

ash ratio of 0,25. This ratio allows a good leaching of the potassium. The obtained mixture was left under 

stirring for 24 hours. After one day of leaching the mixture was centrifuged at 4000 rpm for 10 minutes to 

separate the solid and liquid. Then the liquid obtained was heat treated at 100°C. At this temperature the white 

crystals were formed (86% potash). After obtaining the potassium salt, the latter was experimented on onion 

culture (Red creol) with a cycle of 150 days according to an experimental device in factorial 2*3*2 with 12 

treatments for 3 repetitions in order to evaluate the synthetic product compared to ordinary fertilizers (NPK and 

Urea) sold on the market.  

The 200Kg dose is more suitable for the type of soil (drill litter) used for this trial and gives results 

almost similar to NPK (10-20-10) but it is obvious to combine it with other major elements such as nitrogen and 

phosphorus to compensate for the crop's need. 

Keywords:Hyalurgy, NPK, Red creol, Potassium Fertilizer 

 

Introduction 
Population growth in the world's cities is leading to progressive poverty (17). This population growth 

was more than 30% in African cities (22) and 4.08% on average in the major cities of the DR Congo (5).  

Indeed, the city of Lubumbashi has not escaped this situation, so population growth has reached nearly 5% 

during the period from 2010 to 2015 (32). 

In addition, population growth is leading to an increase in waste production and management. This 

poses a challenge for developing countries, as the severity of the management problem is mainly due to rapid 

growth and the lack of adequate planning and strategies (5). Thus, in villages, waste is disposed of, if not 
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valorized on a marginal basis and in a traditional way at the farm level in soil fertility management, animal feed 

or heat production, while at the city level, organic waste is mostly disposed of without any form of segregation 

in uncontrolled landfills (23). All the same, the little transformation of waste has often been oriented towards 

composting (38); and some in anaerobic digestion (or methanization), a complex biochemical process 

implemented in the absence of oxygen and involving different microbial communities in the degradation and 

conversion of polymers of organic matter into reduced end products, including a high energy value biogas (29). 

At the same time, waste from banana trees, livestock manure and other green waste is often used in 

composting. Already in 1972, Le Dividich and Canope noted that banana waste can be a feed for growing pigs 

in tropical countries (Guadeloupe) and represents up to 55% of ingested dry matter. Afterwards, their dietary 

values were appreciated by (3), notably 78.1mg/100g of the dry matter of potassium in the banana peel. 

However, few studies have exploited the possibility of producing a mineral fertilizer from banana peel. 

However, rising fertilizer prices in the markets and soil degradation point to the need to make use of available 

nutrients at low cost in agriculture (9). Banana peel has high potassium content and can be used for the synthesis 

of a potassium salt (37). Indeed, in plant nutrition, potassium plays an essential role in root development, it 

ensures the transfer of assimilation to the reserve organs (bulbs and tubers) (14). Thus, the onion has NPK 

requirements of the order of: 150 Kg of N; 120 Kg of P and 195 Kg of K per hectare.    

The main objective of this study was to extract potassium from plant waste (banana peels) and to 

evaluate its efficiency on the crop that requires enough potassium in order to valorize household solid waste. 

The recovery of banana waste would be a solution for waste management and would allow a possible synthesis 

of potassium salts. This salt could be used as a potassium mineral fertilizer and reduce their production cost in 

the region, through a possible reduction in the selling price of mineral fertilizers. 

 

Materials and Methods 
This experiment was conducted during the 2016-2017 cropping season at the Research Station of the 

Faculty of Agronomic Sciences of the University of Lubumbashi (UNILU). The site is located at 1243 m 

altitude, 11°39' South latitude and 27°28' East longitude. The climate of Lubumbashi is characterized by the 

alternation of a rainy season (November to May) and a dry season (May to September), with October and April 

as the transition months. July and August are the driest months (22). The average annual rainfall is 1270 mm 

with a rainy season of 118 days, while the average annual temperature is around 20°C with great interannual 

stability. 

