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Abstract: The effect of planting density and NPK 15:15:15 fertilizer application on two cultivars were
investigated in two field trials in 2003 and 2004 cropping seasons at Evboneka to determine the optimum
planting  density  and  fertilizer  rate.  Roma  VF  3900  and Roma VF 5-80-285 tomato cultivars were grown at
three planting densities (33333, 41667 and 55555 plants per hectare) and three levels of NPK fertilizer (0, 200 and
400kg ha ). The trials revealed that a combination of planting density and NPK 15:15:15 fertilizer application1

increased the productivity of tomato as they positively influenced the plant height at maturity, days to 50%
flowering, fruit yield and % marketable yield. However, the treatment combinations do not significantly affect
days to flowering. The plots without fertilizer application had the least values in all the measured parameters.
However, as fertilizer application rate increases, all measured parameters also increased up to the highest level.
From the trials, a combination of 55555 plants per hectare and 400kg NPK ha  gave the highest significant yield1

of 38.90t ha and 35 t ha  from Roma VF 3900 and Roma VF 5-80-285, respectively. The highest % marketable1 1

yield was also obtained from the same combination with both cultivars. 
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INTRODUCTION Two management practices which greatly influence

Tomato (Lycospersicon esculentum Mill) fruit is an reported by Abdel-Mawgoud et al. [3]. Most of African
essential component of human diet for the supply of soils show nutrient deficient problems after only a short
vitamins, minerals and certain types of hormones period of cultivation because of their nature as well as
precursors in addition to protein and energy [1]. prevailing environmental conditions [4]. The commonest

Tomato can be grown on a small scale in the kitchen practice by the resource-poor farmers in many parts of the
garden, where a few plants yielding fruits for the whole tropics, especially in Africa is the growing of two or more
family and a commercial scale as a cash crop by the crops on the same piece of land simultaneously or in relay
vegetable growers. Tomato fruit yield in the Nigeria is still such that the period of overlapping of crop is enough to
very low  compared  with those countries like China, include vegetative phase. As a result of this, these
Japan  and  United  States. According to FAO [2], Yield farmers grow their crops at wide and random spacing
per hectare in Nigeria is 9.9 tonnes per hectare (t ha ), because of the system of cropping. However, as1

25.3t ha  in China, 52.8t ha in Japan and United States. management practices improve and more farmers grow1 1

In addition, the world total tomato output was 77.5 million their crops sole, specific plant population would be used.
tonnes from 2.9 million hectares in 2000. Most of this was This was in response to Bodunde et al. [5] who reported
from temperate countries. Among the factors that could that increasing economic yield of most crops is through
result in low yield include unimproved local cultivars cropping at high planting density. The knowledge of crop
commonly grown in the tropics, scanty plant stands, non- response to population density provides the basis for
use of fertilizer, organic manures and other improved accessing the effects of intraspecific competition [6].
agricultural inputs in the management of the crops. Closer spacing resulted in higher yield, less cracked fruits

tomato fruit yield are spacing and fertilizer application as
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per plants [6]. Wider spacing on the other hand led to Seeds of tomato of both cultivars were sown in
increase in fruit yield per plant with bigger fruits and more
cracked fruits per plant. The other management practices
are fertilizer application in terms of kind and rates. It had
been observed that chemical fertilizers are an essential
component of any system in which the aim is to
maintained good yield. To increase the yield potential, the
crop had to respond to good soil fertility and adequate
fertilizer.

It is a well known fact that adequate fertilizer is
required by tomato for growth and high yield. The
fertilizer  does  this  through  its ability to replenish the
soil with nutrients that are lacking in the soil. As a result
of this, adequate levels of nutrients are very vital to
increasing the production and yield of tomato. In view of
inconsistent and inadequate results concerning the
combination of these two management production
practices, field trials were conducted to determine the
optimum planting density and NPK 15:15:15 fertilizer
application rate.

