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Abstract

Vermicomposting is an environmentally friendly and cost-effective process for
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decomposing organic waste. Paper mill sludge waste (PW) and sugar mill press

Accepted: 29 Apr 2024 causing health hazards and environmental pollution. Due to its high nitrogen
doi: 10.33472/AFJBS.6.5.2024. 359-367 content, this waste can be turned into organic fertilizer to reduce pollution and
provide an inexpensive raw material for fertilizer production. Four compost
mixtures (E1, E2, E3 and E4) were prepared in different proportions. PW and
SPW with CD + PW + SPW cow manure control mix. After 90 days of composting,
the nutritional composition of the compost was analyzed and the vermicompost
obtained was applied to Solanum lycopersicum. The pH, N, P, K, C: N, and Total
Organic Carbon (TOC) of the vermicompost were chemically analyzed.Randomly
selected seedlings from each treatment were transplanted into pots, and various
parameters such as Plant growth, leaf chlorophyll content, mineral
concentrations, fruit characteristics, yield and fruit quality (including color, pH,
ascorbic acid, titratable acidity and total solids) soluble) is evaluated. Most of the
growth, yield, and quality indicators increased quite well compared to the
control, but the difference between the treatments was not significant. In
conclusion, vermicomposting of PW and SPW resulted in the production of high-
quality organic fertilizer that can improve plant growth, yield, and quality. This
can help reduce pollution and minimize the need for additional nitrogen sources,
thereby reducing costs. The findings of this study suggest that vermicomposting
can be a useful tool for sustainable waste management and agricultural
practices.
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Introduction

Paper mill industries play an important role in the global economic environment and people's
ability to make a living. With the passage of time, it was discovered that there had been a
significant increase in global paper production. For the time being, the United States is the
world's biggest paper producer. However, the Confederation of the European Paper Industry
predicts that global paper demand will exceed 500 million tons by 2025 (Ganguly and
Chakraborty, 2020a). India produces 2.6% of the world's paper, contributing to the country's
economic development (Ganguly and Chakraborty, 2020b). Due to the high organic matter
content, developing countries like India face major barriers in the area of proper waste
management (Ganguly and Chakraborty, 2018). Traditional sugar sludge management methods,
including composting, land filling, incineration, pollute the soil and impact global warming by
generating harmful gases. Water pollution due to improper disposal of domestic and industrial
waste is also a serious problem in this country (Priyanka Kakkar and Neeraj Wadhwa, 2021).

Large volumes of sludge from paper mills and sugar mills cause environmental
problems, polluting air, water and soil ecosystems. One of the essential techniques for
valorization is vermitechnology, a biotechnological invention that holds tremendous promise for
the sustainable management of wastes by bioconverting solid organic wastes into a valuable
molecule under favorable ecological conditions (Hait and Tare, 2012). Most reassuringly, it
maintains the region's economy and promotes livelihood in rural areas. It outlines a good
biodegradation technique in which earthworms and microorganisms work together to cause
severe deformation in organic solid wastes (Bhat et al., 2018a). In contrast, soil bacteria ferment
them into organic nitrogen that can be used for agricultural  purposes.
Population growth coupled with inadequate food supplies, declining quality of health care, high
unemployment and increasing environmental degradation are some of the key underlying issues
affecting global prosperity. Around the world. the future of "humanity”. These problems are
expected to increase in severity as the world population continues to farm (Sangeetha Menonl et
al., 2021).

Tomato (Solanum lycoperscium) is a major vegetable crop grown around the world.
Lycopene, the main pigment responsible for the red color of tomatoes, is one of the most
abundant natural carotenoids found in tomatoes (90%) (Shi et al., 1999). It is a commercial
vegetable grown all over India due to its high nutritional value and reliable price. India ranks
first in area (5.1 million hectares) and production (880,000 tons). It has ayurvedic medicinal
properties and is known to benefit diabetics (Agarwal et al., 2005). Carotenoids such as carotene
and lycopene play important roles in antioxidant protection against lipid peroxidation in living
cells (Shi and Maguer, 2000). The unsaturated open-chain carotenoid of lycopene has 11
covalent double bonds and is an effective free radical scavenger (Sivagamasundaril and Gandhi,
2021) also they are important dietary sources of vitamin A. After bioconversion of retinol-
carotene to provitamin A (Tang, 2010). Therefore, the introduction of these biodegradable
materials into the soil not only increases the organic matter content and soil fertility, but also
increases the microbial activity (Khan et al.,2017). Improvements in soil fertility and microbial
activity due to the return of crop wastes such as compost improve farmland health and increase
root strength and biological properties. plant physiology such as photosynthesis rate, chlorophyll
and carbohydrate content (Yogev et al, 2009). However, it was discovered that using organic
fertilizer along with fertilizers high in nitrogen, phosphate, and potassium was more beneficial
for increasing production and supplying macronutrients to tomato plants.