The average humidity level is 62% with an average minimum humidity level of 52% during the dry 

season (June - August) and a maximum of 80% during the rainy season (November - May). The soils of 

Lubumbashi and its surroundings are dominated by yellow, ochre-yellow and red ferralitic soils depending on 

the topographic position and drainage.  And the synthesis of the potassium mineral salt was done in the 

laboratory of the Faculty of Agronomic Sciences of the University of Lubumbashi (UNILU). 

The vegetation of Lubumbashi consists of three main types of plant formations which are: savannah, 

steppe and forest. The forest accounts for more than 80% and has three aspects: clear forest, edaphic forest and 

dry forest (22). From the phytogeographical point of view, the experimental field of the Faculty of Agricultural 

Sciences of the University of Lubumbashi (UNILU) is dominated by herbaceous species (Cynodon dactylon, 

Hyparrhenia sp, Tithonia diversifolia, Imperata cylindrica,). The soil of the experimental field used for this 

study was mixed with forest litter. 

The trial was carried out in a 2 Kg pot with the same type of soil (sandy-clay) whose physico-chemical 

characteristics are shown in Table 1 and conducted according to the experimental device in factorial (2*3*2) 

without interaction with 12 treatments for 3 replicates. 

The treatments consisted in varying different doses of fertilizer (NPK, Urea and local fertilizer 

synthesized from the banana peel) according to the treatments: T0: control (without fertilizer), T1: Urea 200 

Kg;T2: 150 Kg of local fertilizer, T3: 200 Kg of Urea + 150 Kg of local fertilizer;T4: 200 Kg of local 

fertilizer;T5: 200 Kg of urea + 200 Kg of local fertilizer;T6: 600 Kg of NPK;T7: 600 Kg of NPK + 200 Kg of 

urea;T8: 600 Kg of NPK + 150 Kg of local fertilizer;T9: 600 Kg of NPK + 150 Kg of local fertilizer + 200 Kg 

of urea;T10: 600 Kg of NPK + 200 Kg of local fertilizer;T11: 600 Kg of NPK + 200 Kg of local fertilizer + 200 

Kg of urea per hectare. 

The red onion or Red Creole used as biological material in the experiment was transplanted after 

having spent 60 days in the nursery, the seedlings were transplanted to be harvested 3 months after 90 days. The 

pots were filled with light unsterilized soil (drill litter mixed with sand) for good development and easy bulb 

swelling. The crop management consisted in bringing different doses of NPK (10-20-10), Urea and local 

potassium fertilizer synthesized from the banana peel in order to meet the needs of the onion in these three 

major fertilizing elements ; The NPK supply was split into four doses of 150 kg/ha for each dose, which makes 

600 kg/ha in total, and the potassium fertilizer is also split in the same way as the NPK, but at different doses; 
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the first dose is considered as high dose either because of 200 kg/ha and the second dose as low dose or because 

of 150 kg/ha, and the urea is spread as a single dose or because of 200 kg/ha. During this trial different 

parameters were observed in particular: leaf length, number of leaves per plant and bulb diameter and weight; 

the first two parameters were observed every two weeks after harvest and the last two after harvest.   

It was reported that these three fertilizers were applied 20 days after transplanting and observation of 

the parameters started 15 days after the first dose. The different doses were given according to the needs of the 

onion which are: 150 Kg of N; 120 Kg of P and 195 Kg of K per hectare. The banana skins harvested from the 

public garbage cans were washed with clean water to remove dust. The washed skins were exposed to the sun 

for about 7 days.  After complete drying in the sun, the skins were calcined in a muffle kiln at a temperature of 

350 °C until ash was obtained. This operation lasted for 8 hours. An analysis of the total ash was performed by 

incineration following the same procedure described for calcination.  The result was calculated according to the 

equation: 

 % C =  
𝑃2

𝑃1
𝑋100% 

With:  

P1: sample weight before calcination; 

P2: sample weight after calcination; 

% C: percentage of crude ash in dry matter. 

