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ABSTRACT  

The study investigated the effect of soil treated with charcoal and NPK fertilizer on the number of 

leaves of fluted pumpkin in two growing seasons. Fluted pumpkin is a drought resistant and versatile 

crop in terms of adapted to soil and climatic conditions. The seeds which are ripe to plant are removed 

from the pod and air dried for a day or two before sowing takes place. The physio- chemical 

properties of the soil on application of the treatments were done by collecting soil samples using soil 

auger at a depth of 15 cm and taken to the laboratory for analysis through the determination of 

nitrogen using distillation method and determination of magnesium using titan yellow method. Dry 

weight; the cut vines were sun dried before weighing using measuring scale. Data collected and 

summarized were subjected to inferential statistical tool of linear regression using SPSS software 19th 

edition.  Mean separation using the SPSS software 19th edition. In conclusion, the results of the 

mixing of NPK and charcoal indicate that both media complement each other to enhance the growth 

parameters investigated. The numerical increases in all the parameter measured in the two growing 

seasons. Whereas, it recommended that 6tonsha-1 of charcoal is good for fluted pumpkin production in 

the study area, 20 – 40kgha-1 of NPK fertilizer should be applied on fluted pumpkin farm and mixing 

NPK fertilizer and charcoal should be a ratio of 1:3.3 or 20kg ha-1 with 4-6 tons ha-1 charcoal for 

fluted pumpkin cultivation. 

 Keywords: Charcoal, NPK Fertilizer, Fluted Pumpkin and Growing Seasons. 

 

INTRODUCTION  

Fluted pumpkin (Telfairia occidentalis) is among the numerous important crops cultivated mainly for 

its leaves and fruits. It is regarded more as leafy vegetable than fruit vegetable because of the 

importance of the leaves in Nigerians delicacies.  This crop is grown among the people of Nigeria; 

initially the crop was popular in the South Eastern part used in the preparation of edikanikong 

common among the efik and ibiobio people of the Akwa Ibom and Cross River states. It is also a 

popular leafy vegetable among the igbo speaking people of Abia, Imo and Rivers state where it is 

called ugu. Today, due to migration and civilization the crop is a very popular in Nigeria but mostly 

cultivated in the southern and middle belt parts of the country. Shippers (2000) reported fluted 

pumpkin is one of the important leaf and seed vegetables with high nutritional, medicinal and 

industrial values and hence a valuable source of combating nutritional deficiencies in diets of 

Nigerians. 

Medicinally it is significant, according to Akoroda et al, (1990) the oil extracted from the leaf is used 

as blood tonic which can be administered to patients’ weak heamatology or anemia. The oil extracted 

from the seeds is used for the reduction and treatment of lung cancer, diabetes, tapeworm and 

depression. Ndor et al; (2010) reported that aqueous extract of fluted pumpkin reduces blood sugar 

and increases hematological indices and equally reduces blood glucose levels and hence could be a 

hypoglycemic agent. According to Kayode and Kayode (2011), fluted pumpkin has a restorative 

ability in the treatment of oxidative stress. Fluted pumpkin is also used for the treatment of convulsion 
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in Ethno medicine where the young leaves are sliced and stored in a bottle to which coconut and salt 

is added. According to Tanaka (2014), fluted pumpkin is an indigenous plant used in ethno medicinal 

treatment of anemia in Nigeria.  

Furthermore, according to Oluwole et al, (2003), and Eseyi et al, (2005) fluted pumpkin possesses 

anti–inflammatory and anti-diabetic properties. Commercially, fluted pumpkin provides an 

appreciable amount of income to small families. To some extent fluted pumpkin farmers has shifted 

from local consumption to large scale farming. The fresh and dried leaves are exported outside the 

country and become a source of foreign exchange. Fluted pumpkin (Telfairia occidentalis) is 

important in every sphere of the life of individuals in Nigeria. 

Biology of Fluted Pumpkin  

Fluted pumpkin (Telfairia occentalis Hook F.) is a member of the family Cucurbitaceae, a leaf and 

fruit vegetable, perennial crop which sometimes may be seen as annual crop due environmental 

conditions particularly lack of water or moisture. It is believed to be a orginated from Nigeria 

particularly the south eastern region. According to Horsfall and Spiff (2005), fluted pumpkin is a 

dioecious, creeping perennial vegetable shrub that spreads low across the ground and climbs by means 

of coiled tendrils. The leaf is a compound in nature and palmate with three to four leaflets, this also 

depends on the varieties.  