The goal of the current research was to handle waste from sugar and paper mills using a
combination of innovative vermicompost method techniques. Evaluation of the effect of treated
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waste on the content of B-carotene, lycopene and chlorophyll in tomato fruit and growth of the
plant.

Materials and methods

Raw material collection

Paper mill sludge waste is collected from TNPL in Pugalur, Karur district, Tamil Nadu. Sugar
mill press mud waste is collected from Mohanur sugar mill industry. Cow dung were also
collected at the same location. The collected waste was washed several times with tap water,
dried in the sun and used in composting experiments.

Experimental setup

Raw materials (CD:SW:PW) are put into 5 round barrels (25cm diameter, 40cm high) and
mixed in different ratios C (4:0:0), E1 (4:2:2) and E2 . (4:3:1), E3 (4:1:3) and E4 (4:4:4).
Compost moisture was maintained at 40-60% throughout the experimental period (90 days). Five
types of compost were introduced into the soil 3 days before sowing at the rate of 30 kg per field
(25 sowing). General stages such as irrigation, weeding, pest control are carried out according to
the process. This study was conducted on tomato plants (Solanum lycopersicum) grown on sandy
soil combined with drip irrigation system. Tomato seeds were sown in seedling trays in June
2021 and placed in a greenhouse. Healthy seedlings of 30 days old were planted in plots of 15
m?. Seedlings were planted in vertical rows (25 plants per row) with 1.0 m row spacing and 0.5
m row spacing, experimental setup consisting of completely randomized plots and 5 composting
treatments. . Each formula was repeated 5 times. Each compost treatment was separated from
each block by 1 m grooves.

Physico-chemical analysis

Use DH20 dual organic fertilizer solution at the ratio of 1:10 (w/v) and analyze the results with
a digital pH meter (Vasanthi et al., 2010), the pH of compost sample was determined. Total
organic carbon (TOC) was calculated using (Abdullah and Chin., 2010).The Micro Kjeldahl
technique was used to determine Total Nitrogen (TN) (Unmar and Mohee, 2008). A colorimetric
method was used to determine total phosphorus (TP) (John, 1970). After digesting the sample in
an acidic mixture (HNO3 concentrate; concentrated HCIO4, 4:1, v/v), total potassium (TK) was
measured using a flame photometer (Bansal and Kapoor, 2000).

Morphological parameters

The following morphological data were recorded: plant height (cm), fruit diameter (cm), fruit
weight (g) and total yield (g/plant) (Shah et al., 2011).

Biochemical analysis of fruit pigments

10-20 ml of acetone-hexane (4:6) solvent was used to homogenize 1 g of tomato fruit. After
homogenization, the supernatant was used for biochemical analysis (Nagata and Yamashita,
1992).

Amount of lycopene, B-carotene and chlorophyll

The amounts of lycopene, beta-carotene and chlorophyll were determined using the analytical
method and technique described by the technique of Mackinney and Kimura. For lycopene, B-
carotene and other nutrients, chlorophyll a, b and total are expressed in mg/100 ml.

Fruit quality characteristics

10 fruit samples were previously used to evaluate fruit quality characteristics. Fruit was cut into
small pieces and tomato juice from each of the 10 fruit samples was extracted by measured
volume (ml) using a juicer. Pure juice is used for quality control. After removing the seeds, skin
and pulp, the volume of juice was measured in a graduated cylinder (Etissa et al., 2014).
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pH

In 50 ml of filtrate containing 10 g of pulp mixed in 100 ml of distilled water, determine the pH
of tomato juice (Polat et al., 2010).