 

The banana peel consists of about 3.9% ash. This allows us to say that from 100 Kg of banana peel 

waste we can have 3.9 Kg of ashes.  

For each parameter observed, the mean as well as the standard deviation was calculated. The collected 

data were subjected to an analysis with a student test in case of two means, and in case of more than two means 

to the analysis of variance with the Anova test. The latter was accompanied by a test of the smallest significant 

difference by Turkeywith the software R.   

 

Results 
The results of the vegetative parameters according to two doses of NPK in table 2, show that there are 

no significant differences between the two doses of NPK when considering the recovery rate, the size (at 35 and 

50 days) and the number of leaves (at 35 and 50 days). However, the plant size recorded at day 65 after 

transplanting varies between 42±12.84 and 52±10.56. Comparison of the means with Student's test reveals that 

the average size of plants that received 600kg of NPK is significantly larger than those that did not receive any 

amendment. In addition, the 600Kg dose of NPK gave significantly higher leaf counts and a significantly larger 

mean size of the plants that received the 600Kg dose of NPK. highly superior (P= 0.005935) to unamended 

soils. Similarly, when comparing plant weight and bulb weight in a Student's test, the results indicate that there 

is a highly significant difference (p<0.01) between the means of two doses of NPK for plant and bulb weight. 

Finally, the 600Kg dose of NPK gave a highly significant (p<0.001) mean diameter (p<0.001). 

Comparison of the means of the recovery rate (RR) with the analysis of variance (ANOVA) test reveals 

that there are no significant differences (P>0.05) between the different doses of potassium (local) fertilizer 

applied in table 3. On the other hand, non-significant differences (P>0.05) were also found on the size sampled 

at 35 days, 50 days and 65 days when comparing the different doses of (local) potash fertilizer.  

In addition, the number of leaves counted at 35 days, 50 days and 65 days were similarly indifferent to 

increasing doses of (local) potash fertilizer. Finally, comparison of the means of plant weight, bulb weight and 

bulb size (diameter) with the analysis of variance (ANOVA) test revealed that there were no significant 

differences (P>0.05) between the different doses of (local) potash fertilizer applied. 

Comparison of the means of the recovery rate (RR) with the analysis of variance (ANOVA) test also 

reveals that there are no significant differences (P>0.05) between the different urea rates applied in table 4. 

On the other hand, non-significant differences (P>0.05) were similarly found on the size collected at 35 

days, 50 days and 65 days when comparing different doses of urea.  

In addition, the number of leaves counted at 35 days, 50 days and 65 days were similarly indifferent to 

increasing urea doses. 

Finally, the comparison of the means of plant weight, bulb weight and bulb size (diameter) with the 

analysis of variance (ANOVA) test revealed that there were not significant differences (P>0.05) between the 

different urea doses applied. 

Table 5 shows that the reconciliation of the means of the recovery rate (RR) with the analysis of 

variance (ANOVA) test shows that there are no significant differences (P>0.05) between the different combined 

doses of NPK and (local) potash fertilizer applied. 

On the other hand, non-significant differences (P>0.05) were also found on the size sampled at 35 days, 

50 days and 65 days when evaluating the different doses of NPK and potassium fertilizer (local). 
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In addition, the number of leaves counted at 35 days, 50 days and 65 days were similarly indifferent to 

increasing doses of NPK and potassium fertilizer (local). 

Finally, comparison of the means of plant weight, bulb weight and bulb size (diameter) with the 

analysis of variance (ANOVA) test shows that there are not also significant differences (P>0.05) between the 

different doses of NPK and potassium fertilizer. 

Table 6 reveals that the comparison of the means of the recovery rate (RR) with the analysis of 

variance (ANOVA) test shows that there are no significant differences (P>0.05) between the different doses of 

NPK and urea applied. 