MATERIALS AND METHODS

Two  seasonal  cropping  of  Roma  VF  3900 and
Roma  VF 5-80-285 tomato cultivars obtained from
National  Horticultural  Research  Institute,  Ibadan,
Nigeria were carried out at Evboneka near NIFOR, Benin
City in 2003 and  2004  situated  in  the  heart  of the
rainforest region of South-South Nigeria. It had the
following climatic characteristics 1928.80mm annual
rainfall, 32°C mean annual temperature and relative
humidity of 65.30%.

Composite  soil  sample  of top soil (0-30cm depth)
was  taken  with auger after the site had been prepared.
The sample were analysed for physical and chemical
properties using standard laboratory procedures
described by Mylavapus and kennelley [7]. Soil particle
analysis revealed that it had 780g kg  sand, 110g kg1 1

clay and 110g kg silt. The textural class was loam sand.1

The  pre-planting soil chemical analysis showed that it
had 16.2 g kg  organic carbon; 1.80 g kg  nitrogen;1 1

7.30mg kg  available phosphorus; pH (1:2.5, soil: water)1

5.70; exchangeable calcium 7.80 Cmol kg ; exchangeable1

magnesium 0.60 Cmol kg  and Exchangeable potassium1

0.60 Cmol kg .1

A 3x3 factorial arrangement fitted into randomized
complete block design with four blocks were used
comprising three planting densities (33333, 41667 and
55556 plants per hectare (pph)) and three levels (0, 200
and 400kg per hectare (kg ha )) of NPK 15:15:15 fertilizer.1

separate large trays filled with top forest soil on the 26th

October in each year. Water was sprayed when necessary
after seeding. After three weeks, the seedlings were
transplanted to well prepare beds in the field and spaced
30 x 60 cm, 40 x 60 cm and 50 x 60 cm to achieved planting
densities of 55556, 41667 and 33333 pph, respectively.
Three levels (0, 200 and 400kg ha ) of NPK 15:15:151

fertilizer were split into three equal parts and applied at ten
days after transplanting (DAP) as basal and remaining
portions applied at 50 DAP as top dressing. Mulching,
weeding, insecticidal spraying, staking and other
horticultural operations were done when necessary.

Plant heights at maturity were determined in-situ from
four randomly sampled and tagged plants per plots. Days
to 50% flowering were estimated for each plot as outlined
by Remison [8] and number of flowers per plant (plant )1

was also taken for each plot.
Matured  fruits  were  harvested  at  weekly  interval

for assessment of number of fruits plant , average fruit1

weight and fruit yield plant as well as the marketable1

yield. Fruit yield ha  was obtained through conversion1

of the net plot yield.
The data collected were subjected to statistical

analysis of variance after finding the means of the data
collected between the cropping seasons using COSTAT
and significantly differences among treatment means were
evaluated using the least significant difference (LSD).

RESULTS

Plant height at maturity decreased with higher
planting density but increased with increasing fertilizer
application rate up to 400 kg . Plants height at maturity1

increased as both the planting density and fertilizer
application increased. The highest plant height was
observed  from  a  combination  of  30  x  60  cm  with 400
kg NPK ha  in both cultivars. Roma VF 3900 plants1

showed  higher  plant  height at maturity than the Roma
VF 5-80-285 plants (Table 1).

Days to 50% flowering ranged from 27.3 to 40.30 days
(Table 2). Generally, the days decreased with lower
planting density  but  increased as fertilizer application
rate increased, although, it was not significant at 5% level
of probability (Table 2).

Number of flower plant  and fruit number plant1 1

were significantly influenced by the planting density and
quantity of fertilizer applied (Tables 3 and 4). The number
of  flowers  and fruits plant was observed to be higher in1
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Table 1: Effects of planting density and NPK fertilizer application rate on plant height of L. esculentum
Fertilizer rate (kg ha )1

-------------------------------------------------------------------------------------------------------
Cultivar Planting density 0 200 400 Mean
Roma VF 33333 100.20 105.20 111.30 105.57
3900 41667 97.20 112.30 121.10 110.20

