


 INFLUENCE OF NUTRITIONAL TREATMENTS ON THE VITAMIN OF DWARFGEM TOMATO VARIETY (Solanum lycopersicum Var dwarfgem L)	Comment by Anonymous: Improve title, whether you use single vitamin or multiple vitamin? Use words like vitamin composition or content in case if you use multiple vitamin	Comment by Anonymous: Should be written in small alphabet ‘var’
   

ABSTRACT	
Consumers in Nigeria are dissatisfied with the quality of tomato currently cultivated in the country during the rainy season. For improved quality of tomato produced by farmers, Dwarfgem variety of tomato was used to design a research on the physiological manipulation of treatments to improve the vitamin composition /status of tomato fruits. The study was carried out at Nnamdi  Azikiwe University, Awka. Seeds of dwarfgem were obtained from Agricultural Development Program (ADP) Awka. Seeds were raised in the nursery. Twenty pieces of 32litres plastic buckets was used to prepare two groups of media according to the treatments which comprised of 14 buckets each filled with mixture of organic manure and soil at the standard rate of 640g/60kg (32g/hectare) while the remaining six plastic buckets was filled with only soil. Organic manure was goat pellets while inorganic manure was NPK (15:15:15). Salinity, (NaCl), and Bicarbonate (H3C03) was supplied at 2mM concentration in irrigation water. The buckets were were arranged according to treatments in a Randomized Complete Block Design (RCBD). Vitamins were determined by standard methods. Data were subjected to statistical analysis using Duncan multiple range test to separate the means. The tomato plants treated with organic and inorganic fertilizers in combination with NaCl and BICA produced fruits with highest levels of vitamin C (140.50±0.010µg/g), E (5.64±0.002µg/g), B6 (Pyridoxine) and B9 (folic acid or folate) while the least was recorded in the control. This has shown that the treatment of dwarfgem tomato variety with organic and inorganic fertilizer in combination with salinity and bicarbonate fully improved the fruit quality of the plant fruit vitamin.	Comment by Anonymous: Experimental details such as bucket size, manure source, and exact nutrient application rates are too detailed for an abstract and could be moved to the Materials and Methods section.	Comment by Anonymous: Use significantly improved or enhanced.
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INTRODUCTION               
Tomato, Solanum lycopersicum, is one of the most popular and widely consumed   important vegetable worldwide (Gandillo et al., 1999), grown because of its edible fruit. Tomato fruit is also one of the most popular, as well as important commodities in the world. Tomatoes play a vital role in the improvement of the diet of mankind. The fruits are adapted to various culinary uses either in the fresh form in salad or as puree in gravies, stew and soups.   They can be processed into juice, sauce, ketchup, paste and powder (Olaniyi and Ajibola, 2008).  In northern Nigeria, the fruits are sliced and dried for sale (Usman, 2015).	Comment by Anonymous: Consider integrating data on production or consumption. Update references with recent sources on tomato production and utilization.

More than 90% of the vitamin C in human diets is supplied by fruits and vegetables (of which tomato is the most important) (Vallejo, et al., 2002). Tomato fruits contain high amount of ascorbic acid (Tindall, 1983). Vitamins are involved in blood clotting, normal function of nervous system and endocrine glands and are also needed for metabolism of macro molecules (Chatterjea and Shinde, 1998). Certain vitamins or vitamin precursors in vegetables produce notably vitamin C, B and carotene, as well as polyphenols which are powerful anti-oxidants. Antioxidants help prevent molecular damage caused by oxidation in that protection offered may help fend off diseases such as cancer, cardiovascular disease and muscular degeneration (Islam et al., 2002). 	Comment by Anonymous: Consider condensing overlapping content and including updated literature on vitamin composition and antioxidant potential of tomatoes.
Tomato (Solanum lycopersicum L.) serves as a source of livelihood and food to many rural farmers. Farmers prefer to cultivate tomato because of its high demand in the market, good return and reasonably good yield (Asgedom et al 2011). However, its production is affected by many types of stresses (biotic and abiotic) like diseases caused by fungi (especially damping off), bacteria, viruses and nematodes (Panthee and Chen, 2010; Foolad et al., 2008).	Comment by Anonymous: Consider adding statistics to quantify tomato’s contribution to income or agricultural GDP.	Comment by Anonymous: Strengthen the connection between production challenges and the need for improved fruit quality in resistant varieties.