Titrated Acidity (TA)

Titration of 10 g of homogenized tomato juice sample after dilution with 50 ml of distilled water,
0.1% NaOH solution at pH 8.17 was used to determine the acidity (Thakur et al., 1996) and the
results are reported in g/L.

Ascorbic Acid (AA)

The concentration of ascorbic acid in selected tomatoes was determined by the method of
(Tareen et al., 2012). The procedure consisted of homogenizing a mixture of fruit pulp (5 g) and
5 ml of 0.1% HCI (w/v), then centrifuging the mixture at 10,000 rpm for 10 min and
accumulating supernatant into the condenser. The absorbance of the supernatant at 243 nm was
then evaluated using a spectrophotometer.

statistical analysis

Statistical analyzes were performed using one-way ANOVA and Duncan's multiple test (DMRT)
in SPSS (version 21) and the data were compared.

Results and Discussion

90 days after transplanting, tomato plant height responded significantly to 5 different
treatments. The results of physical and chemical testing of the final product are shown in (Table
1). The pH level is one of the most important aspects of the composting process. The pH level is
reduced as much as possible during the E2 treatment. The maximum available nitrogen content
of E2 was 7.33%, which is consistent with the conclusion (Jeong et al., 2010). Nitrogen is an
essential component of amino acids, the basic structural unit of proteins. At the same time, due to
the ammonification process, the nitrogen content in the compost is significantly reduced, leading
to the conversion of a part of organic NH3 into NH4+ ions (Tiquia, 2002). Phosphorus provides
energy for plant growth and maintains plant balance (Mc William, 2003). The waste compost in
our present study contained less phosphorus than the control (0.26%). Phosphorus increases the
amount of chlorophyll in plants. E2 has gradually increasing potassium (K) content (4.40%).
Wool and feather waste can provide nutrients (N, P, K) to plants and improve soil biology and
chemistry (Zheljazkov, (2005). A significant increase in plant height was observed with an
organic fertilizer rich in E3 (67.64 cm) and then treated with E2 (66.25 cm). However, the
shortest plants were found in the control variant (58.38 cm) (Table 2). These results may be
related to the physico-chemical state of the palm waste modified by the addition of water and
fertilizer for plant growth (Ghehsareh and Kalbasi, 2012). All tomatoes showed a significant
difference. Plant height is a significant component, according to (Mehta and Asati, 2008),
because it has the most beneficial effect on fruit yield. Fruit weight, volume, and therefore total
fruit production were highest in vermicompost enhanced with a greater rate of E2, while control
yield was lowest. (E4 and C) gave the lowest values of total yield and its components. In terms
of average fruit weight and diameter, E2 produced the highest values (2.197 kg) and (1.283 kg),
respectively, when compared to C. In general, all compost treatments with differing waste ratios
produced significantly higher yields and components than control soil. These findings support
the findings of (Parbha e al., 2007) who found that adding cow dung vermicompost to tomato
plants increased plant growth and yield while decreasing element uptake, primarily N, P, and K.
In addition, compost enriched with different vermicompost ratios (E1 to E4) significantly
increased fruit length and diameter compared with enriched control compost. The high yield and
nutrient concentration of tomato plants fertilized with organic fertilizers added to cow manure
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may be due to the fact that these substances not only contain sufficient nutrients, but also
because nutrients are slowly released into the soil. This minimizes nutrient loss and leaching
while increasing nutrient utilization (llupeju et al., 2015). Furthermore, compared with balanced
chemical fertilizers, the use of organic fertilizers increases the organic carbon content and
fertility of the soil, leading to a tendency for higher yields (Wang et al., 2017). The weight and
number of fruits determine the yield of the plant. As a result, fruit weight is directly proportional
to plant yield (Dar and Sharma, 2011). The pigment composition of tomato fruit was determined
and the results published (Table 3). The results showed that increasing the sulfur content resulted
in a 44.5% higher lycopene content in the fruit for a tomato variety (Mendelova et al, 2013), with
the highest lycopene content recorded being E2 (0.571 mg/100 ml). ). , E1 (0.563 mg/100 ml),
E4 (0.538 mg/100 ml), E3 (0.521 mg/100 ml) and the lowest C (0.472 mg/100 ml). Plants treated
with E2 had higher B-carotene content than control plants [E2 (0.271 mg/100 ml), E1 (0.249
mg/100 ml), E4 (0.205 mg/100 ml), E3 (0.173 mg/100 ml), E4 (0.205 mg/100 ml), E3 (0.173
mg/100 ml) and control (0.147 mg/100 ml) (Huang e al., 2010). Tomatoes from control plants
had 0.183 mg/100 ml of chlorophyll (a) and 0.338 mg/100 ml of total chlorophyll, while E2 had
the lowest chlorophyll (b) content of 0.227 mg/100 ml.