On the other hand, non-significant differences (P>0.05) were also found on the size sampled at 35 days, 

50 days and 65 days by comparing the different doses of NPK and urea. In addition, the number of leaves 

counted at 35 days, 50 days and 65 days were also indifferent to the increasing doses of NPK and urea. Finally, 

the comparison of the means of plant weight, bulb weight and bulb size (diameter) with the analysis of variance 

(ANOVA) test shows that there are not yet significant differences (P>0.05) between the different doses of NPK 

and urea provided. 

Table 7 shows that the comparison of the means of the recovery rate (RR) with the analysis of variance 

(ANOVA) test shows that there are no significant differences (P>0.05) between the different doses of potassium 

(local) fertilizer combined with urea and between the combination of NPK, potassium (local) fertilizer and urea 

applied. 

On the other hand, non-significant differences (P>0.05) were also found on the size sampled at 35 days, 

50 days and 65 days when comparing the different doses of potassium (local) fertilizer and urea and between the 

combination of NPK, potassium (local) fertilizer and urea. In addition, the number of leaves counted at 35 days, 

50 days and 65 days were also indifferent to the increasing doses of potassium (local) fertilizer and urea and 

between the combination of NPK, potassium (local) fertilizer and urea. Finally, comparison of the means of 

plant weight, bulb weight and bulb size (diameter) with the analysis of variance (ANOVA) test reveals that there 

are not yet significant differences (P>0.05) between the different doses of potash (local) fertilizer and urea and 

between the combination of NPK, potash (local) fertilizer and urea applied. 

 

Discussion 
The results in table 2 evaluate the recovery rate (RR), 35-day height (T35), leaf count (Nf1), 50-day 

height (T50), leaf count (Nf2), 65-day height (T65), leaf count (Nf3), bulb diameter (DB), plant weight (PPlt) 

and bulb weight (Pb) as a function of NPK fertilizer; show that there are no significant differences between the 

two doses of NPK when considering recovery rate, size (at 35 and 50 days) and leaf count (at 35 and 50 days). 

The situation observed at these two periods of plant growth can be correlated with the behaviour of the NPK 

fertilizer, which decomposes less rapidly to pass into the soil solution for assimilation by the plant. This is why 

it is used as a background fertilizer; in order to coincide its decomposition and the peak of plant growth (31). On 

the 65th day after application, significant differences in leaf size and number of leaves were recorded. This may 

explain the delayed nutrient availability of the NPK fertilizer. After the observation of the vegetative 

parameters, the other parameters are evaluated only at the end of the plant cycle yield parameters: bulb diameter, 

plant weight and bulb weight gave significant differences because the efficiency of the NPK fertilizer is felt by 

releasing the nutrients in the soil solution in a form that can be assimilated by the plant and this yield is a 

function of the element being in the lowest proportion in relation to the set of elements as announced by the law 

of minimum (Liebig). 

The results in table 3 evaluate the recovery rate (TR), size at 35 days (T35), number of leaves (Nf1), 

size at 50 days (T50), number of leaves (Nf2), size at 65 days (T65), number of leaves (Nf3), bulb diameter 

(DB), plant weight (PPlt) and bulb weight (Pb) according to the potassium fertilizer, this fertilizer was applied in 

three different doses: 0Kg, 150Kg and 200Kg; the results of the vegetative parameters obtained on the samples 

treated only with locally synthesized potassium fertilizer are similar to those obtained on the control samples. 

But a significant difference is obtained on the results of the yield parameters. These recorded results are justified 

by the fact that the local potassium fertilizer does not have a direct influence on the aerial growth of the plant, 

but rather efficiently on the underground part of the plant (26). Indeed, the role is crucial in root development; 

particularly in the transfer of assimilated elements to the reserve organs (bulbs and tubers) (14). Potassium plays 

a major role in the ability of plants to resist induced stress, such as drought, frost, excess light and pest attacks. 

Although stressed in the organs of the reserves, potassium allows the plant to reduce transpiration by 

conditioning the opening of the stomata, and indirectly facilitates plant growth (24). 