Egun (2007) has described fluted pumpkin (Telfairia occidentalis) as a high climbing perennial with 

partial drought tolerance and penetrating root system plant. The male and female flowers are on 

different plants (dioecious), the flowers have silver white colour at top and pink colur at base. It takes 

about six months to produce flowers which on fertilization produce pods and the pods matured within 

3-5 months. The pods are cylindrical in shape and designed in ridges, furrows and greenish white. The 

size of seeds and number per pod depends on varieties. 

Fluted Pumpkin Production    

Fluted Pumpkin has a long history in the southern Nigeria; it is part of culture art among the 

Efik/Ibiobio people. Odiaka et al. (2008) reported that despite the much researched nutritional 

significance of fluted pumpkin, there is no clear information on its methods of production and its 

attendant constraints. As an indigenous vegetable, it is mostly grown at home under mixing cropping 

or inter cropped with crop to meet the vegetable needs of family. Before the 21st century, fluted 

pumpkin cultivation was subsistence but today fluted pumpkin cultivation is operated as small 

medium and large scales utilizing mono-cropping, crop rotation, continuous cropping and mix- 

cropping. Various kinds of inputs have been utilized particular at market garden to raise it for the 

urban consumers. Fluted pumpkin cultivation be done on flat, as potted plant and in green houses 

(Akoroda et al.,1990; Williams, 1993; Odoemena & Essien,1995; Fasuyi, 2006). 

However, the production process of fluted pumpkin takes several stages which includes, land 

preparation, planting, thinning, supplying weeding, manuring, staking harvesting and post harvesting. 

The operations to be carried out depend on a number of factors including the nature of the operation 

to be adopted mechanical or manual.  For a start, a suitable site must be selected and soil well drained; 

cleared and burnt after two or three weeks. Thereafter planting will take place with the onset first rain 

that is between March-April and May. Fluted pumpkin thrives best in well-drained soil which must be 

slightly too neutral pH. The weeds and stumps that are likely to prevent the seeds from germinating 

and growing must be removed. Planting takes place between the months of April and May (Akoroda 

et al., 1990).  

Fluted pumpkin is a drought resistant and versatile crop in terms of adapted to soil and climatic 

conditions. The seeds which are ripe to plant are removed from the pod and air dried for a day or two 

before sowing takes place. The seed can be planted solely or intercropped with other types of crops. 

The seeds are put into the soil at a depth of three to five centimeters. The seeds can be placed in three 

different ways namely Hilum up, Hilum down and Hilum sideways. According to Akoroda et al., 

(1990), seeds are planted directly in the soil typically in groups of three to increase output in case of a 

failed germination. According to Okoli (1983), fluted pumpkin is typically grown vertically on frame 

like   structures; however, it can be allowed to spread flat on a field.  

It is interesting to note that growing the gourd flat has the advantages of suppression of the weeds. 

After planting, management of the crop which is a very important period in the production process of 

fluted pumpkin. This involves staking of the leaves to make for better growth and yield. Traditionally, 

farmers’ stake fluted pumpkin for increased leaf and fruit yields; also staking for better exposure to 
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sunlight for photosynthesis and good yield. Egun (2007) asserted staking of fluted pumpkin is 

recommended to enhance marketable leaf yield. FAO (2007) reported that staking of the crop will 

increase fruit yield, reduce the proportion of unmarketable fruits, prevent disease and fruit rot, allow 

better aeration and facilitate better exposure of the foliage to sunlight and photosynthetic activities. 

Generally fluted pumpkin farms should apply the following management procedures namely: 

i) Stake the plant during raining season to protect them from potential infections,  

ii) Weed the crops two times before the pumpkins canopy is strong enough to get rid of the weeds 

on its own, 

iii) Water the fluted pumpkins every three days during dry season and  

iv) Use fertilizers or manures for a better harvest. During the harvesting period, the leaf is best, 

harvested by slicing the crop under the lowest reachable leaf.  