Fruit Quality Characteristics

The results in Table 5 show that different compost combinations influenced the AA, TA, pH,
and fruit juice (%) of tomatoes. Ascorbic acid is vital to one's diet because it will be cure chronic
disease, scurvy, and stress. According to data reported in, the E2 had the greatest AA
concentration (26.98 0.51 mg/100 g), followed by the E3 and the shortest control (23.09 0.15
mg/100 g) (Table 4). Light rates in tomatoes at the end of harvest, temperature conditions during
pre-harvest, at harvest and after harvest, and changes in AA content for the same variety are
reasonable explanation (Somers et al., 1951). At maturity, the level of AA was higher, but it later
decreased (Subbiah and Perumal, 1990). In this investigation, the TA values ranged from 0.28 to
0.49%. The E1 compost had the highest TA value (0.45-0.56%), while E2 organic fertilizer has
the lowest TA value (0.30-0.32%). These results contradict the conclusion of (Dabire et al.,
2016) who found that TA values were higher in plants treated with organic compounds compared
with plants treated with fertilizers or controls. . The pH of the fruit is an important factor in the
consumption of fresh tomatoes; The low pH improves the flavor of the fruit (Eivazi et al., 2013).
All organic fertilizers have pH values that range from 4.35 to 4.86. These values are relatively
similar to those reported by different researchers in previous studies (Youssef and Eissa, (2016).
They found pH values between 4.19 and 4.45 in many varieties of tomatoes grown on soils that
had been improved with multiple applications of organic and mineral fertilizers.

Conclusion

This study found that using vermicompost made from paper and sugar mill waste as a fertilizer
for tomato plants grown in the field can enhance plant growth and fruit quality by increasing the
levels of photosynthetic pigments, vitamin C, lycopene, carotene, and other nutrients. The study
evaluated different waste-to-waste ratios of vermicompost and found that tomato plants
responded differently to each type of vermicompost. However, when vermicompost material was
modified with high concentrations of paper mill waste and sugar press sludge (E2), significant
differences in tomato fruit growth, yield and quality were observed compared to those amended
with NPK chemical fertilizer and soil. The study concluded that no single nutrient source, such as
chemical fertilizer, organic manure, or biofertilizer, can fully meet all nutrient requirements.
However, vermicompost can increase the quantity and quality of nutrients, leading to quicker
nutrient absorption and improving growth and yield parameters in crop plants.



Page 363 of 367

Nithya Srinivasanl/ Afr.J.Bio.Sc. 6(5) (2024).359-367

References

1.

10.

11.

12.

13.

Ganguly, R.K., Chakraborty, S.K., (2020a). Paper pulp mill wastes: A curse or boon —
Modern approach of recycling. In: C., Hussain (Ed.), Handbook of Environmental
Materials Management. Springer, Cham, http://dx.doi.org/10.1007/978-3-319-58538-
3 216-1.

Ganguly, R.K., Chakraborty, S.K., (2020b). Eco-management of industrial organic
wastes through the modified innovative vermicomposting process: A sustainable
approach in tropical countries. In: Bhat, S., Vig, A., Li, F., Ravindran, B. (Eds.),
Earthworm Assisted Remediation of Effluents and Wastes. Springer, Singapore,
http://dx.doi.org/10.1007/978-981-15-4522-1 10.

Ganguly, R.K., Chakraborty, S.K., (2018). Assessment of microbial roles in the
bioconversion of paper mill sludge through vermicomposting. J. Environ. Health Sci. Eng
6, 205-212.