As for the samples without fertilizer (controls), the results obtained from soil analysis in the laboratory 

before the trial, which are grouped in table 2below, showed a low availability of exchangeable potassium, i.e. 

0.39%; this percentage is tolerable in our environment because in tropical Africa the content of exchangeable 

potassium in the soil generally does not exceed 1% (7).  And this low concentration of potassium in tropical soil 
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has a direct consequence on plants that have useful products underground (bulb, tuber and tuberous root) (45). 

According to Deblay (2006), the absence of organic and mineral inputs is accompanied by a loss of organic 

matter and nutrients, soil acidification, reduced biomass, microbial activity and low potassium solubilization. 

This situation contributes to a significant decrease or fall in crop yields.  Similar observations were made on 

maize by (30). However, when soils are very poorly supplied in bases, these balances are not very significant, as 

any external contribution (plant ashes, fertilizers, etc.) totally modifies the proportion of elements present in the 

soil (22) Finally, there is a final restriction, that of plant physiology; thus, in waterlogged soil, the Robusta 

coffee tree suffers from a deficiency of potassium and an excess of calcium and magnesium, although soil 

analysis reveals nothing abnormal in the distribution of these elements. An experiment carried out in Kivu by 

Culot and van (46). Similarly, in the rare cases where the plant obtains its potassium supply preferably from 

deep horizons at about 50 cm, as confirmed by Farina and Graven (15) in South Africa, it is conceivable that the 

determination of exchangeable potassium normally made on the upper part of the soil is no longer meaningful. 

The rapid growth of leaves on the control treatments at different dates of observation of the vegetative 

parameters is justified by the slightly high presence of nitrogen (0.29%) in the soil, which favours the aerial 

development of a growing plant through the photosynthesis reaction; these results are similar to those found on 

banana by Mazinga (25). 

As for the treatments that received only the local potassium fertilizer synthesized from banana peels 

without interaction with other fertilizers at a dose considered average of 150 kg and a supposedly high dose of 

200 kg, the two doses gave almost similar results, there were no significant differences; this can be explained by 

the availability of exchangeable potassium in the soil solution and its retention on the absorbent complex as 

exchangeable potassium occupies a number of preferential sites (1) and in addition to the common exchange 

sites where it competes with other soil cations in tropical soils (23). The combination of potassium with another 

element essentially would bring about a change in soil properties. According to the experiment carried out by 

Parkinson (34), a synergy would exist between nitrogen and potassium. High levels of N and K in a soil confirm 

that the organic matter present in the soil improves the chemical properties of the soil by making it favourable 

for crop growth and is a source of nutrients for crops (32). As for their roles, according to Roinila (38), 

fertilization with a nitrogen-rich fertilizer has a positive effect on onion growth. Potassium, on the other hand, 

has the essential role of activating numerous enzymes and it seems that to a lesser extent it actively participates 

in the propagation of mycorrhizae (16). 

In addition, many authors have noted that a higher dose of NaCl strongly reduces vegetative growth 

and causes symptoms of burning and toxicity (38). It has been reported that the reduction in plant growth is due 

to the decrease in the osmotic potential in the soil, stomatal conductance, photosynthesis and also to the increase 

in the concentration of Na and Cl ions that reach levels toxic to the plant. It should also be pointed out that the 

excessive accumulation of K+ causes marginal necrosis of the leaves, which is accompanied by a decrease in 

Mn, Mg and Zn in the plant organs (21).  

arginale of the leaves which is accompanied by the decrease of Mn, Mg and Zn in the organs of the 

plant (21).  

