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ABSTRACT 
 
This study was conducted to evaluate the planting density on growth and yield of tomato fruit to 
determine the optimum planting density. Plant height, number of leaves per plant, fruit set, number 
of fruit per plant, fruit weight and fruit yield were recorded. Results indicated that treatment with 
35714 plants per hectare had the highest plant height, whereas 25974 plants per hectare gave the 
lowest plant height. Moreover, 25974 plants per hectare had the best results in fruit set, fruit 
number as well as fruit weight. Planting density with 25974 plants per hectare gave the maximum 
fruit yield than the other treatments. It was concluded that 25974 plants per hectare significant 
improve fruit growth and yield of tomato fruit under field condition. 
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1. INTRODUCTION 
 

Tomato (Solanum lycopersicum L.) belongs to 
the Solanaceae family and self crossing annual 
crop. This family also includes other well known 
species such as potato, tobacco, hot pepper and 
egg plant [1]. Tomato is a very important 
vegetable cultivated and consumed in most parts 
of the world, from home gardens and 
greenhouses to large commercial farms due to 
its wider adaptability to various agro-climatic 
conditions [2]. It is grown on more than 5 million 
ha with a production of nearly 129 million tons. 
China is the world’s top tomato grower, 
accounting for more than one-quarter of the 
world’s tomato acreage. Egypt and India together 
account for more than one-fifth of the world total; 
Turkey and Nigeria are the other major tomato 
producing countries. Asia and Africa account for 
about 79 percent of the global tomato area, with 
about 65 percent of world output [3]. As it is a 
relatively short duration crop and gives high 
yield, so it is economically attractive and the area 
under cultivation is increasing daily all over the 
world [4]. Tomato was first cultivated about 100 
years ago in Vietnam. Tomato area is 
approximately 15.000-17.000 ha annually with a 
yield of 15 – 17 tons/ha and more than 30 
tons/ha in some intensive farming areas [5]. 
Tomato has a significant role in human nutrition 
because of its rich source of lycopene, minerals 
and vitamins such as ascorbic acid and b-
carotene which are anti-oxidants and promote 
good health [6]. They can be processed into 
purees, juices and ketchup. Canned and dried 
tomatoes are economically important processed 
products. 
 

In the tropics, tomato is mainly grown during the 
cool season, because of the adverse conditions 
during summer which greatly affect productivity 
and quality. Tomato is grown successfully on 
open fields varies from 52° South and 54° North 
latitudes, and also grown under controlled 
conditions in green houses [7]. The unimproved 
local cultivars commonly grown in the tropics, 
scanty plant stands, non-use of fertilizer, organic 
manures and other improved agricultural inputs 
in the management of the crops has resulted in 
low yield tomato fruit [8]. The management 
practice which greatly influence tomato fruit yield 
are spacing as reported by [9]. Furthermore, 
Lemma et al. [10] reported that plant spacing 
greatly influenced fruit yield in both fresh market 
and processed tomatoes. Likewise, Godfrey-
Sam-Aggrey et al. [11] and Mehla et al. [12] also 
reported yield parameters in tomato to have been 

affected by spacing. Wider spacing on the other 
hand led to increase in fruit yield per plant with 
bigger fruits and more cracked fruits per plant. 
However, in Vietnam, farmers get lower yield 
mainly due to the fact that tomato is sensitive to a 
number of environmental stresses, especially 
extreme temperature, salinity, drought, excessive 
moisture and environmental pollution, diseases 
and pests as well as plant density. The 
production and productivity of the crop in the 
country is influenced by different factors among 
which improper plant spacing is the notable 
reason of the low productivity of this crop. Plant 
density is considered an important practice 
responsible for improving fruit setting, yield as 
well as quality of fruits. Thus, this study aimed to 
evaluate the effect of different planting density 
applied on growth and yield of tomato which may 
help in predicting the optimal spacing 
requirement and to improve the practices of 
tomato production.  
 

