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Abstract

An appropriate combination of inorganic and organic nitrogen sewand plant spacing is vital to increase the yield of
tomato with minimum environmental hazards. We therefore carried suexperiment at the Crop Farm, Faculty of
Agriculture, Eastern University, Sri Lanka to investigate the effects of different levalsganic nitrogen (ON) and
inorganic nitrogen (IN) sources and plant spacing on growth and yieldnatdoLycopersicon esculentuidill.). Plants
were grown at three different spacing (S1- 80 cm x 35 cm882m x 50 cm and S3- 80 cm x 80 cm) and at three
different levels of nitrogen sources (N1- 75% of IN + 25% of ON, N6 ®f IN +50% of ON and N3- 25% of IN +75%
of ON). The results showed significant variations on plant height, teafand plant biomass at harvesting time and fruit
yield of tomato among treatments. Treatment N1S3 producedshitgef area (1450.78 éniplant). However, N1S1
produced highest plant biomass (2648.70 k§.hend fruit yield (27.93 Mt.h). This study therefore suggests that
combination of 75% of IN and 25% of ON and plant spacingCofi® x 35 cm is most favoured option to increase the
productivity of tomato in Batticaloa region.
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1. Introduction

Tomato (Lycopersicon esculenturiMill.) is a popular vegetable in Sri Lanka. It is rich in vitamins and
minerals and has several medicinal values as well. Tomato fruit yield compatbértcountries is very low
in Sri Lanka. The average yield of tomato and extent of cultivation varg place to place and season to
season. Average fruit yield of tomato in the eastern region of Sri Lamieaily 50% of the national average
yield. For instance, national average yield of tomato was 12.1 Mt/ha whilst it waddtfha in Batticaloa
(Department of Census and Statistics, 2015). It has great impact onelif@btds of farming communities.
Among the factors which are attributed for low fruit yield of tomatdijlifeer application and plant spacing
are important. This was in response to Abdel-Mawgetudl (2007) who reported that two management
practices which greatly influence tomato fruit yield are spacing and fertdigplication. Nitrogen is a
principal nutrient influences yield of tomato (Locasetal, 1997; Clarket al 1999).

Nitrogen can be supplied through organic and inorganic fertilizers. tgp#s of fertilizers have their own
merits and demerits. Inorganic fertilizers ensure quick availabifityutrients to crops. However, they have
limited residual effect of the applied nutrients (Okigl&D00). Further, reckless use of such inorganic
fertilizers can create nutrient imbalance that limits the uptake of other essemtiahts and cause acidity
leading to low crop yield (Usmaet al, 2015). Addition of organic amendments is necessary to manage th
current trend of soil physical, chemical and biological degradation (Chekal, 2012). However, nitrogen
availability is the most important in organic cultivation of tomato as it ligigkl (Clarket al, 1999). Hence,
application of organic fertilizers alone would not produce economic crop Yietther, they are required in
large quantities which may not be readily available to small scale farmergbQK000; Adekiyaet al,
2012). The combined use of organic and inorganic fertilizers will\dabde option to increase the crop yield
while improving soil characteristics (Cezar, 2004; Chuletwal, 2012). However, selection of appropriate
combinations of such inorganic and organic fertilizers is importantteerobconomic crop yield.

Several studies reported that plant density is an important factor whigériodls yield of tomato (e.g. Mehla
et al.,2000; Hoodeet al.,2001; Warneet al.,2002). Economic yield of most crops can be increased through
cropping at high planting density (Boduneleal, 1996). On the other hand, intra-plant competition becomes
more important with increasing plant density. Wider spacing nigisncompetition for nutrients, water and
sunlight with increased air circulation. Some studies reported higher fruit yielddat spacing than close
spacing (e.g. Arat al, 2007). Therefore, appropriate spacing depends on variety, siitdéon, cultivation
season and other cultural practices. Keeping in view the above phiststudy was carried out to determine
the appropriate combination of organic and inorganic nitrogen sources andirapplant spacing which
could be a viable option to increase the yield of tomato in sustainable way

2. Materialsand M ethods

The experiment was carried out at the Crop farm, Eastern University dbiSka, Batticaloa during wet
season. The soil was sandy regosol. Tomato variety ‘Thilina’ was used for this experiment. A 3%3 factorial
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arrangement fitted into Randomized Complete Block Design (RCBD) with tle@eations was used
comprising three different levels of nitrogen sources (N1- 75% IN + 26%, N2- 50% IN + 50% ON and
N3- 25% IN + 75% ON) with three plant spacing (S1-80 cm x 35 cm, S2r80 50 cm as recommended by
the Department of Agriculture and S3- 80 cm x 80 cm). Each plot size was#4m

Well developed, vigorous and uniform seedlings of tomato fromuhsery were transplanted in field at three
different plant spacing and three different combinations of inorganicoeghic nitrogen fertilizers were
applied as mentioned above. Urea was used as inorganic source of nitrogerconiplest for organic
nitrogen. Required amount of compost for each treatment was applied asliessalg. The other major
nutrients such as phosphorous and potassium were supplied thimougginic fertilizers. Plant height (cm),
leaf area (criplant), biomass (kg. Ha at harvesting stage and fresh fruit yield (Mt haere measured and
analyzed by anaidys of variance (ANOVA) and means were compared by Turkey’s test at 5% probability
level.