The treatments that were subjected to 600Kg of NPK, 200Kg of potassium fertilizer (local) and 200Kg 

of urea; gave a better yield compared to other treatments. The increase in yield would be due to the 

improvement of the soil properties (cation exchange capacity and water retention capacity) and the release of 

nutrients. This shows that, for these treatments; it is more the phosphorus that is the limiting element of the yield 

because it is found in small proportion compared to the nitrogen and potassium content. Similar result with 

Useni (42) under Lubumbashi conditions, on maize cultivation with the use of recycled human waste. Thus, an 

experiment by Furlan (1976) demonstrates not only the preponderant role of nitrogen in the propagation of 

endomycorrhizae on the roots of onions (Allium cepa L.), but also the inhibitory effect of phosphorus 

fertilization on the infection of roots by these organisms. Moreover, it appeared during this experiment that the 

negative effects of phosphorus could be mitigated when it was combined either with nitrogen alone or with a 

potassium-nitrogen combination. On the other hand, numerous experiments have shown that vesicle and 

arbuscular endomycorrhizae are known to stimulate plant growth by improving the absorption of mineral 

elements, especially phosphorus. Another study conducted by Charron (8), showed that there was a significant 

increasing linear effect on the diameter and dry matter mass of bulbs by increasing phosphorus concentrations in 

the soil. 

 

Conclusion 
The main objective of this study was to extract potassium from plant waste (banana peels) and to 

evaluate its effectiveness on a crop that shows high potassium needs in the context of the recovery of household 

solid waste.  
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To carry out this operation, we had to collect banana peels from various public dumps in the city of 

Lubumbashi. The banana skins collected in the garbage cans were treated in the laboratory to obtain a potassium 

fertilizer. The latter was experimented on onion (Red creol) culture according to a 2*3*2 factorial experimental 

device with 12 treatments for 3 replications in order to evaluate the synthetic product (local potassium fertilizer) 

compared to ordinary fertilizers (NPK and Urea) sold on the market.  

The 200Kg dose is more suitable for the type of soil (drill litter) used for this trial and gives results 

almost similar to NPK (10-20-10) but it must be combined with other major elements such as nitrogen and 

phosphorus to compensate for the crop's need. Separately it can be combined with urea (46%) and phosphate 

(P2O5) or either combined with DAP (18N - 46- 0K2O) or used as a cover fertilizer after a bottom fertilizer 

(NPK). 
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List of tables 
Table 1: physico-chemical parameters of the soil 

Parameters pHeau pHKCl OC OM N total P total 

      % % % µg/g sol 

Results 7.79 7.39 1.29 2.23 0.29 997.02 

Parameters P Disp K total Fe total Mn total Ca total Cu total 

  µg/g sol % % µg/g sol µg/g sol µg/g sol 

Results 225.83 0.39 1.02 200 6500 300 

 
The table below shows the result of the parameters selected as a function of 2 doses of NPK. 

 

Table 2: Evaluation of recovery rate (RR), size at 35 days (T35), number of leaves (Nf1), size at 50 days (T50), 

number of leaves (Nf2), size at 65 days (T65), number of leaves (Nf3), bulb diameter (DB), plant weight (PPlt) 

and bulb weight (Pb) versus NPK fertilizer 

NPK 
TR T35 Nf1 T50 Nf2 

(Kg) 

0 88.8± 32,3 20.5 ±9.4 4.2 ± 1.0 30.6±13.7 5.0± 1.9 

600 72.2±46.0 24.7±5.3 4.7± 0.8 39.4±9.8 6.0± 0.7 

P value NS NS NS NS NS 

NPK 
T65 Nf3 DB PPlt Pb 

(Kg) 

0 42±12.8 6.6±1.9 26.8±10.0 45.3±26.5 21.5±17.1 

600 52±10.5 8.3±0.9 41.5±65 73.4±20.1 40.8±13.6 

P value * ** *** * ** 

 
The table below spreads the result of the parameters chosen according to 3 doses of potassium fertilizer (local). 

 

Table 3: Evaluation of recovery rate (RR), size at 35 days (T35), number of leaves (Nf1), size at 50 days 

(T50), number of leaves (Nf2), size at 65 days (T65), number of leaves (Nf3), bulb diameter (DB), plant 

weight (PPlt) and bulb weight (Pb) as a function of potassium fertilizer (local). 