Akoroda et al. (1990) reported that the fruits and seeds are typically harvested between Octobers and 

consumed while the remaining are stored for the next planting season. Schippers (2000) reported that 

depending upon the type of soil; the fluted pumpkin is guard in rations and hence produces many 

flushes of fruit over long period. According to Akoroda et al., (1990), it’s able to rations with the 

highest degree of success in well drained soils. The seed of fluted pumpkin is housed in another 

greater covering or hard shell which protects it from harm. 

 

Fluted pumpkin utilization  

Fluted pumpkin has multiple uses which include;  

a) Food values 

The leaves and tender vines are used in condiment soup preparation. It is used in preparation of 

different kinds of dishes among Nigerians particularly those of the South-Eastern region. Depending 

on the soil grown, the leaf is a source of readily available vitamins and minerals for humans and 

animals. Shippers (2000) reported that fluted pumpkin is one of the important leaf and seed vegetables 

with high nutritional values. In the real sense, leafy vegetables like Telfairia occidentalis are of great 

importance in making available the necessary nutrients like vitamins, essential amino acids and 

minerals in order to facilitate balanced diet.  

Fluted pumpkin which is one of major and important leaf and fruit vegetables has been recommended 

by nutritionist and medical personnel as the best vegetable that can improve the nutritional quantity of 

the teeming Nigerian population. According to FAO (1988), the protein contents of the seeds and 

leaves of fluted pumpkin are 20.5g and 2.9g respectively and that the seeds have high nutritive and 

colorific values which make it necessary in diets. It must be noted that indigenous vegetables such as 

fluted pumpkin (Telfairia occidentalis) remain popular in the rural setting where they are mostly 

considered to be more nutritive than other expensive vegetables. 

b) Medicine values  

Fluted pumpkin is significant in medicine; according to Akoroda et al. (1990) the oil extracted from 

the leaf is used as blood tonic which can be administered to patients’ weak heamatology or anemia. 

The oil extracted from the seeds is used for the reduction and treatment of lung cancer, diabetes, 

tapeworm and depression. Ndor et al. (2010) reported that aqueous extract of fluted pumpkin reduces 

blood sugar and increases hematological indices and equally reduces blood glucose levels and hence 

could be a hypoglycemic agent. According to Kayode and Kayode (2011), fluted pumpkin has a 

restorative ability in the treatment of oxidative stress. Fluted pumpkin is also used for the treatment of 

convulsion in ethno -medicine where the young leaves are sliced and stored in a bottle to which 

coconut and salt is added.  

According to Tanaka (2014), fluted pumpkin is an indigenous plant used in ethno medicinal treatment 

of anemia in Nigeria. Furthermore, according to Oluwole et al, (2003), and Eseyi et al, (2005) fluted 

pumpkin possesses anti–inflamentry and anti-diabetic properties. According to Hule (2002) and 

Ukwani et al. (2013), plant such as fluted pumpkin is naturally gifted at the synthesis of medicinal 

compounds whose characterization has led to discovery of new cheap drugs with high therapeutic 

potential. 

c) Economic values: 

Fluted pumpkin provides an appreciable amount of income to small families. Tindall (1986), reported 

that the leaf has a nutritional, medicinal and industrial values, being rich in protein 29%, fat 18%, 

minerals and vitamins 20%. Badifu and Ogunsua (1991), stated that apart from the leaves, the seeds 
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can be cooked or roasted and eaten, or ground and added in soup and are rich in protein (20g), 

carbohydrate (23g), Fiber (22g) and total ash (4.8g).  

According to Fashina et al. (2002), the oil from the seed is very useful for making soap and cooking 

food. Fluted pumpkin equally had gained recognition as a medicinal plant, used as blood purifier and 

therefore could be useful in the maintenance of good health (Aletor et al., 2002). Being a leaf 

vegetable, the leaf area development is of great importance to the vegetable farmers, since crops with 

wide leaf area usually have appreciable fresh weight and are of more commercial value (Oke, 2015). 

Tanaka (2014) reported that the number and size of the plant leaf determine the leaf area of the crop 

and its ability to trap sunlight for photosynthesis, which is finally expressed in its potential crop yield. 

d) Environmental valves 

Fluted pumpkin grows and develops a dense canopy which traps sunshine light for photosynthesis. 

The roots of the plant have nodule capable of fixing nitrogen in the soil. The dense canopy of the crop 

intercept with raindrops reducing the effect of splash and run-off erosions. In the dry season the 

canopy also helps to prevent water losses in the form of vapour and direct impact of sun on the soil.  