Priyanka Kakkar, Neeraj Wadhwa., (2021). Utilization of Cellulase from Colocasia
esculenta in Treatment of Cotton Fabric. Curr. Trends Biotechnol. Pharm. 6 (3) 407 —
416.

Hait, S., Tare, V., (2012). Transformation and availability of nutrients and heavy metals
during integrated composting—vermicomposting of sewage sludges. Ecotoxicol. Env. Saf.
79, 214-224.

Bhat, S.A., Singh, S., Singh, J., Kumar, S., Vig, A.P., (2018a). Bioremediation and
detoxification of industrial wastes by earthworms: vermicompost as powerful crop
nutrient in sustainable agriculture. Bioresour. Technol. 252, 172-179.

Sangeetha Menonl, Syeda Ayesha , Pavithra K, Malsawmtluangi., (2021). Growth and
Nutritional Indices of Oyster Mushroom (Pleurotusostreatus) on Different Substrates.
Current Trends in Biotechnology and PharmacyVol. 15 (5) 365-372.

Shi J, Le Maguer M, Kakuda Y, Liptay A, Niekamp F (1999) Lycopene degradation and
isomerization in  tomato dehydration. Food Res Int 32:15-21. https
://doi.org/10.1016/S0963 -9969(99)00059 -9.

Agarwal A, Prahakaran SA, Said TM (2005) Prevention of oxidative stress injury to
sperm. J. Androl 26:653-660. https ://doi. org/10.2164/jandr 0l.05016.

Shi J, Maguer M (2000) Lycopene in tomatoes: chemical and physical properties affected
by food processing. Crit Rev Biotechnol 20:293-334. https ://doi.org/10.1080/07388
55009 11442 12.

Sivagamasundaril U, Gandhi A., (2021). Effect of bacterial endophytes -
Azospirillumbrasilense and Pseudomonas fluorescens on growth and yield of Brinjal var.
Annamalai in field trial.Current Trends in Biotechnology and PharmacyVol. 15 (5) 489-
495.

Tang G (2010) Bioconversion of dietary provitamin A carotenoids to vitamin A in
human. Am J Clin Nutr 91:148S-1473S. https ://doi. org/10.3945/ajcn.2010.28674.

Khan, AA, Bibi H, Ali Z, Sharif M, Shah SA, Ibadullah H, Khan K, Azeem I, Ali S
(2017) Effect of compost and inorganic fertilizers on yield and quality of tomato.
Academia Journal of Agricultural Research 5: 287-293.


http://dx.doi.org/10.1007/978-3-319-58538-3_216-1
http://dx.doi.org/10.1007/978-3-319-58538-3_216-1
http://dx.doi.org/10.1007/978-981-15-4522-1_10

Page 364 of 367

Nithya Srinivasanl/ Afr.J.Bio.Sc. 6(5) (2024).359-367

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Yogev A, Raviv M, Kritzman G, Hadar Y, Cohen R, Kirshner B, Katan J (2009)
Suppression of bacterial canker of tomato by composts. Crop Protection 28: 97-103.
Vasanthi K, Chairman K, Ranjit Singh AJA (2014) Sugar factory waste vermicomposting
with an epigeic earthworm, Eudriluseugeniae(Kinberg). Am J Drug Discov Dev 4:22-31.
https ://doi. org/10.3923/ajdd.2014.22.31.

Abdullah N, Chin NL (2010) Simplex-centroid mixture formulation for optimized
composting of kitchen waste. Bioresour Technol. 101(21):8205-8210. https
://doi.org/10.1016/j.biort ech.2010.05.068.

Unmar G, Mohee R (2008) Assessing the effect of biodegradable and degradable plastics
on the composting of green wastes and compost quality. Bioresour Technol 99(1):6738—
6744. https ://doi. org/10.1016/j.biort ech.2008.01.016.

John MK (1970) Colorimetric determination of phosphorus in soil and plant material with
ascorbic acid. Soil Sci 109:214-220. https :// doi.org/10.1097/00010 694-19700 4000-
00002.

Bansal S, Kapoor KK (2000) Vermicomposting of crop residues and cattle dung with
Eisenia foetida. Bioresour Technol. 73:95-98. https ://doi.org/10.1016/S0960 -
8524(99)00173 —X.