3. Resultsand Discussion
3.1 Effect of Plant Spacing on Plant Height

Plant height increases with decreasing plant spacing irrespective of nitragee. skhe highest plant height

of 105 cm was observed at S1 (80 cmx 35 cm) while it was 99 @8 &0 cm x 80 cm) at N1 nitrogen

source (Fig. 1). Plant height reduces with increasing the amowngafic nitrogen source. Change in plant
density has shining influences on plant height, where it increases bgasiegr space between plants
(Dahmardetet al, 2010). It is also evidence that plant height of tomato incredseleser spacing than at

wider spacing (Gupta and Shukla 1977; Mbinga, 1983). Higher nunidets per unit area coupled with

inter- plant competition could be attributed for increased plant height.
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Fig. 1: Effect of different spacing on plant height at harvesting stage
Values are meansSE of 3 replicates.

3.2 Effect of Nitrogen Source on Plant Height

Increased plant height was observed at higher proportion of inorganigemitsource (Fig. 2). Plant received
75% of IN + 25% ON (N1) produced highest plant height at all levels of spdtings observed that among
all the nutrients required for plant growth and development, nitrogen @lpbiity is often limiting factor.

Inorganic nitrogen sources used in crop production increases available mitootpe plants. When organic
fertilizer is added to a substrate, the organic N source in organic fertéigdsmo go through a mineralization
process to convert organic N compounds into ammonium and @&gudrd process that oxidizes the
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ammonium to nitrate (Gaskell and Smith, 2007). Plant receiving nitratesasiide had better plant growth
and higher biomass than those receiving ammonium as N §@weyi-Onyangcet al, 2009).
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Fig. 2: Effect of different nitrogen source on plant height at harvestigg sta
Values are means SE of 3 replicates.

3.3 Leaf Area

The results showed that changes in nitrogen source and plant spacifigasityi(p<0.05) affect leaf area of
tomato. The interaction effect of nitrogen source and spacing wasigisficant (Table 1). The highest leaf
area (1450.78 cfiplant) was produced by the plants belong to N1S3 followed by N2S3.(136d%/plant),

while lowest leaf area (1042.33 #plant) was produced by the plants belong to N3S1. Increased level of
inorganic N source with wider spacing had increased leaf area of toiguaifacantly. It may be due to high
availability of nitrogen and reduced inter- plant competition. Alsadon and KhaBi3) also found that leaf
area per plant increases with increasing N level. Widely spaced plants adagg@higher number of leaves
per plant as they have more environmental resources for growthltdsaty spaced plants (Miko and Manga,
2008).

Table 1. Effect of different sources and levels of nitrogen and spanigaf area of tomato at harvesting

stage
Sources and levels of Nitrogen Spacing Leaf area (cr)
S1 1200.56
N1 S2 1151.22
S3 1450.78
S1 1062.78°
N2 S2 1295.22
S3 1361.1F
S1 1042.33
N3 S2 1074.22
S3 1069.89

Means with different letter within the spacing aignificant at p < 0.05
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3.4 Plant Biomass and Fruit Yield

Different levels of nitrogen sources (N) and spacing (S) had signife¢geut (p<0.05) on plant biomass and
fruit yield of tomato. NxS interaction effect was also significant (Table [2aht® belong to treatment N1S1
produced significantly highest plant biomass (2648.70 k8 laad fruit yield (27.93 Mt. h4 than other
treatments. Lower plant density per unit area produces more vigptants than at higher plant densities.
However, it could not balance for a reduced number of plants peareait High level of inorganic N source
had increased both plant biomass and fruit yield significantly.

Table 2. Effect of different levels of nitrogen sources and spacingamt biomass at harvesting stage and
fruit yield of tomato

Plant Spacing Different levels of nitrogen  Plant biomass  Yield (Mt/ha)
sources (kg/ha)
S1 2648.70 27.93
N1 S2 1921.28 19.68
S3 1627.14 17.79
S1 2188.29 2022
N2 S2 1914.83 18.9F°
S3 1492.83 16.67
S1 2055.83 16.1%
N3 S2 1398.3% 11.43
S3 1064.44 10.30

Means with dissimilar letters within the spacing aignificant (p < 0.05).

Higher availability of nitrogen through inorganic fertilizers could be atted for higher biomass and fruit
yield of tomato. The increments in the nitrogen rate of the fertilizers inctteagéeld and fruit number (Law-
Ogbomo and Egharevba, 2009). It also influences on fruit wefgloimato (Sharmat al, 1999). Total yield
and plant biomass were increased with reduced plant spacing. Studies cobgiu€tenhi et al (2011) and
Abrha et al (2015) have also reported higher fruit yield of tomato at closer gpalsam wider spacing.
Increase in plant number per unit area along with high availability ofgeitrcould be attributed to the
production of extra yield per unit area.

4. Conclusions

From this study, it could be concluded that combination of 75% eofambc and 25% of organic levels of
nitrogen and plant spacing of 80 cm x 35 cm is the best option to increagstiuctivity of tomato (var.
Thilina) in the eastern region of Sri Lanka.
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