The vines could be used as mulch and amendment materials. In this period of global warming, fluted 

pumpkin may be a source of material for green belt and helps in green gases control (Kayode & 

Kayode 2011; Tanaka, 2014).     

e)  Industrial Values 

Fluted pumpkin has beneficial industrial values in confectioneries, manufacturing of supplement for 

human and animals, cosmetics and drugs.  According to Amao et al (2018), fluted pumpkin is one of 

the major and important leaf and fruit vegetable that can improve the nutritional quality of the 

increased Nigerian population, noting that the leaf is of high nutritional, medicinal and industrial 

values which have been found to be rich in protein, fats, minerals and vitamins. However, the present 

study investigate the effect of soil treated with charcoal and NPK fertilizer on the number of leaves of 

fluted pumpkin in two growing seasons 

Statement of the Problem 

Fluted pumpkin (Telfairia occidentalis) is important in nutrition of man and animals; raw material for 

medicine and industries. The crop is a means of the livelihood for many poor families in rural and 

peri–urban settlements in Nigeria. According to Shippers (2000), fluted pumpkin is one of the 

important leaf and seed vegetables with high nutritional, medicinal and industrial values and hence a 

valuable source of combating nutritional deficiencies in diets of Nigerians.  

Williams (1993) asserted that, it is the most indigenous vegetable that is commonly eaten. 

Nutritionally, the significance of the seeds especially in the diet of Nigerian is on the increase. 

According to Giamis and Barber (2004), the seeds form an important source of human diet and are 

usually regarded as a good source of human diet, energy, edible oil and fats. The roots and leaves of 

fluted pumpkin according to Odoemena and Essien (1995), contains highly toxic alkaloids and the 

leaves are also rich in essential and non-essential amino acids, vitamins and minerals (Fasuyi, 2006). 

Okpashi et al; (2013) reported also that fluted pumpkin seeds have nutritive and calorific values 

which make them important in the diet.  The cultivation of this crop is still at small scale and the 

demand is usually particular at the urban.  

According to Ogbonna (2008), one of the major problems limiting crop production is soil fertility. 

Adiayi et al, (2002), noted that NPK fertilizers are deficient in most tropical soils due to intense 

pressure on land as a result of continuous cropping. Bijasma and Lambers (2000) noted that the 

amount of fertilizer introduced into the soil, no matter the type affects the amount of mineral nutrient 

available to the plants and the organic carbon content of the soil. It becomes necessary to find ways 

that its production will be increased in order to meet up with the increased demand for its products. To 

increase the growth yield of fluted pumpkin, there are the needs for the stabilization of soil nutrients 

through the application of charcoal as soil amendment and NPK fertilizer to the soil.  

Purpose of the study  

The purpose of the study is to investigate the effect of soil treated with charcoal and NPK fertilizer    

on the number of leaves of fluted pumpkin in two growing seasons; 
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METHODOLOGY 

The field experiment was conducted in the reaching and Research Term of Ignatius Ajuru University 

of Education, Ndele Campus Port- Harcourt. Ndele is situated in the rainforest zone and it is 

characterized by two main seasons; rainy season between late March to October of every year. The 

temperature region is high, all year round. The mean minimum temperature is 280C and the maximum 

temperature is 330C with a high humidity of about 74 % all year round except between the month of 

December and early February when the dry wind sets in (Ansa, 2016). The soil in the area is sandy 

loam and many types of vegetables like okra, amaranthus, groundnut, corn and fluked pumpkin are 

usually cultivated. The experimental area of land was cleared manually, and seed beds prepared 

according to the experimental treatments. The experiment was done on split plot design arranged in a 

randomized complete block design (RCBD) replicated three times.  

The factors of the experiment are; charcoal, N P K and fluted pumpkin. The experiment shall be a 

split plot factorial experiment. The main plot shall be charcoal rates while the NPK rates shall be in 

split plot replicated three times in a randomized complete block design. Thus a 3*5 factorial 

replicated three times to give to give 45 experimental units, 15 plots per block. The treatments were 

applied to fluted pumpkin and arranged as follows; charcoal, zero application2 tons, 4 tons application 

of charcoal /16m2, 6 tons application of charcoal /16m2, 8 tons application of charcoal /16m2. NPK 

fertilizer, zero application of NPK/ 16 m2 , 20 kg of NPK /16 m2 , 40 kg of NPK/ 16m2. 