55556 93.20 120.30 128.00 113.83
Mean 96.87 112.60 120.13 109.87
LSD(0.05) Planting density 4.732
LSD(0.05) Fertilizer rate 4.732
LSD(0.05) Planting density x Fertilizer rate ns
Roma VF 33333 100.10 103.40 109.30 104.27
5-80-285 41667 95.10 101.70 119.60 105.47

55556 91.30 110.50 123.00 108.27
Mean 95.50 105.20 117.30 106.00
LSD(0.05) Planting density 3.972
LSD(0.05) Fertilizer rate 3.972
LSD(0.05) Planting density x Fertilizer rate ns
ns- not significant at 5% level of probability

Table 2: Effects of planting density and NPK fertilizer application rate on Days to 50% flowering of L. esculentum
Fertilizer rate (kg ha )1

-------------------------------------------------------------------------------------------------------
Cultivar Planting density 0 200 400 Mean
Roma VF 33333 29.30 29.50 28.20 29.00
3900 41667 35.00 34.00 33.70 34.30

55556 35.20 37.50 40.30 37.67
Mean 33.17 33.67 34.07 33.66
LSD(0.05) Planting density ns
LSD(0.05) Fertilizer rate ns
LSD(0.05) Planting density x Fertilizer rate ns
Roma VF 33333 27.50 27.50 26.40 27.13
5-80-285 41667 34.30 32.10 31.20 32.53

55556 34.60 32.30 40.00 35.63
Mean 32.13 30.63 32.53 31.76
LSD(0.05) Planting density ns
LSD(0.05) Fertilizer rate ns
LSD(0.05) Planting density x Fertilizer rate ns
ns- not significant at 5% level of probability

Table 3: Effects of planting density and NPK fertilizer application rate on number of flowers per plant of L. esculentum
Fertilizer rate (kg ha )1

-------------------------------------------------------------------------------------------------------
Cultivar Planting density 0 200 400 Mean
Roma VF 33333 10.20 17.20 24.00 17.13
3900 41667 8.50 15.20 23.10 15.60

55556 6.30 14.30 19.30 13.30
Mean 8.33 15.57 22.13 15.34
LSD(0.05) Planting density 3.231
LSD(0.05) Fertilizer rate 3.231
LSD(0.05) Planting density x Fertilizer rate ns
Roma VF 33333 9.50 16.60 21.70 15.93
5-80-285 41667 7.80 14.70 21.80 14.77

55556 5.90 13.10 17.90 12.30
Mean 7.73 14.80 20.47 14.33
LSD(0.05) Planting density 5.4
LSD(0.05) Fertilizer rate 4.4
LSD(0.05) Planting density x Fertilizer rate ns
ns- not significant at 5% level of probability
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Table 4: Effects of planting density and NPK fertilizer application rate on number of fruits per plant of L. esculentum
Fertilizer rate (kg ha )1

-------------------------------------------------------------------------------------------------------
Cultivar Planting density 0 200 400 Mean
Roma VF 33333 6.00 12.00 15.00 11.00
3900 41667 4.00 8.00 13.00 8.33

55556 3.00 6.00 10.00 6.33
Mean 4.33 8.67 12.67 8.56
LSD(0.05) Planting density 2.353
LSD(0.05) Fertilizer rate 2.353
LSD(0.05) Planting density x Fertilizer rate ns
Roma VF 33333 5.20 10.80 14.10 10.03
5-80-285 41667 3.40 7.20 11.90 7.50

55556 2.40 5.20 9.30 5.63
Mean 3.67 7.73 11.77 7.72
LSD(0.05) Planting density 2.453
LSD(0.05) Fertilizer rate 2.453
LSD(0.05) Planting density x Fertilizer rate ns
ns- not significant at 5% level of probability

Table 5: Effects of planting density and NPK fertilizer application rate on fruit yield per plant of L. esculentum
Fertilizer rate (kg ha )1

-------------------------------------------------------------------------------------------------------
Cultivar Planting density 0 200 400 Mean
Roma VF 33333 0.52 0.60 0.88 0.67
3900 41667 0.45 0.50 0.80 0.58

