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(" Abstract: A field experiment was carried out during rabi season of 2018-19 at the organic research farm of M 'S Swaminathan School of Agriculture, Centurion University of
Technology, Parlakhemundi, Gajapathi, Odisha, to study the appropriate dosage of FYM and vermicompost in terms of yield and economics of tomato crop. The experiment was
laid out in a randomized block design (RBD) with five treatments (T+: FYM @ 20 tha + vermicompost @ 10 tha at 30DAT, Tz: FYM @ 20 tha + vermicompost @ 5 tha at 30DAT,
Ts: FYM @ 15 tha + vermicompost @ 5 tha at 30DAT, Ts: FYM @ 10 tha + vermicompost @ 5 tha at 30DAT and Ts: Control) replicated four times. Results indicate that the
growth parameters, yield attributes and yield (109.34 tha) found highest in combined application of FYM @ 20 tha + vermicompost @ 10 t/ha at 30DAT treatment. Gross refum
(256200 Rsfha), net return (399840 Rsfha) and B:C ratio (2.6) were calculated highest also in combined application of FYM @ 20 tha + vermicompost @ 10 tha at 30DAT
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Introduction

In present day, heavy doses of synthetic products are used by farmers for getting
higher yield but these synthetic products decrease the soil fertility, causes effects
on both environment and human health. By considering the above affects many
show the interest towards the organic cultivation by using manures and
vermincompost [1]. Vermicompost and Farm Yard Manure (FYM) are an excellent
soil amendment and source of nutrients for main fields and nursery beds of
vegetables. Role of vermicompost in nourishing agricultural crops has attracted
the attention of researcher’s throughout the globe in past few decades [2]. Tomato
(Lycopersicon esculentum) is one of the important and widely cultivated and
consumed among solanaceous fruit vegetables of the world. In India, it occupies
882 thousand hectare area with a production of 18735.9 thousand MT [3]. Higher
yield and profit in short duration motivates farmers to grow tomato. From tomato
various forms of salad, soup, ketchup, sauce, chutney, pickles, powder, paste,
juice, puree and whole canned fruits which are economically high [4]. The 100%
vermicompost treatment fruit weight, fruit number, shoot and root weight were
three, four, five and nine times more than the control treatment respectively [5]
and increase in growth, yield, EC of fruit juice and percentage of fruit dry matter
and the content of K, P, Fe and Zn in the tissue of tomato plant, when addition of
vermicompost @ 15 tonnesha-1 [6]. By application of compost and vermicompost
there was a significant improvement in plant growth and morphology (higher
number of leaves and leaf area, and increased root volume and branching) of
tomato plant [7]. The maximum fruit yield, vitamin C, TSS and produced the
highest net return with cost-benefit ratio of 1:3.1 and also build-up of organic
carbon in the soil after harvest of tomato were recorded with NPK @ 60:30:30
kg/hat FYM @ 10 tonnestha + Vermicompost @ 5 tonnestha + biofertilizers [8].
Organic manure has been widely used as it is available at low-cost [9] and it
improves crop plants characteristics compared with synthetic fertilizer [10].
Application of FYM and vermin compost can improve soil organic carbon, nitrates,
phosphates and exchangeable bases for plants [11].

An economic analysis was carried out using partial budget analysis, to indicate
economically superior treatments over the control treatments by estimating the
varying costs and benefits based on the local market prices for 2017 [12]. Keeping
this view in mind, a field experiment has been conducted in organic research plot
to find out the appropriate dosage of FYM and vermicompost in terms of yield and
£Conomics.

Materials and methods

The experiment was carried out in rabi seasons (2018 - 2019) at the organic
research farm of M S Swaminathan School of Agriculture, Centurion University of
Technology, Parlakhemundi, Gajapathi, Odisha. The site is located at latitude of
18°47" N and longitude of 84°4' E in North Eastern Ghats Agro Climatic Zone of
Odisha. During cropping season, the total rainfall 35.8mm with a temperature
range of 11.7°C-33.1°C minimum and maximum respectively [Table-1]. The soil
texture of the experimental site was red sandy loam. To determine some chemical
properties of the soil, sample was collected and analysed in the laboratory for N,
P, K, pH, organic carbon. Available N was 251(kg/ha), available P was 118
(kg/ha), available K was 385 (kg/ha), 6.44 pH and low organic content 0.44 (%).
An experiment was laid out in a randomized block design (RBD) with four
replications. The experiments comprised of five treatments were as follows: T+:
Combined application of FYM @ 20 t/ha + vermicompost @ 10 tha at 30DAT, T2:
Combined application of FYM @ 20 tha + vermicompost @ 5 t/ha at 30DAT, T
Combined application of FYM @ 15 tha + vermicompost @ 5 t/ha at 30DAT, Ta:
Combined application of FYM @ 10 t/ha + vermicompost @ 5 t/ha at 30DAT, Ts:
Control. All FYM applied as basal dose. One month aged seedlings of F1 hybrid
(shreshtha) were transplanted with spacing of 60cm x 30cm. Plots were weeded
manually at three weeks interval. Plant height, fruit number, fruit diameter, fruit
yield and dry matter yield were taken to complete the experiment. Yield data
obtained from six picking (harvest) starting from 60 DAT to 80 DAT with an interval
of four days.
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Table-1 Meteorological data during cropping season