2. MATERIALS AND METHODS 
 

2.1 Plant Materials and Treatment Design 
 

The experiment was conducted at Thai Nguyen 
University of Agriculture and Forestry, Vietnam 
during the 2013 winter-spring season. The TN 
389 tomato cultivar obtained from Trang Nong 
company, Vietnam were used for the study. The 
plot size used was 1.6 m x 5 m (Plot area = 8 m2) 
for the study. The experiment was design in 
Randomized Complete Block Design (RCBD) 
with three replications. The experiment consists 
of four treatments including the control in four 
planting densities: 35714; 31746; 28571; 25974 
plants per hectare, respectively. Seeds of tomato 
cultivars were sown in separate large trays filled 
with top forest soil on the 5th September in 2013. 
Water was sprayed when necessary after 
seeding. After three weeks, the seedlings were 
transplanted to well prepare beds in the field. 
Fertilizer was applied @ 120 kg N, 100 kg P and 
150 kg K per hectare. Mulching, weeding, 
insecticidal spraying, staking and other 
horticultural operations were done when 
necessary.  
 

2.2 Data Collection 
 

Twenty plants per plot were randomly selected 
from two middle rows to measure the following 
observations: Plant height was measured from 
the soil surface to the tip of the main stem and 
mean plant height was calculated. Number of 
leaves per plant: by counting the number of 
leaves of all sample plants and the average was 
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recorded. Number of fruits per plant: the total 
number of red ripe mature fruits which were 
harvested from each plant and then mean was 
calculated. The percentage of fruit setting was 
recorded. Average fruit weight was determined 
by weighing. Total yield for each treatment were 
weighted and the mean was calculated. Fruit 
yield ha was obtained through conversion of the 
net plot yield. 
 

2.3 Statistical Analysis 
 
The data obtained from the study were analyzed 
using SAS 9.1 statistical software for each 
cultivar separately. The least significant 
difference was calculated following a significance 
F-test (at p≤ 0.05). 
 

3. RESULTS AND DISCUSSION 
 

3.1 Effect of Plant Density on Plant 
Height and Number of Leaves Per 
Plant of TN 389 Tomato Cultivar  

 

Plant height at maturity had significant 
relationship among the treatment means. The 
results summarize in Table 1 showed that there 
was significant different in plant height among 
treatments. In the present study plant height 
ranged between 140.4 to 174.9 cm, in which the 
lowest plant height with value of 140.4 cm was 
obtained in 25974 plants per hectare, followed by 
28571 plants per hectare with value of 152.8 cm, 
whereas the highest plant height of 174.9 cm 
was recorded in control treatment (35714 plants 

per hectare). It seems that plant height at 
maturity decreased with higher planting density 
which is in agreement with the finding of [8]. 
Gupta and Shukla [13] also reported increased 
plant height in tomato at high plant density than 
at low plant density which is in line with the 
present result. Therefore, the data present in 
Table 1 showed that low plant density has 
resulted in higher plant height than high plant 
density. Too low a plant density is a common 
cause of poor fertilizer response [14]. However, 
plant densities had no significant effect on 
number of leaves per plant (Table 1). These 
results agree to those of Mahmoud [15] and 
Ahmed [16]. 
 

3.2 Effect of Plant Density on Fruit Set, 
Fruit Number, Fruit Weight and Fruit 
Yield of TN 389 Tomato Cultivar  

 
3.2.1 Fruit set (%) 
 

For the fruit set, the results in Table 2 showed 
that there were significant different fruit set 
among treatments. In term, the maximum fruit set 
with value of 54.7% was achieved in 25974 
plants per hectare, whereas the lowest fruit set 
was obtained 35714 plants per hectare with 
value of 49.1%. It seems that low plant density 
gave the higher fruit set than the control 
treatment. The remaining treatment in this study 
showed the higher fruit set than the control 
treatment, although the difference was not 
statistically significant (p≤0.05) was showed in 
Table 2. 