55556 0.40 0.48 0.70 0.53
Mean 0.46 0.53 0.79 0.59
LSD(0.05) Planting density 0.253
LSD(0.05) Fertilizer rate 0.253
LSD(0.05) Planting density x Fertilizer rate ns
Roma VF 33333 0.49 0.55 0.78 0.61
5-80-285 41667 0.40 0.46 0.70 0.52

55556 0.34 0.42 0.63 0.46
Mean 0.41 0.48 0.70 0.53
LSD(0.05) Planting density 0.242
LSD(0.05) Fertilizer rate 0.242
LSD(0.05) Planting density x Fertilizer rate ns
ns- not significant at 5% level of probability

Table 6: Effects of planting density and NPK fertilizer application rate on average fruit weight of L. esculentum
Fertilizer rate (kg ha )1

-------------------------------------------------------------------------------------------------------
Cultivar Planting density 0 200 400 Mean
Roma VF 33333 16.20 24.10 30.10 23.47
3900 41667 13.00 23.20 28.70 21.63

55556 16.00 20.10 26.40 20.83
Mean 15.07 22.47 28.40 21.98
LSD(0.05) Planting density 4.321
LSD(0.05) Fertilizer rate 4.321
LSD(0.05) Planting density x Fertilizer rate ns
Roma VF 33333 15.30 23.60 29.20 22.70
5-80-285 41667 12.00 21.90 26.90 20.27

55556 15.00 19.10 26.90 20.33
Mean 14.10 21.53 27.67 21.10
LSD(0.05) Planting density 4.135
LSD(0.05) Fertilizer rate 4.135
LSD(0.05) Planting density x Fertilizer rate ns
ns- not significant at 5% level of probability
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Table 7: Effects of planting density and NPK fertilizer application rate on fruit yield of L. esculentum
Fertilizer rate (kg ha )1

-------------------------------------------------------------------------------------------------------
Cultivar Planting density 0 200 400 Mean
Roma VF 33333 17.30 20.00 29.30 22.20
3900 41667 18.80 27.80 33.30 26.63

55556 22.20 26.70 38.90 29.27
Mean 19.43 24.83 33.83 26.03
LSD(0.05) Planting density 2.342
LSD(0.05) Fertilizer rate 2.342
LSD(0.05) Planting density x Fertilizer rate ns
Roma VF 33333 16.33 18.33 25.00 19.89
5-80-285 41667 16.67 19.17 29.17 21.67

55556 18.89 23.33 35.00 25.74
Mean 17.30 20.28 29.72 22.43
LSD(0.05) Planting density 2.432
LSD(0.05) Fertilizer rate 2.432
LSD(0.05) Planting density x Fertilizer rate ns
ns- not significant at 5% level of probability

Table 8: Effects of planting density and NPK fertilizer application rate on marketable yield of L. esculentum
Fertilizer rate (kg ha )1

-------------------------------------------------------------------------------------------------------
Cultivar Planting density 0 200 400 Mean
Roma VF 33333 45.10 69.20 83.30 65.87
3900 41667 39.40 63.20 80.10 60.90

55556 37.40 60.10 84.30 60.60
Mean 40.63 64.17 82.57 62.46
LSD(0.05) Planting density 28.452
LSD(0.05) Fertilizer rate 28.452
LSD(0.05) Planting density x Fertilizer rate ns
Roma VF 33333 46.30 68.30 84.50 66.37
5-80-285 41667 38.30 64.40 79.43 60.71

55556 58.00 70.00 85.00 71.00
Mean 47.63 67.57 82.98 66.03
LSD(0.05) Planting density 29.321
LSD(0.05) Fertilizer rate 29.321
LSD(0.05) Planting density x Fertilizer rate ns
ns- not significant at 5% level of probability

lower planting density than the higher planting density, (30.10g for Roma VF 3900 and 29.20 Roma VF 5-80-285)
The number ranged between 9.50 and 24.00 flowers and the least (13.00g for Roma VF 3900 and 12.00 for Roma
plant  and 5.20 to 15.00 fruits plant . VF 5-80-285) was obtained from 55555 pph without1 1

Fruit  yield  plant   ranged  between   0.34  and fertilizer treatment.1

0.88kg plant  (Table 5). The fruit yield plant  generally The influence of planting density and fertilizer1 1

decreased as planting density increased and decreased as application on fruit yield ha  is shown in Table 7. The
fertilizer application rate increases in both cultivars. fruit yield ranged between 16.33 and 38.90t ha .