Tomato sustains both during the rainy season when it is rain-fed and dry season when irrigation facilities are employed. Tomato plant is significantly relative to the economy of Nigeria because its cultivation has moved from the traditionally intercropping system with other crops to a much more commercially oriented system (Adegbola et al., 2012). It is currently considered to be one of the main vegetable crops in the world and constitutes an economic force that influences the income of many growers in the world (Omar, 2005).	Comment by Anonymous: Consider merging the two para and clearly stating why Dwarfgem’s resistance is relevant to this disease context.

Currently, it is evident that improvement of tomato crop is a critical task that needs overcome the constraint of tomato production. Damping off is a serious disease of tomato and other vegetables such as beans, okra, egg-plant and flowers with up to 30% yield loss (Badadoost and Islam,2003: Bacharis et al., 2010; Horst, 2013). In light of the high economic impact of  damping off and negative environmental effects generated by conventional fungicide-based control strategies, there is need to develop alternative and sustainable solutions to manage damping off. Nature has provided a great wealth of resistances that are available in the wild species and many of these resistances are simply inherited. 


One of the wild tomato varieties is the Dwarfgem which is resistant to damping off. This wild tomato species has small fruits and high water content. It has sour taste and the skin is usually very thin which results in the fruit becoming very soft and cracks after harvesting or even while still intact on the parent plant. There is a need to build good qualities into this wild type using physiological manipulations which are more natural and lasting method. These nutritional techniques may improve this disease resistant local variety to produce, bigger, low water content, and firmer tomato fruit with thicker skin that will increase the shelf life of the tomato fruit. There is therefore the need to evaluate the effect of integration of both organic and inorganic fertilizer on the performance of tomato in the South eastern region of Nigeria.  Among the cultural practices, fertilizer and organic manure can influence the level of functional food components in crops. A balanced use of organic and inorganic fertilizers could enhance soil chemical, physical and biological properties as well as rate of nutrient turn over within the soil-plant system (Okwu, 2004).	Comment by Anonymous: This section could be shortened and supported with recent studies showing how nutrient management affects vitamin content in tomatoes.
In Nigeria, crops are usually cultivated during the rainy season and in the open field where the soil is slightly acidic. During this period, the incidence of diseases such as damping-off caused by Pythium afinidanatumis is high. But fortunately, there is this wild tomato variety called dwarfgem which has very rare good quality of being resistant to damping off, a common disease among tomatoes especially during the rainy season. There is therefore the need, to improve the fruit quality of this local tomato variety using physiological manipulation which is a more natural and lasting method. Interestingly, this will help to meet farmers´ desire for constant availability of tomato with acceptable quality and ability to resist damping off especially during the rains when there is short supply of tomato.  This work was therefore designed to ascertain the best nutritional treatment that improved the vitamin composition of tomato fruits. 	Comment by Anonymous: Objective is buried in repetition; should be stated clearly and concisely at the end of the introduction.
MATERIALS AND METHODS	Comment by Anonymous: Restructure with Clear Subheadings: e.g., Study Area, Plant Material, Soil Preparation, Experimental Design, Fertilizer and Organic Amendments, Vitamin Analysis.
Study Area: This work was carried out at Nnamdi Azikiwe University, Awka, Anambra State. Anambra State is located in the south-eastern part of Nigeria and lies between latitudes 6o 13’ and 16’ N and longitude 7o 4’ and 7o 41’ E and Altitude 160.8m respectively (Ezenwaji et al., 2014; CLSI, 2008). The research is based on the influence of nutritional treatments on the vitamin content of dwarfgem tomato variety (Solanum lycopersicum var dwarfgem L.). 
	