 The charcoal was broadcast and spade was to incorporate into the soil and left for a week before 

planting while ring method was used to apply the NPK to individual crops after two weeks’ 

germination. The soil samples were collected from the experimental units before and after application 

of the treatments to the laboratory for physico-chemicals of the experimental units. 

The experimental area of land was cleared manually, and seed beds prepared according to the 

experimental design and treatments.  The cultivation fluted pumpkin was done twice, first and second 

season respectively. The season one planting was done on February 2nd 2019, at the planting depth of 

5 cm, two seed per hole and planting distance of 1.5 m apart. after emergence percentage using 

germination test which was 100%   The ground charcoal was   measured and broadcast on 26 January 

2019, NPK 20:10: 10 fertilizer was ringed applied per stand. Three weeks after germination (3WAG), 

the vine length was measured and trimmed at the base to allow for uniformity before taking readings 

and the readings were repeated every three weeks. The readings were later on March 16th, April 6th 

and April 27th 2019 respectively. Weeding was done manual two times, grasshopper and other insects 

were hand pick and the surrounding of the experimental cleared to scare rodents. The first weeding wa 

done on March 9th and the second weeding on 25th of April, 2019. .   

The second session planting started on June 29th 2019 by uprooting the existing plants dressed the 

seed beds and planting was done on the same day using 5cm as planting depth, 1.5 m as planting 

distance and two seed per hole respectively.  The crop stands were prepared for readings three weeks 

after germination (3WAG) and readings were taken on July 6th, 20th and 11th   August, 2019 

respectively. The second season weeding was done on 15th July and 5th August 2019 respectively by 

manual using hand pulling.  

Data collection was based on the following parameters; 

Physico- chemical properties of the soil 

The physico- chemical properties of the soil on application of the treatments were done by collecting 

soil samples using soil auger at a depth of 15 cm and taken to the laboratory for analysis. 

Determination of nitrogen using distillation method  
The detection limit and reproducibility are similar to those given for the other distillation procedures 

for nitrogen compounds. Reagents used were standard solution (1ml=0.1mg N), standard hydrochloric 

acid, M/140, boric-acid-indicator solution, magnesium oxide, powder Devarda`s alloy and finely 

powered. The distillation procedure used here is basically the same as that discussed earlier but the 

sample chamber is replaced by a detachable distillation flask. Transfer an appropriate aliquot of the 

soil extract to the distillation flask and add 0.2g MgO and 20ml volumes. The flask to distillation 

apparatus was connected and allows steam to pass through. Distil over about 100ml and reject. (If 

NH4 –N is also required, collect this distillate in 5ml boric acid-indicator and titrate with standard 

acid). Remove the flask, add 0.4g Devarda`s alloy and replace immediately. Use a 5 to 10ml burette 

and titrate against M/140from green to a pale neutral end-point. Carry out blank determinations and 
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subtract where necessary. (Total inorganic nitrogen may be obtained by adding the MgO and 

Devarda`s alloy together and collecting the total distillate). 

Calculation 

If T ml M/140 HClare required for the titration then for: 

Soil extracts, 

Extractable NO3-_N (mg 100g-1) T(ml)×extractant volume (ml)×10 

                         aliquot (ml)×sample wt (g) 

 

Determination of Magnesium Using Titan Yellow Method 

Principle: This colorimetric procedure is based on the action of azo-dyestuff titan (the sodium salt of 

methyl benzothiazole (1,3) -4, 4- diazoamino benzene –(2.2)-disulphonic acid)which forms a red 

absorption complex or lake with magnesium in strong alkaline solution. 

Apparatus: (1) Spectronic 20 (2) Pipettes and (3) Volumetric flasks  

 Reagents  
1. Magnesium standard stock solution (1ml=0.1mg) 1.0136gm of Mg SO4.7H20 was dissolved 

in water containing about 1ml conc. H2SO4 and diluted to 1 litre with water. Working standard 

(1ml=0.01mg) stock solution was diluted 10 times (10ml of standard in 100ml). 