Month Temperature (°C) RH (%) ~ Rainfall BSS
MAX MIN | MAX (Moring) | MIN (Aftemoon (mm) | (hours)

December, 18 | 26.6 11.7 83.9 58.1 6.0 4.08

January, 19 29.3 15.5 92.8 53.8 319 5.2

February, 19 315 18.7 92.5 53.5 344 5.3

March, 19 33.1 23.3 81.1 54.0 35.8 7.9

Treatments

T 34.88
To 3250

Ts 3128

Ta 29.18

Ts 23.05
SEMz 0.40
CD (0.05) 123
CV% 317

Table-2 Effect of treatments on growth parameters
Plant height (cm

79.50
68.50
65.75
99.75
52.75
1.92
5.91
7.05

1.31 2.16
1.25 2.08
1.23 2.01
1.7 1.88
1.00 1.73
0.02 0.02
0.05 0.07
3.25 5.97

Table-3 Effect of treatments on yield and yield attributes of tomato crop

Treatments  Noof fruits  Fruit diameter (cm)  Average Fruit weight (g) Yield (t/ha)
Fruit | Stover
T4 35.50 5.55 56.00 109.34 | 181.50
T2 33.25 4.48 53.50 98.07  159.85
Ts 31.75 3.90 50.50 88.03 | 141.72
Ts 30.25 3.18 48.25 80.12  126.59
Ts 25.75 3.18 4325 6119 | 9545
SEM+ 0.80 0.13 1.62 3.15 5.07
CD (0.05) 2.46 0.40 5.00 9.69 15.62
CV% 6.12 7.77 7.75 8.65 8.63
Table-4 Economics of tomato cultivation under different treatments
Treatments Cost of cultivation Gross return(Rs /ha) Net return(Rs /ha) B:C
Rs /ha
T1 656040 256200 399840 26
T2 588390 243400 344990 24
T3 528165 228700 299465 23
T4 480728 206300 274428 2.3
T5 367125 180200 186925 20

Results and discussion

Significantly highest plant height observes in T1 (34.88cm and 79.5¢cm) at 30 DAT
and 60 DAT respectively. Both occasion (30 DAT, 60 DAT) lowest plant height
measured in Ts (23.05cm and 52.75cm) respectively. Statistically highest LAl
found in T (1.31 at 30 DAT and 2.16 at 60 DAT). There was no significant
difference of plant height and LAl in both dates in between T2 and Ts [Table-2].
Application of vermicompost and FYM at 10 t/ha significantly increase the plant
height. Vermicompost application had a significant effect on crop plant height [13].
Highest number of fruits was found in T+ (35.50 cm) followed by T2 (33.25 cm).
Statistically lowest numbers of fruits were counted in Ts (25.75). Significantly
largest fruit size was measured in T1 (5.55). Lowest fruit size was found in both T4
(3.18 cm) and Ts (3.18 cm). Highest fruit weight is found in T1(56.0 g), followed by
T2(53.5 g). Lowest fruit weight is found in Ts (43.25 g). From the present study it is
found that the number and weight of fruits per plant of tomato increased under
grown in vermicompost applied soil. These results were similar with the findings of
[14]. By applying FYM (20 t/ha) and vermicompost (10 t/ha) it was calculated that
the 179 % yield increment over control plot. Significantly highest fruit and Stover
yield were found in T1 (109.34 tha, 181.50 t/ha) respectively. Significantly lowest
fruit and Stover yield were found in Ts (61.19 tha, 95.45 tha) respectively [Table-
3]. There was positive correlation between organic manures (FYM and
Vermicompost) application on growth, yield and yield attributes of tomato [15].
Highest gross return (256200 Rs /ha), net return (399840 Rs /ha), B:C ratio (2.6)
was calculated in T+. For both Ts and Ts the B:C ratio (2.0) were found same
[Table-4].