Source of materials: Tomato seeds of the variety dwarf gem used for this experiment were procured from Agricultural Development Program (ADP) Awka, under special arrangement with an Extension officer with Awka South Local Government. In selecting for seed extraction, efforts were made to collect fruits from self- pollinated variety so as to maintain true to type. The seeds were extracted and washed thoroughly with tap water. The washed seeds were air dried under room temperature and stored in air tight plastic containers prior to use.	Comment by Anonymous: The seed sourcing is well explained, but sentences are long and repetitive (e.g., “efforts were made to collect fruits from self-pollinated variety so as to maintain true to type” could be shortened).
Present sourcing, seed preparation, and storage as bullet points or concise sentences.
Plastic containers (40cm) were used and they were perforated below for easy drainage of water, a mesh (0.2mm-0.5mm) was cut and placed inside the bucket to hold the soil.
Prior to planting, the seeds were soaked in water for 3 hours to aid imbibition.
Nutritional chemicals were procured from Gepet Laboratory Chemicals and Equipment Ltd Onitsha in Anambra State.  NPK fertilizer 15:15:15 was supplied by the Agricultural Development Programme (ADP) Awka. Farm yard manure (goat pellets) was obtained from a goat rearer at Enugwu-Ukwu in Anambra State. 


Source of soil: The soil used for planting was excavated from an abandoned farmland within Nnamdi Azikiwe University, Awka.	Comment by Anonymous: Lacks pH, organic matter content, and baseline nutrient levels, which are important for interpreting results.
Provide initial soil physicochemical properties before treatment application.
Preparation of nursery: Four plastic containers measuring 48cm×28cm×20cm (L×B×H) were perforated below and filled with sandy-loam soil. The soil filled plastic containers was watered daily for four days before planting.

Planting and Germination: The seeds were planted by broadcast method. The broadcast seeds were covered with light layer of soil to encourage imbibition. The set-up was watered every 2 days, and continued till transplanting. This maintained the temperature of the soil within 20oC and 24oC, the standard temperature for optimum tomato seed germination (Garza and Molina, 2008). 

Transplanting: Fourteen plastic buckets were filled with 30kg of soil/organic manure mixture prepared at the rate of 0.032kg per hectare. Six similar plastic buckets were also filled with 30kg of soil only. All the soil filled plastic buckets were watered daily for three days before transplanting. Following germination of the seeds in the nursery, the seedlings were transplanted after 28 days of growth (28 DAT). Three plants were transplanted into each bucket in the evening and watered day and night for 14days to encourage stabilization. The plastic buckets were separated randomly based on treatments and each group clearly identified in the field. Following stabilization, the three plants in each bucket were thinned down to two plants per bucket and their respective treatments were applied as in the design. 	Comment by Anonymous: Mention reference

Treatment 
Using randomized complete block design, the plastic buckets were separated into ten treatments which included the control. Each treatment comprised of two buckets.	Comment by Anonymous: Present treatments in a clear table with treatment codes, components, and application rates for easy reference.
 The treatments were distributed as below;
1.Control
2.Organic 
3.Inorganic 
4.Organic + Inorganic
5.Organic + Salinity + Bicarbonate 
6.Inorganic + Salinity + Bicarbonate	
7.Organic +Inorganic+ Salinity + Bicarbonate
8.Organic + Nitrogen + Salinity + Bicarbonate
9.Organic + Phosphorus + Salinity + Bicarbonate
10.Organic + Potassium + Salinity + Bicarbonate 

Plants which received inorganic fertilizer treatments were treated with the fertilizer NPK 15:15:15) using the ring method of application. The fertilizer was supplied at the rate of 5g per plant as a single dose fourteen days after transplanting (14 DAT) when the plants were already stabilized.	Comment by Anonymous: State the number of replicates per treatment explicitly and total number of experimental units.

Farm yard manure (Goat pellets)
The 30kg of soil contained in each bucket used for organic manure treatments was incorporated at the rate of 640g/60kg (32g/hectare) of organic manure per hectare. The manure was mixed with the soil before the buckets were filled. Thereafter, the set-up was watered for 7 days to aid ammonification before plants were introduced. 	Comment by Anonymous: Application rates are inconsistent in units (per hectare vs per bucket vs per plant). This could confuse readers.
Standardize units clearly show how field rates were converted for bucket experiments and also give reference.


 Preparation of stock solutions
The following compounds were used to obtain/produce the respective nutrients for the nutritional content of the plants. For each nutrient, 2mM concentration was prepared
i. For Nitrogen source: Sodium nitrate ( NaNO3)
ii. Phosphorus source: Sodium biphosphate
iii. Bicarbonate source: Potassium hydrogen carbonates (K2HCO3)
iv. Salinity: Sodium Chloride (Nacl)
v. Potassium source: Potassium nitrate (KNO3) 
First, 2M stock solution of each nutrient was prepared. From this, 2mM concentration of the required nutrition was prepared in 80 litre container of water for irrigation. The irrigation of plants commenced after fertilization of plants.	Comment by Anonymous: Cite why these concentrations were selected? Also give reference.
Control
Plastic buckets containing the control plants had only 30kg of soil.