2. Compensation solution: 13.9g of CaCl2 was dissolved in water together with 0.96gm of 

KH2PO4 and 0.88gm potash alum. Then 2ml conc. HCl was added and diluted to 1 litre 

3. Mannitol 2.5% Weight/Volume (WV)  

4. Titan yellow 0.05% W/V  

5. Sodium hydroxide 3m: 120gm of NaOH in 1 litre of water.  

Procedure: Sample solution was prepared as in ash solution. 0-10ml of the working standard was 

pipetted into 50ml volumetric flask to give a standard range from 0-10mg.Acid or Extraction was 

included comparable to that in the sample aliquot. Sample aliquots were pipetted containing 0.01mg 

into 50ml flask and at this point both the samples and standards were treated in same way. 

2ml of compensating solution, 2ml mannitol were added and diluted to about 40ml.They were mixed 

well and stood in a water bath at 20 to 21ºc. 4ml titan yellow was added followed by 4ml 3m NaOH 

mixing after each addition. 

The growth performance of fluted pumpkin was done using the following indices at three (3) weeks 

interval; Number of leaf; the number of leaf was individual counted from the base of the vine to the 

tip of the shoot. Number of branches; the number of the stem branches was done by individual 

counting of the branches emerged from the main vine. Leaf area; the leaf area was measured using 

vennier caliper and metre rule. Vine length; it was done using metre rule from the base of the plant to 

tip of the vine. Fresh; the fresh cut leaf vines were weighed using measuring scale. Dry weight; the 

cut vines were sun dried before weighing using measuring scale. Data collected and summarized were 

subjected to inferential statistical tool of linear regression using SPSS software 19th edition.  Mean 

separation using the SPSS software 19th edition. 
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RESULT AND DISCUSSION 

Table 1a on the Effect of NPK and charcoal on the number of leaves of fluted pumpkin during two 

growing seasons. 

Treatments Season I (Feb-May 2019) Season II (May-Aug 2019) 

 Wk3 Wk6 H3 H1 H2  H3 

NPK rate        

6 Kgha-1 41.13a 49.47a 51.75a 47.00a 41.00a 46.87a 

20 Kgha-1 37.91a 56.97a 59.75a 55.13a 37.93a 55.13a 

40 Kgha-1 37.90a 51.97a 55.33a 53.60a 38.00a 55.53a 

SE  

Charcoal rate 

2.6 3.7 2.26 3.60 2.54 3.69 

0 ton ha-1
 35.33a 49.07a 53.36a 48.11a 35.11a 46.11a 

2 ton ha-1 43.00a 54.67a 53.72a 57.67a 42.89a 57.33a 

4 ton ha-1 41.33a 51.28a 49.51a 49.67a 41.22a 57.33a 

6 ton ha-1 40.95a 59.11a 56.28a 55.78a 41.22a 59.00a 

8 ton ha-1 37.28a 49.22a 49.44a 48.33a 34.44a 42.78a 

SE 3.30 4.74 2.92 4.65 3.28 4.77 

     Mean with same supersgript in row is not significantly defferent (p< 0.05) 

 

Table 1b on the Interaction of NPK and Charcoal 

 

Charcoal 

 Season I Season II 

NPK  Wk3  Wk6     Wk9    Wk3    Wk6  Wk9 

0 0 

20 

40 

37.83 

33.67 

34.50 

48.30 

47.83 

50.83 

52.73 

50.67 

53.67 

48.33 

46.60 

50.00 

37.67 

33.33 

34.33 

46.33 

46.33 

45.67 

2 0 

20 

40 

44.67 

45.50 

38.83 

48.17 

67.50 

48.33 

46.67 

52.17 

62.33 

43.00 

67.00 

63.00 

44.67 

45.00 

39.00 

44.00 

62.00 

66.00 

4 0 

20 

40 

41.00 

35.83 

47.17 

54.00 

49.50 

50.33 

53.33 

46.37 

48.83 

51.67 

48.67 

48.67 

40.00 

36.33 

47.33 

47.00 

47.00 

77.67 

6 0 

20 

40 

47.30 

38.70 

36.67 

53.83 

67.83 

55.67 

50.33 

52.50 

66.00 

49.33 

63.67 

54.33 

47.67 

39.00 

37.00 

63.00 

69.33 

44.66 

8 0 

20 

40 

34.67 

35.83 

32.33 

42.83 

52.17 

8.20 

55.67 

46.83 

45.83 

42.67 

50.33 

52.00 

35.00 

36.00 

32.33 

34.00 

50.67 

43.67 

SE  5.72 8.20 5.65 8.06 5.67 8.25 

Source: Field Experiment 2019. H1,2 &3 means first, second & third harvest respectively. 