Conclusion
Application of FYM @ 20 tha with vermicompost @ 10 t/ha produced highest

tomato fruit yield compared to other treatments. The same treatment also
produced highest net return and B:C ratio.

Application of research: To bring sustainability in agriculture.
Research Category: FYM and Vermicompost

Abbreviations:

FYM: Farm Yard Manure
T: Treatment

t /ha: Tonne per hectare
B:C ratio: Benefit Cost ratio
MT: Metric Tonne

EC: Electrical Conductivity
TSS: Total soluble solids
°C: Centigrade

%: Percentage

DAT: Date After Transplanting
LAI: Leaf Area Index

Acknowledgement / Funding: Authors are thankful to Department of Agronomy,
M S Swaminathan School of Agriculture, Centurion University of Technology,
Parlakhemundi, Gajapathi, Odisha, 761211, India for providing research field and
fund for the experiment.

*Research Guide or Chairperson of research: Dr M. D. Bairagya
University: Centurion University of Technology, Gajapathi, Odisha, 761211, India

International Journal of Agriculture Sciences
ISSN: 0975-3710&E-ISSN: 0975-9107, Volume 11, Issue 7, 2019

||BioinfoPublications||



Bairagya M.D., Sarath Kumar D., Maitra S., Roja M. And Shankar T.
Research project name or number; MSc Thesis
Author Contributions: All authors equally contributed

Author statement: All authors read, reviewed, agreed and approved the final
manuscript. Note-All authors agreed that- Written informed consent was obtained
from all participants prior to publish / enrolment

Study area / Sample Collection: Organic research farm of M' S Swaminathan
School of Agriculture, Gajapathi, Odisha, 761211

Cultivar / Variety name: Tomato (Lycopersicon esculentum) - Shreshtha
Conflict of Interest: None declared

Ethical approval: This article does not contain any studies with human
participants or animals performed by any of the authors.
Ethical Committee Approval Number: Nil

References

1] Follet R, Donahue R. and Murphy L. (1981) Soil and Soil
Amendments. Prentice hall:Inc., New Jersey.

[2] Kumar A., Bhanu prakash C. H., Singh Brar N. and Kumar B. (2018)
Int. J. Curr. Microbial. App. Sci., 7(10), 1042-1055.

[3] Anonymous (2014) India Horticuture Database 2014. National
Horticultural Board, Ministry of Agriculture, Govt. of India, New Delhi.

[4] Singh A. P. (2004) A Text Book of Vegetable Culture. Publ., Kalyani
Publishers, Ludhiana. pp 65.

[5] Samawat S., Lakzian A. and Zmirpour A. (2001) Agric. Sci. and
Technol., 15 (2), 83-89.

[6] Azamri R, Giglou M.T. and Taleshmikamli R.D. (2008) African. J.
Biotech; 7:2397-2401.

[7] Lazcano C., Amold J., Tato A., Zaller J.G. and Dominguez J. (2009)
Spanish J. Agric. Res., 7 (4), 944-951.

8] Chumyani S., Kanaujia P., Singh V.B. and Singh AK. (2012) J. Soils
and Crops, 22 (1), 65-71.

[91  Guerrero R.H. and Figuroa M.C. (2014) Rev. fac. Argon. Univers. 31,
1-11.

[10] Da silva T.R,, Menezes J.F.S., Simon G.A, De Assis RL., Santos
C.J.D., Gomes G.V. (2011) Rev. Bras. Eng. Agric. E Ambiental 15,
903-910.

[11] Jindo K., Chocano C., De Aguilar J.M., Gonzalez D., Hernandez T.,
Garcia C. (2016) Commun. Soil Sci. Plant Anal. 47, 1907-1919.

[12] Tesfay T., Gebremariam M., Gebretsadik K., Hagazi M. and Girmay S.
(2019) The Open Agriculture Journal. 13.

[13] Padmavathiamma K.P., Li Y.L. and Kumari U.R. (2008) Bioresource
technology. 99, 1672-1681.

[14] Azarmi R, Ziveh P.S. and Satari M.R. (2008) Pakistan J. Biological
Sci., 11 (14), 1797-1802

[15] Arun Kumar J. (2004) J. Ecotoxicol. Environ. Monit., 14(2), 157-160.

International Journal of Agriculture Sciences
ISSN: 0975-3710&E-ISSN: 0975-9107, Volume 11, Issue 7, 2019
||BioinfoPublications||