Measurement
Fruits were harvested at 10 days interval for three consecutive times representing the initial, second and final harvests. Each assay or measurement was in triplicate and results were obtained as mean of three determinations.

DETERMINATION OF VITAMIN 	Comment by Anonymous: Which vitamin?
This was determined using the method of Rutkowski et al. (2006). One gram (1g) of tomato sample was weighed and dried in oven at 60oC. This was homogenized with pestle and mortar. Ten mililiter of absolute ethanol was added to the homogenized sample and centrifuged at 1500rpm for 10mins. One milliliter (ml) of the analyzed sample was placed in the test-tube I (centrifugal) with a tight stopper and 1 ml alcoholic KOH solution was added,  the tube was plugged and shake vigorously for 1 minute. It was then heated in a water bath (60oC for 20 minutes), then cooled down in cold water. 1 ml of xylene was added and the tube was plugged and shaken vigorously for 1min. The tube was centrifuges at 1500rpm for 10mins. The upper layer was collected in a test tube and the absorbance was measured at 335nm in a UV recording Spectrophotometer. This was recorded as A1. The tube was irradiated in UV light for 30mins and the absorbance recorded again as A2.
The concentration of Vitamin A (Cx) in μM was calculated using the formular below.
Cx (μM) = (A1 – A2) x 22.23

22.23 – multiplier received on basis of the absorption coefficient of 1% solution
Of vitamin A (as the retinol form) in xylene at 335 nm in a measuring
Cuvette about thickness = 1 cm.

(i) DETERMINATION OF VITAMIN E 
Vitamin E was determined according to the method of Rutkowski et al. (2006), the sample extract in anhydrous ethanol (0.5ml) was mixed with 0.5ml of anhydrous ethanol and shaken for 1 min. This was followed by the addition of 3ml of xylene. The tube was shook again for 1 min and the content of the tube was centrifuged for 10mins at 1500rpm. 1.5ml of the upper layer was mixed with 0.25ml of batophenanthroline; this was followed by the addition of 0.25ml of Ferric chloride solution. 0.25ml of Phosphoric acid was added and mixed well. The absorbance was measured at 539nm. Tocopherol was used as the standard (23.2 μM).
The concentration of tocopherol in μM was calculated using the formula
Tocopherol (μM) =  x Cs
Where Ax = Absorbance of Sample
As = Absorbance of Standard
Cs = Concentration of standard

(ii) DETERMINATION OF VITAMIN B3 (Nicotinamide)
Vitamin B3 was determined according to the method of Kirk and Sawyer (1991).  Five gram (5g) of the samples were dissolved in 20ml of anhydrous glacial acetic acid and warmed slightly. 5ml of acetic anhydride was added and mixed.  Two drops of crystal violet solution was added as indicator and titrated with 0.1M perchloric acid to a greenish blue colour.
Calculation:
Vitamin B3 = (titre value x 0.0122)/ 0.1

(iii) VITAMINS B1 AND B2
Vitamins B1 and B2 were determined based on their selective absorption in UV region at 262nm and 242nm respectively (Kirk and Sawyer, 1991).  
One gram (1g) of the sample was weighed into a conical flask and dissolved with 100ml of deionized water. This was placed in a stuat shaker and heated for 5mins and allowed to cool and filtered. The filtrate was centrifuged at 4000rpm for 10mins and the supernatant poured into cuvette and the respective wavelengths for the vitamins set to read the absorbance using spectrophotometer.
Vitamin B1 was measured at 261nm.
Vitamin B2 was measured at 242nm.
Calculations
Concentration (mg %) = (A x DF x volume of cuvette)/E
Where A= absorbance
DF = Dilution factor
E = Molar extinction coefficient of vitamin B1/B2