 

The Table shows the effect NPK and charcoal on the number of leaves of fluted pumpkin during two 

growing seasons in Ndele, Rivers State. NPK treatment rates indicate 87.90, 37.91, 41.13 for first 

harvest; 49.4, 51.57 and 56.97 for second harvest and 49.71, 51.75 and 55.33 for third harvest for 0, 

20 and 40kgha-1. There was no significant difference among the treatments among the three counts in 

the first growing season. The result may be due to the NPK applied was not dissolve in the soil 

because it was applied in the dry season. Therefore the NPK needed water or moisture to penetrate the 

soil for fluted pumpkin root utilization. In the season, NPK applications indicate 47.00, 55.13 and 

53.60 for the first harvest; 41.00, 37.93 and 38.00 for the second harvest and 46.87, 55.13 and 55.53 

for third harvest for 0, 20 and 40kgha-1.  

The data from each the three harvestings are not significantly different from each other. There are two 

possible reasons for this observation, one being that the applied NPK fertilizer was either eroded or 

leached so the fluted pumpkin could not utilize it. The second reason may be that the quantity of 

applied NPK is enough to arouse responsible on the leaf growth of fluted pumpkin. The application of 
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charcoal indicates 35.33, 43.00, 41.33, 40.95, and 34.27 for the first harvest; 49.7, 54.67, 51.28, 59.11 

and 49.22 for the second harvest; and 52.36, 53.72, 49.51, 56.28 and 49.44 for the third harvest for 0, 

2, 4 and 8 tons’ ha-1. There is no significant difference (P ≥ 0.5) among treatment in each harvesting. 

The three countings show no significant difference among the treatments 0, 2, 4, 6 and 8 ton ha-1 

charcoal in the first growing season.  

The second growing season, charcoal treatments indicate the number of leaves as 48.11, 57.67, 49.67, 

55.78 and 48.33 for the first harvest; 35.11, 42.89, 41.22, 41.22 and 34.44 leaves for the second leaf 

harvest and 46.11, 57.333, 57.33, 59.00 and 42.78 leaves for the third leaf harvest for 0, 2, 4, 6 and 8 

tons’ ha-1. There was no significance (P > 0.05) different in the first and second leaf harvest but the 

third harvest showed a significant difference (P< 0.05) among charcoal treatments. 0-ton ha-1 charcoal 

differs from 6-ton ha-1 charcoal but 0-ton ha-1, 4-ton ha-1 and 8 tonsha-1 charcoals. The observed result 

may be due to climatic factors particularly rainfall during season, which promote the development 

vegetative part of the plants. The second factor may be due to age of the fluted pumpkin coupled with 

available, nutrients from the soil. In the interaction between NPK and charcoal indicate 37.83, 33.67 

and 34.5 leaves for 0-ton ha-1 NPK; 2 tons ha-1 charcoal and 0, 20 and 40kg ha-1 NPK give 44.67, 

45.50 and 38.83 leaves; 4 ton ha-1 NP gives 41.00, 35.83 and 46.17 leaves; 6 ton ha-1 charcoal with 0, 

20 and 40 kgha-1 NPK gives 47.50, 38.70 and 36.67 leaves and 8 ton ha-1 charcoal combined, with 0, 

20 and 40 kgha-1 respectively gives 34.67, 35.83 and 32.37 leaves in the first harvest.  

In the second and third counts, the combination of 0, 2, 4, 6 and 8 ton ha-1 charcoal and 0, 20 and 

40kgha-1 give 48.50, 47.83, 50.83, 48.17, 67.50, 48.33, 54.00, 49.50, 50.33, 53.83, 67.83, 55.67, 

42.83, 52.17, 52.67 and 52.73, 50.67, 53.67, 46.67, 52.17, 62.33, 53.33, 46.37, 48.83, 50.33, 2.50, 

66.00, 55.67, 46.83 and 45.83 respectively. 4-ton ha-1 charcoal in combination with 0, 20 and 40 kgha-

1 NPK gives 41.00, 35.00 and 47.17 leaves at first harvest; 54.00, 49.00 and 53.83 leaves for second 

harvest and 53.33, 46.37 and 48.83 leaves respectively.   Third harvest, 6-tons ha-1 charcoal in 

combination with 0, 20 and 40kg ha-1 NPK gives 47.50, 38.70 and 36.67 for the first harvest; 53.33, 

67.83 and 55.67 for the second harvest; and 50.33, 52.50 and 66.00 for the third harvest respectively. 