Urea(Kg) TR T35 Nf1 T50 Nf2 

0 77.7±42.7 21.1±9.1 4.5±0.8 33.5±14.2 5.6±1.6 

200 83.3±38.3 23.4 ±7.2 4.3±1.1 35.2±11.9 5.4±1.6 

P value NS NS NS NS NS 

Urea(Kg) 
T65 Nf3 DB PPlt Pb 

0 43.3±15.2 7.3±2.1 32.3±14.2 54.1±34.8 29.1±23.5 
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200 49.4±9.9 7.4±1.5 33.9±8.3 60.5±20.9 30.5±12.8 

P value NS NS NS NS NS 

 

The table below shows the result of the selected parameters according to 2 doses of urea. 

 
Table 4: Evaluation of recovery rate (RR), size at 35 days (T35), number of leaves (Nf1),size at 50 days (T50), 

number of leaves (Nf2), size at 65 days (T65), number of leaves (Nf3), bulb diameter (DB), plant weight (PPlt) 

and bulb weight (Pb) as a function of urea 

Local Fertilizer TR T35 Nf1 T50 Nf2 

0 83.3±38.9 21.8±7.6 4.6±0.6 35.8±11.8 5.8±1.1 

150 66.6±49.2 25±8.0 4.5±0.8 35.5±13.2 5.5±1.1 

200 91.6±28.8 20.6 ±8.7 4.2±1.3 31.4±13.9 5.2±2.0 

P value NS NS NS NS NS 

 Local 

Fertilizer(Kg) 
T65 Nf3 DB PPlt Pb 

 

0 51±11.7 7.8±1.3 34.7±11.4 59.9±22.4 30.8±17.1 
 

150 42.4±15.3 6.5±2.5 31.9±13.1 55.1±36.3 28.0±21.3 
 

200 45.9±11.3 7.7±1.2 32.8±10.5 57.3±26.1 30.5±18.2 
 

P value NS NS NS NS NS  
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The table below shows the result of the parameters chosen according to 2 doses of NPK combined with 3 doses of potassium fertilizer (local). 

 
Table 5: Evaluation of recovery rate (RR), size at 35 days (T35), number of leaves (Nf1), size at 50 days (T50), number of leaves (Nf2), size at 65 days (T65), number of 

leaves (Nf3), bulb diameter (DB), plant weight (PPlt) and bulb weight (Pb) as a function of combined doses of NPK and potassium fertilizer 

 

 

 

 

 

 

 

 

 

NPK 

(Kg) 

FERTILIZ

ERK2O 

(Kg) 

    TR T35 Nf1 T50 Nf2 T65 Nf3 DB PPlt Pb 

0 0 83.3±40.8 17.3±6.6 4.2±0.4 30.9±11.4 5.4±1.5 46.5±13.4 13.3±7.4 27.3±9.4 47.2±16.8 20.6±11.2 

150 83.3±40.8 25.7±9.0 4.5±0.8 35.4±14.5 5.2±1.8 39.5±15.2 15.2±5.5 26.8±12.8 40.8±36.1 21.0±22.2 

 

200 

100±0.00 18.0±10.9 3.8±1.60 25.6±15.2 4.6±2.5 40.9±10.9 10.9±7.1 26.5±9.2 48.3±26.2 22.7±18.5 

600 0 83.3±40.8 26.4±6.0 5.0±0.70 40.7±11.12 6.2±0.44 55.7±8.97 8.97±8.2 42.2±8.14 72.5±21.1 41.0±16.7 

150 50.0±54.7 23.5±6.89 4.33±1.1 38.6±12.78 6.00±1.00 48.3±16.6 16.6±8.67 42.13±6.6 83.6±13.1 42.1±11.6 

200  83.3±40.8 23.8±4.42 4.80±0.8 38.50±9.17 6.00±1.00 52.0±9.46 9.46±8.40 40.42±6.3 68.2±23.9 39.7±14.4 

P Value NS NS NS NS NS NS NS NS NS NS 
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The table below spreads out the result of the selected parameters according to 2 doses of NPK combined with 2 doses of urea. 