(iv) VITAMIN B12
Vitamin B12 was determined according to the method of Japan Society for Analytical Chemistry (JSAC) (2006). This is based on the absorption maxima of vitamin B12 at 550nm. Twenty-five milligram (25mg) of sample was dissolved in 250ml of deionized water and placed in a magnetic sterarer with hot plate for 5min it was cooled and filtered. The filtrate was centrifuged at 4000rpm for 10mins and the absorbance was read at 550nm using spectrophotometer, 
Calculation:
Conc. mg% = (A x DF x volume of cuvette)/E
Where A= absorbance
DF = dilution factor
E = Molar Extinction coefficient of Vit B12
(v) FOLIC ACID DETERMINATION (Vitamin B9)
This is based on the reaction between diazotization of the p-aminobenzoylglutamic acid obtained after reduction of folic acid and 3-amonophenol. 
The sample solution 1.0 ml was mixed with 1.0 ml of 4 molL-1 hydrochloric acid, 1.0 ml of 1% (w/v) sodium nitrite, 1.0 ml of 1% (w/v) sulfamic acid and 1.0 ml of 1% (w/v) 3-aminophenol which resulted in an orange-yellow complex. The absorption of complexation was measured at 460 nm using UV-Visible spectrophotometer. A standard curve was prepared using standard folic acid and the concentration of folic acid in the sample was extrapolated from the graph.	Comment by Anonymous: Mention reference

(vi) ASCORBIC ACID (Vitamin C)
Ascorbic acid content of the tomatoes was determined according to Klein and Perry (1982). 20mg of the dried sample was extracted with 10ml of 1% metaphosphoric acid. It was allowed to stand for 45 min at laboratory temperature after which it was filtered through Whatman No.4 filter paper. 1ml of the filtrate was mixed with 9ml of 50µM 2,6-dichlorophenolindophenol sodium salt hydrate and the absorbance was measured at 515nm using a UV-Vis spectrophotometer after 30min. Ascorbic acid content was calculated from the calibration curve of authentic L-ascorbic acid and the result expressed as mg ascorbic acid equivalent per gram of the dried sample (mgAE/g) .



DATA ANALYSIS
Analysis of variance (ANOVA) was used and test of significance was conducted at 95% level of probability using Least significant difference. Means were separated using Duncan’s Multiple Range Test (Duncan, 1955). Data were collected from each assay in triplicate and results obtained were expressed means (of three determinations) ± standard deviation. Analysis of Variance (ANOVA) was used and Test of significance was further carried out using Duncan´s Multiple Range Test of (Duncan, 1955).The data collected were subjected to Analysis of Variance. The Means were separated using Least significant Difference. Test of significance was conducted at 95% level of probability. 
Results and Discussion
Fruit Vitamin A 
Vitamin A composition of the fruits indicated that it was highest in tomato plant treated with organic fertilizer with a value of 0.60±0.000µg/g. There was no significant difference between the fruit vitamin A value of the plants treated with organic fertilizer, Nacl and BICA; inorganic fertilizer, Nacl and BICA and that treated with organic and inorganic fertilizer, Nacl and BICA. The least vitamin A content was found in fruits of the plants treated with organic fertilizer in combination with Phosphorus, Nacl and BICA with a value of 0.40±0.000 µg/g (P>0.887). (Table 1).	Comment by Anonymous: There is no presentation of data in the text, which is essential for a results section. Mention each treatments value.
Table 1: Vitamin A composition of tomato fruits as influenced by Treatments
	Treatments                   Vitamin A Contents (µg/g)
	

	T1                                  0.43 ± 0.000e
T2                                  0.55 ± 0.000c
T3                                  0.60 ± 0.000a
T4                                  0.56 ± 0.000b
T5                                  0.48 ± 0.000d
T6                                  0.48 ± 0.000d
T7                                  0.48 ± 0.000d
T8                                  0.42± 0.000f
T9                                  0.40 ± 0.000h
T10                                0.41 ± 0.000g
	


*Values with different superscripts are significantly different (P>0.887)
Where;
T1=Control
T2 = organic
T3 = inorganic
T4= organic/inorganic
T5=organic/Nacl/BICA
T6=inorganic/Nacl/BICA
T7=organic/inorganic/Nacl/BICA
T8=organic/Nitrogen/Nacl/BICA
T9=organic/Phosphorus/Nacl/BICA
T10=organic/Potassium/Nacl/BICA