The combination of 4 and 6 ton sha-1 charcoal with 20 and 40 kgha-1 give increase number of leaves 

compared with the control. 2, and 8 tons’ ha-1 charcoal. The result implies that application if charcoal 

and NPK could be regulated within a certain limit higher application of may not give a better result. 

 

DISCUSSION OF FINDINGS  

The application of NPK fertilizer enhances the growth (leaf number, leaf area, number of branches, 

fresh leaf weight and dry leaf weight) of fluted pumpkin in both seasons. The growth parameters 

investigated were better numerically in the first growing season than the second growing season. In 

the second season, part from numerically increase in growth parameters, number of branches, fresh 

leaf and dried leaf height were statistically difference (P≥ 0.05). The results show NPK fertilizer 

enhances the growth of fluted pumpkin. The 20kgha-1 NPK gave the best result is in consonant with 

Maccarthy and Clapp (2004) and Paulauskine et al (2005) that 500kgha-1 of NPK 10:110:20 is needed 

for fluted pumpkin. The results are in line with the finding of Oloyede et al. (2003) that NPK fertilizer 

influenced the growth and fruit yield parameters of fluted pumpkin but that higher application above 

100kgha-1 did not significantly (p< 0.05). The result is also in tandem with Olaniyi & Oyerele (2012) 

that different types of fertilizer influence the growth and yield of fluted pumpkin that vine length 

number of leaves, nutrient composition fresh shoots and yield were at their highest at 60kgha-1. The 

result is also in with findings of Amao et al. (2018) that NPK fertilizer and time of application 

significantly (p ≥ 0.05) affected the growth and nutrient quality of fluted pumpkin. Application of 

charcoal gave positive effect on the growth (leaf number, leaf area, number of branches, fresh leaf 

weight and dry leaf weight) of fluted pumpkin. Increase in the quantity of charcoal applied per hectare 

(kgha-1) resulted increase in number of leaf, leaf area, number of branches, vine length, fresh leaf 

weight and dried leaf weight. The best growth parameters results were obtained with the application 1, 

4 and 6tons ha-1 of charcoal in both growing seasons. The result is in tandem with the findings of 

Glaser et al (2002) that charcoal is not only a soil conditioner but acts as a fertilizer, Kettering & 

Bigham (2000) that charcoal positively affect seed germination crop growth and yield. The result is 

also in line with the findings of Ogawa & Okimori (2010), the effect of charcoal on growth of crop 

varies according to the raw materials, production methods, type of charcoal and the period of its 

application to the soil.  The results are in similitude with the report of Kettering & Bigham (2000) that 
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charcoal positively affect seed germination crop growth and yield. The results are also in line with the 

findings of Ogawa & Okimori (2010), the effect of charcoal on growth of crop varies according to the 

raw materials, production methods, type of charcoal and the period of its application to the soil. The 

results are in line with Oke (2005) that liquid cattle manure increases number of leaf, unit of leaf area, 

total plant leaf area and leaf area index. Also increased are vine length vine girth, fresh weight and dry 

leaf weight. 

 

CONCLUSION  

In conclusion, the results of the mixing of NPK and charcoal indicate that both media complement 

each other to enhance the growth parameters investigated. The numerical increases in all the 

parameter measured in the two growing seasons. 

 

RECOMMENDATIONS  

The following recommendations are made 

1. 6tonsha-1 of charcoal is good for fluted pumpkin production in the study area. 

2. 20 – 40kgha-1 of NPK fertilizer should be applied on fluted pumpkin farm 

3.  Mixing NPK fertilizer and charcoal should be a ratio of 1:3.3 or 20kg ha-1 with 4-6 tons 

ha-1 charcoal for fluted pumpkin cultivation. 
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