 
Table 1. Effects of planting density on mean of plant height, number of leaves per plant of TN 

389 tomato cultivar in winter spring season 2013 
 

Planting density Plant height (cm) No. of leaves/ Plant 
35 714 (control) 174.9ab1 30.4a 
31 746 161.4bc 32.0a 
28 571 152.8cd 31.9a 
25 974 140.4d 32.1a 

1Mean in each column followed by the same letters are not significantly different at P≤ 0.05 according to Duncan’s 
multiple range test 

 

Table 2. Effect of planting density on fruit set, fruit per plant, fruit weight and fruit yield of  TN 
389 tomato cultivar in winter spring season 2013 

 

Plant density Fruit set (%) Number of fruit per 
plant (fruit) 

Fruit weight (g) Fruit Yield 
(ton/ha) 

35714 (control) 49.1bc1 12.7b 85.5a 28.1cd 
31746 54.3ab 14.9a 90.8a 29.3bc 
28571 53.4ab 15.3a 90.9a 30.9b 
25974 54.7a 15.9a 91.4a 33.3a 

1Mean in each column followed by the same letters are not significantly different at P≤ 0.05 according to Duncan’s 
multiple range test 
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3.2.2 Number of fruits per plant 

 
The  number  of  fruits  per  plant  for  all  
treatment  in  this study  is  presented  in Table  
2. In term, treatment with 25974 plants per 
hectare produced the highest fruit number per 
plant (15.9 fruit number), followed by treated with 
28571 plants per hectare, 31746 plants per 
hectare with values of 15.3; 14.9 fruit number, 
respectively, whereas the lowest fruit number per 
plant of 12.7 fruit number was recorded in control 
treatment (35714 plants per hectare). The total 
number of fruits plant decreased as planting 
density increase, this might be due to the effect 
of competition. This arisen due to the fact that 
competition is less in low planting density than at 
high planting density. The competition might be 
high for nutrients, physical spaces and water. 
These results are in agreement with the finding 
of Balemi [17] who indicated that fruit number per 
plant was also significantly influenced by plant 
density, the low plant density resulting in 
significantly more fruit number as compared to 
high plant density. 

 
3.2.3 Fruit weight 
 
The results summarized in Table 2 indicated that 
treatment with 25974 plants per hectare had the 
maximum fruit weight (91.4 g), whereas the 
lowest fruit weight 85.5 g was recorded in control 
treatment (35714 plants per hectare), although 
the difference was not statistically significant            
(p≤ 0.05), which is in accordance with the finding 
of  Law-Ogbomo and  Egharevba [8]. It seems 
that low plant density gave the highest fruit 
weight compared to high plant density. This 
result is in agreement with the report of Ali [18]. 
 
3.2.4 Fruit yield 

 
Data in Table 2 indicated that fruit yield was 
significantly influenced by the planting density. 
The mean total fruit yield of the tomato ranged 
between 28.1 and 33.3 ton/ha.  In the case of 
this study, the highest fruit yield was found in 
25974 plants per hectare with 33.3 ton/ha, 
followed by treatment with 28571 plants per 
hectare, 31746 plants per hectare, whereas the 
control treatment 35714 plants per hectare 
showed the lowest value of 28.1 ton/ha, which is 
in agreement with the repotted of Law-Ogbomo 
and Egharevba [8] who similarly reported the 
highest total fruit yield of tomato at low plant 
density than at high plant density 
 

 

4. CONCLUSION 
 
From the experiment results, it can be concluded 
that 25974 plants per hectare clearly decrease 
plant height. Moreover, fruit set, fruit number, 
fruit weight as well as fruit yield markedly 
increased in low planting density (25974 plants 
per hectare). From the results, we can concluded 
that application of 25974 plants per hectare may 
be recommended as practical tools for improving 
fruit set, fruit number, fruit weight and fruit yield 
of tomato fruit under field conditions. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 
1. Seid H, Merema K, Mestawet W. Effect of 

intra-row spacing on growth and 
development of tomato (Lycopersicum 
esculentum Mill) Var. Roma VF, at the 
experimental site of Wollo University, 
South Wollo, Ethiopia. International 
Journal of Sciences: Basic and Applied 
Research. 2013:10(1):19-24.   