Fruit Vitamin C
Vitamin C (Ascorbic acid) content of the tomato fruit showed that the plants treated with organic and inorganic fertilizers in combination with Nacl and BICA gave the highest value of 140.30±0.010µg/g. This was followed by the plant fed with organic fertilizer in combination with Nitrogen, Nacl and BICA with a value of 139.23±0.076µg/g. The least vitamin content of 124.40±0.010 µg/g., was obtained from the fruits of the control plant (P>0.996). (Table 2).	Comment by Anonymous: Mention values for each treatment 
Table 2: Vitamin C composition of tomato fruits as influenced by Treatments
	Treatments                   Vitamin C Contents (µg/g)
	

	T1                                 124.40 ± 0.010j
T2                                  127.80 ± 0.017i
T3                                  128.20 ± 0.010h
T4                                  134.50 ± 0.020f
T5                                  136.70 ± 0.027c
T6                                  132.60 ± 0.017g
T7                                  140.30 ± 0.010a
T8                                  139.23± 0.076b
T9                                  135.30 ± 0.030e
T10                                136.50 ± 0.027d
	


*Values with different superscripts are significantly different (P>0.996).
Where;
T1=Control
T2 = organic
T3 = inorganic
T4= organic/inorganic
T5=organic/Nacl/BICA
T6=inorganic/Nacl/BICA
T7=organic/inorganic/Nacl/BICA
T8=organic/Nitrogen/Nacl/BICA
T9=organic/Phosphorus/Nacl/BICA
T10=organic/Potassium/Nacl/BIC


Fruit Vitamin E
Vitamin E content of the tomato fruit showed that the highest value of 5.64±0.002 µg/g, was obtained from the plant grown with inorganic fertilizer in combination with Nacl and BICA. This was followed by a value of 5.21±0.002µg/g, obtained from the plant fed with organic fertilizer in combination with Nacl and BICA. The least value of 2.95±0.002µg/g of vitamin E was obtained from the control plants (P<0.002). (Table 3).	Comment by Anonymous: Mention values for each treatment
Table 3: Vitamin E composition of tomato fruits as influenced by Treatments
	Treatments                   Vitamin E Contents (µg/g)
	

	T1                                  2.95 ± 0.002j
T2                                  3.30 ± 0.003h
T3                                  3.24 ± 0.001i
T4                                  3.43 ± 0.003g
T5                                  5.21 ± 0.002b
T6                                  4.40 ± 0.002d
T7                                  5.64 ± 0.002a
T8                                  4.32± 0.001e
T9                                  4.11 ± 0.001f
T10                                4.54 ± 0.002c
	


*Values with different superscripts are significantly different (P<0.002).
Where;
T1=Control
T2 = organic
T3 = inorganic
T4= organic/inorganic
T5=organic/Nacl/BICA
T6=inorganic/Nacl/BICA
T7=organic/inorganic/Nacl/BICA
T8=organic/Nitrogen/Nacl/BICA
T9=organic/Phosphorus/Nacl/BICA
T10=organic/Potassium/Nacl/BICA


Fruit Vitamin B3
Vitamin B3 (niacin) assay revealed that the highest value of 7.08±0.001µg/g, was obtained from the plants treated with organic fertilizer in combination with Nacl and BICA. The value of 6.35±0.231µg/g, was obtained from the plants treated with organic and inorganic fertilizer in combination with Nacl and BICA. However, the least value of vitamin B3 was obtained from the control plants, with a value of 4.50±0.058µg/g (P>0.102). (Table 4).	Comment by Anonymous: Mention values for each treatment
Table 4: Vitamin B3 composition of tomato fruits as influenced by Treatments
	Treatments                   Vitamin B3Contents (µg/g)
	

	T1                                  4.50 ± 0.058h
T2                                  4.87 ± 0.001f
T3                                  4.67 ± 0.001g
T4                                  6.10 ± 0.001c
T5                                  5.66 ± 0.001d
T6                                  5.35 ± 0.046e
T7                                  6.35 ± 0.231b
T8                                  7.08± 0.001a
T9                                  6.21 ± 0.001c
T10                                6.10 ± 0.001c
	


*Values with different superscripts are significantly different (P>0.102).
Where;
T1=Control
T2 = organic
T3 = inorganic
T4= organic/inorganic
T5=organic/Nacl/BICA
T6=inorganic/Nacl/BICA
T7=organic/inorganic/Nacl/BICA
T8=organic/Nitrogen/Nacl/BICA
T9=organic/Phosphorus/Nacl/BICA
T10=organic/Potassium/Nacl/BICA