Shah, A.H., Munir, S.U., Noor-UI-Amin, Shah, S.H., (2011). Evaluation of two nutrient
solutions for growing tomatoes in a non-circulating hydroponics system. Sarhad J. Agric.
27, 557-567.

Nagata M, Yamashita (1992) A simple method for simultaneous determination of
chlorophyll and carotenoids in tomato fruit. J Jpn Soc Food Sci Technol 39(10):925-928.
https ://doi.org/10.3136/ 1962.39.925.

Etissa E, Dechassa N, Alamirew T, Alemayehu Y, Dessalegne L (2014) Response of fruit
quality of tomato grown under varying inorganic N and P fertilizer rates under furrow
irrigated and rainfed production conditions. International Journal of Development and
Sustainability 3: 371-387.

Polat E, Demir H, Erler F (2010) Yield and quality criteria in organically and
conventionally grown tomatoes in Turkey. Scientia Agricola (Piracicaba Brazil) 67: 424-
429.

Thakur, B.R., Singh, R.K., Nelson, P.E., (1996). Quality attributes of processed tomato
products: A review. Food Rev. Int. 12, 375-401.

Tareen, M.J., Abbasi, N.A., Hafiz, 1.A., (2012). Effect of oxalic acid treatments on
storage life of peach fruit Cv. “ Flordaking”. Pak. J. Bot. 44, 207-310.

Jeong JH, Lee OM, Jeon YD, Kim JD, Lee NR, Lee CY, Son HJ (2010) Production of
keratinolytic enzyme by a newly isolated feather degrading Stenotrophomonas
maltophiliathat produces plant groth promoting activity. Process Biochem 45:1738-1745.
https ://doi.org/10.1016/j.procb i0.2010.07.020.

Tiquia SM (2002) Evaluation of organic matter and nutrient composition of partially
decomposed and composed and composted spent pig litter. Environ Technol 24:97-107.
Mc William D (2003) Identifying nutrient deficiencies for efficient plant growth and
water use. Co-operative extensive services college of agriculture and home economics.
Zheljazkov DV (2005) Assessment of wood waste and hair waste as a soil amendment
and nutrient source. J Environ Qual 34:2310- 2317. https ://doi.org/10.2134/jeq20
04.0332.



Page 365 of 367

Nithya Srinivasanl/ Afr.J.Bio.Sc. 6(5) (2024).359-367

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Ghehsareh AM, Kalbasi M (2012) Effect of addition of organic and inorganic
combinations to soil on growing property of greenhouse cucumber. African Journal of
Biotechnology 11: 9102-9107.

Mehta, N., Asati, B.S., (2008). Genetic relationship of growth and development traits
with fruit yield in tomato (Lycopersicon esculentum Mill). Karnataka J. Agric. Sci. 21,
92-96.

Parbha KP, Loretta YL, Usha RK (2007) An experimental study of vermin-biowaste
composting for agricultural soil improvement. Bioresource Technology 99: 1672-1681.
llupeju EA, Akanbi WB, Olaniyi JO, Lawa BA, Ojo MA, Akintokun PO (2015) Impact
of organic and inorganic fertilizers on growth, fruit yield, nutritional and lycopene
contents of three varieties of tomato (Lycopersicon esculentum (L.) Mill) in Ogbomoso,
Nigeria. African Journal of Biotechnology 14: 2424-2433.

Wang XX, Zhao F, Zhang G, Zhang Y, Yang L (2017) Vermicompost improves tomato
yield and quality and the biochemical properties of soils with different tomato planting
history in a greenhouse study. Frontiers in Plant Scienc8:1978. doi:
10.3389/fpls.2017.01978.

Dar, R.A., Sharma, J.P., (2011). Genetic variability studies of yield and quality traits in
tomato (Solanum Lycopersicum L.). Int. J. Plant Breed. Genet. 5, 168-174.

Mendelova A, Flkselova M, Mendel L (2013) Carotenoids and Lycopene content in fresh
and dried tomato juice. Acta Universitatis Agriculturae et
SilviculturaeMendelianaeBrunensis 5:1329- 1337. https ://doi.org/10.11118 /actau n2013
61051 329.