2. Agyeman K, Osei-Bonsu I, Berchie JN, 
Osei MK, Mochiah MB, Lamptey JN, 
Kingsley O, Bolfrey-Arku G. Effect of 
poultry manure and different combinations 
of  inorganic fertilizers on growth and yield 
of four tomato varieties in Ghana. 
Agricultural Science. 2014;2(4):27-34.   

3. (FAO) Food and agriculture organization; 
2008. FAOSTAT. 
Available: http:/faostat.fao.org (accessed 
31 December 2009) 

4. Bagal SD, Sheikh GA, Adsule RN. 
Influence of different levels of N, P and K 
fertilizers on the yield and quality of 
tomato. J. Maharashtra Agric. Univ. 
1989;14(2):158-160. 

5. Institute of Vegetables and Fruits; 2000. 
The world vegetable marketplace. Hanoi. 

6. Wilcox J, Catignani G, Lazarus C. 
Tomatoes and cardiovascular health. Crit. 
Rev. Food Sci. Nutr. 2003;43(1):1–18. 

7. Villareal RL. Tomatoes in the tropics. West 
view press, boulder, colardo. 1980;516. 

8. Law-Ogbomo KE, Egharevba RKA. Effects 
of planting density and npk fertilizer 
application on yield and yield components 
of tomato (Lycospersicon esculentum Mill) 



 
 
 
 

Tuan and Mao; IJPSS, 7(6): 357-361, 2015; Article no.IJPSS.2015.162 
 
 

 
361 

 

in forest location. World Journal of 
Agricultural Sciences. 2009;5(2):152-158. 

9. Abdel-Mawgoud NHM, Greadly E, Helmy 
YI, Singer SM. Responses of tomato 
plants to different rates of humic-based 
fertilizer and NPK fertilization. J. Appl. Sci. 
Res. 2007;3(2):169-174. 

10. Lemma D, Yayeh Z, Herath E. Agronomic 
studies in tomato and capsicum. In: 
Herath, Lemma (eds.). Horticulture 
Research and Development in Ethiopia: 
Proceedings of the Second National 
Horticultural Workshops of Ethiopia. 1-3 
December. Addis Ababa, Ethiopia. 1992; 
153-163. 

11. Godfrey-Sam-Aggrey W, Turuwork A, 
Tadelle A. Review of tomato research in 
ethiopia and proposal for future research 
and development direction.  In: Godfrey-
Sam-Aggrey and Bereke Tsehi (eds.). 
Proceedings of the First Ethiopian 
Horticultural Workshop. 1985;236-249. 

12. Mehla CP, Srivastava VK, Jage S, Mangat 
R, Singh J, Ram M. Response of tomato 
varities to N and P fertilization and 
spacing. Indian Jornal of Agricultural 
Research. 2000;34(3):182-184. 

13. Gupta A, Shukla V. Response of tomato to 
plant spacing, nitrogen, phosphorus and 
potassium fertilizer. Indian J. Hort. 1977; 
34(3):270-276.   

14. David L. Soils, crops and fertilizer use: a 
field manual for development worker. 
Peace Corps of the United States of 
America. Information, collecting and 
exchange. 1986;338. 

15. Mahmoud ShM. The effect of cultivars, 
seedbed preparation and plant density on 
the growth and yield of tomato 
(Lycopersicon esculentum). Msc. 
University of Kordofan. Sudan; 2005. 

16. Ahmed MK. Optimum plant and nitrogen 
fertilization of sweet peper in Sudan, 
Gezira. Acta. Hort. 1983;143:305-310. 

17. Balemi T. Response of tomato cultivars 
differing in growth habit to nitrogen and 
phosphorus fertilizers and spacing on 
vertisol in Ethiopia. Acta Agriculturae 
Slovenica. 2008;91(1):103-119. 

18. Ali SMR. Effect of plant population density 
on tomato. ARC Training Report. 1997;1-3. 

 

 

_________________________________________________________________________________ 
© 2015 Tuan and Mao; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
 
 
 

 
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://sciencedomain.org/review-history/9894 