Fruit Vitamin B6
Vitamin B6 (Pyridoxine) content of the tomato fruits, showed that the highest value of 1.05±0.002µg/g, was obtained from the plant fed with organic and inorganic fertilizers in combination with Nacl and BICA. This was followed by the value, 0.90±0.001µg/g, obtained from the plant grown with organic fertilizer in combination with Nacl and BICA. The least mean value of 0.56±0.002µg/g, was however obtained from the plant treated with organic fertilizer (P<0.007).(Table 5).	Comment by Anonymous: Mention values for each treatment
Table 5: Vitamin B6 composition of tomato fruits as influenced by Treatments
	Treatments                   Vitamin A Contents (µg/g)
	

	T1                                  0.65 ± 0.001f
T2                                  0.56 ± 0.002i
T3                                  0.59 ± 0.001h
T4                                  0.61 ± 0.001g
T5                                  0.72 ± 0.003d
T6                                  0.69 ± 0.001e
T7                                  1.05 ± 0.002a
T8                                  0.90± 0.001b
T9                                  0.76 ± 0.003c
T10                                0.72 ± 0.002d
	


*Values with different superscripts are significantly different (P<0.007).
Where;
T1=Control
T2 = organic
T3 = inorganic
T4= organic/inorganic
T5=organic/Nacl/BICA
T6=inorganic/Nacl/BICA
T7=organic/inorganic/Nacl/BICA
T8=organic/Nitrogen/Nacl/BICA
T9=organic/Phosphorus/Nacl/BICA
T10=organic/Potassium/Nacl/BICA

Fruit Vitamin B9
The plants treated with organic and inorganic fertilizers in combination with Nacl and BICA and those fed with organic fertilizer, Nitrogen, Nacl and BICA gave the highest vitamin B9 (folate or folic acid) content in their fruits as 0.32±0.000µg/g. The least value of 0.14±0.001µg/g was also obtained from fruits of plants treated separately with organic fertilizer as well as inorganic fertilizer respectively (P<0.002). (Table 6).	Comment by Anonymous: Mention values for each treatment
Table 6: Vitamin B9 composition of tomato fruits as influenced by Treatments
	Treatments                   Vitamin A Contents (µg/g)
	

	T1                                  0.19 ± 0.001e
T2                                  0.14 ± 0.001h
T3                                  0.14 ± 0.001h
T4                                  0.15 ± 0.001g
T5                                  0.17 ± 0.001f
T6                                  0.30 ± 0.000b
T7                                  0.32 ± 0.000a
T8                                  0.32± 0.000a
T9                                  0.20 ± 0.000d
T10                                0.28 ± 0.000c
	