 
Table 6: Evaluation of recovery rate (RR), size at 35 days (T35), number of leaves (Nf1), size at 50 days (T50), number of leaves (Nf2),size at 65 days (T65), number of 

leaves (Nf3), bulb diameter (DB), plant weight (PPlt) and bulb weight (Pb) as a function of combined doses of NPK fertilizer and urea 

NPK 

(kg) 

UREA 

(kg) 

TR T35 Nf1 T50 Nf2 T65 Nf3 DB PPlt Pb 

0 

0 88.8±33.3 17.1±9.6 4.25±0.8 26.2±14.0 5.00±2.0 36.12±12.8 6.25±1.9 23.2±10.9 36.2±31.2 16.0±19.5 

200 88.8±33.3 23.5±8.6 4.17±1.2 34.5±13.5 5.17±2.7 47.3±10.93 7.0±1.94 30.0±8.4 53.5±20.8 26.4±14.0 

600 

0 66.67±50 26.5±4.8 5.00±0.6 43.1±7.5 6.55±0.5 53.00±13.9 8.8±1.33 44.5±7.1 78.0±21.3 46.5±16.1 

200 77.7±44.0 23.2±5.6 4.58±0.9 36.2±11.0 5.72±0.7 52.23±8.56 8.00±0.0 38.93±5 69.5±19.8 35.87±9.6 

  P Value NS NS NS NS NS NS NS NS NS NS 
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Table VII below gives the results of the selected parameters according to 3 doses of potassium fertilizer (local) and 2 doses of urea and also the P value values of the 

combination of 2 doses of NPK, 3 doses of potassium fertilizer (local) and 2 doses of urea. 

 

Table 7: Evaluation of recovery rate (RR), size at 35 days (T35), number of leaves (Nf1), size at 50 days (T50), number of leaves (Nf2), size at 65 days (T65), number 

of leaves (Nf3), bulb diameter (DB), plant weight (PPlt) and bulb weight (Pb) as a function of combined doses of potassium (local) fertilizer and urea, and NPK 

fertilizer, potassium (local) fertilizer and urea 

 

Local 

fertilizer 

(kg) 

Urea 

(kg) 

TR T35 Nf1 T50 

 

 Nf2 T65 Nf3 DB PPlt Pb 

0 

0 66.6±51.6 18.1±10.2 4.2±0.50 30.1±15.3  5.25±1.5 45.7±16.07 7.25±1.8 30.6±17.2 53.3±31.0 27.3±27.3 

200 83,3±40.8 24.3±4.9 4.8±0.75 39.5±8.29  6.17±0.7 54.6±7.56 8.17±0.7 37.5±5.9 64.2±16.4 33.1±8.10 

150 0 83.3±40.8 25.7±7.8 4.8±0.84 39.7±15.5  6.2±1.92 43.1±18.9 7.4±2.96 34.9±15.8 61.8±47.1 34.1±26.8 

200 50±54.7 24.0±9.2 4.12±0.8 32.5±10.59  4.6±0.47 41.6±11.9 5.5±1.73 28.12±9.3 46.7±18.3 25.5±10.9 

200  0 100±0.0 18.9±9.3 4.6±1.14 39.5±8.29  5.4±1.81 41.7±13.8 7.4±1.82 31.1±13.1 47.1±25.7 25.5±21.5 

200 100±0.0 22.1±8.8 4.0±1.55 32.7±15.94  5.17±2.4 49.5±8.52 8.0±0.62 34.3±8.75 65.9±25.3 34.6±15.7 

P/ L. Fertilizer*Urea NS NS NS NS  NS NS NS NS NS NS 

P/ NPK*L. 

Fertilizer*Urea 

NS NS NS NS  NS  NS NS NS NS NS 