Huang XY, Liu YW, Di DL, Liu JX, Li C (2010) An Improved LCDAD method for
simultaneous determination of lutein, b-carotene and lycopene in tomato and its products.
Chromatographic 71(%):331-334. https ://doi.org/10.1365/s1033 7-009-1417- O(ISSN:
0009-5893).

Somers, G.F., Kelly, W.C., Hamner, K.C., Somers, G.F., Kelly, W.C., Hamner, K.C.,
(1951). Influence of nitrate supply upon the ascorbic acid content of tomatoes. Am. J.
Bot. 38, 472-475.

Subbiah, K., Perumal, R., 1990. Effect of calcium sources, concentration, stages and
number of sprays on physicochemical properties of tomato fruits. South Indian Horti. 38,
20-27.

Dabire C, Sereme A, Parkouda C, Somda MK, Traore AS (2016) Influence of organic
and mineral fertilizers on chemical and biochemical compounds content in tomato
(Solanum lycopersicum) var. Mongal F1. Journal of Experimental Biology and
Agricultural Sciences 4: 631-636.

Eivazi AR, Rastegarni AR, Habibzadeh Y, Mogaddam A, Khlilzadeh G (2013) Influence
of manure fertilizers on morpho-physiological traits of  tomato
(LycopersicunescutentumMill). Pakistan Journal of Agricultural Sciences 1: 89-93.

Youssef MA, Eissa MA (2016) Comparison between organic and inorganic nutrition for
tomato. Journal of Plant Nutrition. DOI: 10.1080/01904167. 2016.1270309.

Tables and figure:
Table 1 Physicochemical parameter of feather compost samples

Treatments | pH OC (%) N (%) P (%) K (%)
C 8.5 +£0.52 0.85 +0.02 1.02 £0.14 0.20 £0.02 1.95 +0.53
El 8.32 +0.42 1.08 £0.14 1.54 £0.05 0.51 +0.05 2.05 +0.27
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E2 8.09 £0.27 1.41+0.05 3.02£0.21 0.96 +0.12 3.15+0.15

E3 8.15 +0.36 1.30 +0.21 2.68 £ 0.09 0.72+£0.15 2.74 £0.36

E4 8.43 £+0.41 1.01 +0.13 1.27 £0.15 0.35+0.08 2.01+0.18

Table 2: Total yield parameters of tomato plants

Treatment Plant height | Fruit Fruit weight | No. of | Total vyield
at 90 days | diameter 9) fruits/plant | (Kg/plant)
(cm) (cm)

C 58.38+1.26 |2.61+0.18 10.33+£0.85 |45.62+3.86 | 1.283+1.52

El 61.71+£0.98 |2.82+0.27 11.33+£1.15 |60.93+3.55 | 1.483+0.96

E2 66.25+1.52 |3.79+0.59 11.87+£0.92 | 71.13+4.04 |2.197+1.36

E3 67.64+1.81 |3.88+0.36 13.33+£1.23 [62.15+4.16 |2.015+2.04

E4 68.45+1.20 | 3.74+£0.27 1257+1.28 |59.17+3.75 |1.305%2.18

Table 3: Analysis of plant pigments chlorophyll, lycopene and f-carotene

Experimental | Chlorophyll | Chlorophyll | Total Lycopene p-Carotene

treatment a b Chlorophyll | (mg/100 ml) | (mg/100 ml)
(mg/100 ml) | (mg/100 ml) | (mg/100 ml)

C 0.176 0.092 0.269 0.472 0.147

El 0.150 0.143 0.305 0.563 0.249

E2 0.183 0.227 0.338 0.571 0.271

E3 0.182 0.105 0.287 0.521 0.173

E4 0.133 0.153 0.264 0.538 0.205




Page 367 of 367
Nithya Srinivasanl/ Afr.J.Bio.Sc. 6(5) (2024).359-367

Figure 1 :Physico-biochemical parameter of tomato fruit

Physico-biochemical parameter

30
- _AT2698——, 26.42
L9 TN 208
20 20.13
15 =&—pH
—B-TA
10 —h—AA
5 A48 43— 45— 466
B2l o s moe— 3
0