*Values with different superscripts are significantly different (P<0.002).
Where;
T1=Control
T2 = organic
T3 = inorganic
T4= organic/inorganic
T5=organic/Nacl/BICA
T6=inorganic/Nacl/BICA
T7=organic/inorganic/Nacl/BICA
T8=organic/Nitrogen/Nacl/BICA
T9=organic/Phosphorus/Nacl/BICA
T10=organic/Potassium/Nacl/BICA
Discussion
The findings that most vitamin contents are promoted by organic and inorganic fertilizers treatment, especially when combined  with NaCl and BICA is in line with the general physiological and biochemical processes related to priority allocations in plants as reported by other researchers (Bialczyk et al., 1996; Cramer and Lips, 1995; Gao et al., 1996; Izundu et al., 2011a).Vitamin A was highest in the tomato plant fed with organic fertilizer while vitamins C, E and B6 had their highest value in the tomato plant grown with organic and inorganic fertilizers in combination with Nacl and bicarbonate. Fertility and the nutrient status of the soil is a major factor for improving crop yield and quality (Kolodzie, 2006). The amount of fertilizer used as soil amendment, including organic and inorganic fertilizers solely or in combination has a positive impact on the availability of nutrients status of the soil (Bijlsma et al., 2000). Thus the use of different organic fertilizers solely or in combination with inorganic fertilizer enhanced yield and quality of crops. Ideal nutrient supply is known to be essential for plant development and yield (Ippolito and Nigro, 2005). 	Comment by Anonymous: Start each paragraph with a clear statement of your key finding (including statistical significance), then interpret it with literature support.
Reduce background details; focus more on explaining your own results.
	Comment by Anonymous: Add recent references
In the tropics, soil fertility declining from excessive rainfall and continuous cultivation have led to the soils lacking essential nutrients (Obalum et al., 2012) A combination of both organic and inorganic sources of nutrients for crops are becoming major aspects of environmentally smart agriculture. Therefore, the use of these treatments provided the necessary nutrient status in the soil that plants absorbed and synthesized the required vitamins. Plants grown with organic and inorganic fertilizers contained higher amount of vitamin C (ascorbic), B6 (pyridoxine), B1(thiamine) and B12 (folic acid) as compared to plants grown with inorganic fertilizer since plant roots were recently shown to be able to absorb vitamins B`1 and B2 (Babu-Apraku and Fakorede, 2006). Organic manures contain relatively high concentrations of several vitamins which they introduce into the soil which in turn leads to increased vitamins in plants (Babu-Apraku and Fakorede, 2006). Wilberg (1972) reported that organically grown spinach contained more than twice vitamin B1 content than that grown by conventional methods. Interestingly however, our results revealed a higher vitamin yield when organic manure was combined with inorganic fertilizer. The increase in vitamin yield may be due to extra source of vitamin precousors. Recently, reports indicate that under water culture conditions, plant roots are able to absorb various vitamins and transport them to other plant parts (Mozafar and Oertli, 1993). 	Comment by Anonymous: When citing examples from other crops (spinach, citrus, etc.), explicitly connect them back to tomato to maintain topic focus.
Haslam et al. (1996) pointed to current interest in the potential use of nutrients for amelioration of diseases simply by improving dietary intake of nutrients with antioxidant properties such as vitamin E, Vitamin C and carotenoid.
The result of the vitamins in the fruits showed that most of the fertilizing treatments used improved vitamin contents of the fruits compared to the control treatments. This work is in agreement with the work of Premuzic et al. (2001), who reported higher vitamin C content for organic fertilization in combination with mineral fertilization than for mineral fertilization alone. On the other hand, according to Veit-Kohler et al. (1999), high nitrogen fertilization tends to decrease the concentration of vitamin C in citrus or tomato fruits, and in potatoes. These Authors justify this observation by the existence of competition for the assimilation between the plant growth and the processes of synthesis and storage of secondary metabolites; the biosynthesis pathway of vitamin C being related to carbohydrate metabolism. Therefore, anything that will tend to slow plant growth would be beneficial to the synthesis and accumulation of nutritional compounds. This however did not agree with this research because organic fertilizer in combination with Nitrogen, NaCl and bicarbonate gave a second higher value of vitamin C. This might be because the NaCl and BICA averted a good amount for priority allocation into nutrient generational accumulation. 	Comment by Anonymous: Small a	Comment by Anonymous: Mention relevant reference
Most of the highest values of vitamins in fruits were obtained from the plants treated with organic and inorganic fertilizers in combination with Nacl and bicarbonate. Some of such vitamins were vitamins C, E and B6. This suggests that the application of different organic fertilizers can influence the nutritional quality of tomato. The presence of organic fertilizer has potential to improve the nutritional content of fruits.More than 90% of the vitamin C in human diets is supplied by fruits and vegetables (Vallejo et al., 2002). Ascorbic acid ( Vitamin C) has a regulatory role in promoting productivity in any plants such as pepper ( Shehata et al., 2002), pea plants ( Helal et al., 2005) and potato (El - Nanna et al., 2006). 	Comment by Anonymous: The summary that most vitamins peaked with combined organic + inorganic + NaCl + BICA treatments is clear, but it comes late in the discussion. This finding should be stated prominently in the first paragraph.
Conclusion 
The present research has been able to show that nutritional treatment in form of organic and inorganic fertilizer in combination with salinity and bicarbonate totally improved the fruit quality of dwarfgem tomato. It reduced water content, increased skin thickness, improved vitamins, minerals, dry matter, eliminated skin cracks, increased shelf life, eliminated the sour taste and increased total yield.	Comment by Anonymous: A brief connection to broader agricultural relevance or recommendations for growers would strengthen the section.
Future research scope should be briefly mentioned to show continuity of work.
	Comment by Anonymous: Should be written as significantly improved
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