These trials revealed that statistical significances Generally, there was increase in fruit yield as the level of
differences existed among the treatment combinations for fertilizer application increased up to 400kg ha  (Table 7).
average fruit weight in both cultivars (Table 6). The Comparatively, lower fruit yield were obtained from Roma
planting density and fertilizer application rate were VF 5-80-285 plants than Roma VF 3900 plants.
inversely   related   increases   to   average   fruit  weight There was positive effect of increasing planting
(r = 0.67). The average fruit weight decreased with density and fertilizer application rate on marketable yield
planting density but increased as the fertilizer rate (Table 8). Increasing planting density had no increasing
increased (Table 6). 33333 pph treated with 400kg NPK effect on marketable yield but the situation change when

1

1

1
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fertilizer application rate is increased as well. The Roma VF that at higher planting density, individual plant
5-80-285 plants showed better marketable yield than the performance is decreased  but  the  higher  number of
Roma VF 3900 plants. Population of 55555 pph receiving plants  per  unit area compensate for lower individual
400kg NPK ha  had the highest marketable yield with performance, consequently, yielding more fruits than the1

both cultivars. The Roma VF 3900 plants performance other planting densities. Lower planting densities per unit
better than the Roma VF 5-80-285 plants in all the area produces more vigorous crops than at higher
measured parameters except the marketable yield. population density, but this could not compensate for

DISCUSSION yield increased as planting density and fertilizer

This study revealed that fruit yield of tomato can be planting density and fertilizer application decreases. This
increased through higher planting density and NPK could be attributed to the effect of sunburn, sunscald and
fertilizer application as the yield per hectare with a fruit rot [4], resulting from the fruits being expose to
combination of 55555 pph and 400kg NPK ha  supercede directly to the sunlight under low planting densities. The1

that of China in both cultivars. These practices had reverse is the case under higher planting densities as
succeeded in this study in raising the productivity of the most of the fruits are shaded up and hence well protected
crop in the forest zone and made comparable to that of the against direct impart of sunlight on the fruits.
temperate countries of the world. The yield ha  increased with higher planting

Plant  height  at  maturity  had  significant densities and fertilizer application rate and was at highest
relationship among the treatment means. Higher planting at the highest planting density and fertilizer application
density   without    fertilizer   application   resulted in rate. This was probably due to increase in the number of
lower  height  than   those   treated   with   NPK  fertilizer plants per unit area, which might contribute to the
as they  had  to  rely   on   the   native   soil  fertility production of extra yield per unit area leading to high
which, from the result of chemical analysis was deficient yield. This is made possible due to higher light
in those nutrients. Too low a plant density is a common interception accrued to higher planting densities than at
cause of poor fertilizer response [9]. Where soil fertility lower planting densities [10].
status is low, farmers tend to have fewer  plants  ha   so The best treatment combination for optimum1

that each plant gets a better share of  the  scarce production of tomato fruits was 55556 pph treated with
nutrients   in  the  soil. However, low planting densities 400kg NPK ha . Any reduction in the planting density
with  added nutrients through fertilizer application may lower than 55556 pph will lower both total yield and %
not  result  in  a  commensurate  increase  in  yield  owing marketable yield.
to  suboptimal utilization of added nutrients by the Roma VF 3900 cultivar outyielded Roma VF 5-80-285
relative low number of plants. As a result of this, there is and the optimum planting density and fertilizer application
need to increase planting density for efficient utilization rate in such of the two cultivars should be most
of added nutrients when fertilizer is introduced in order to appropriate at 55556 pph and 400kg NPK 15:15:15 ha .
maximize yield.
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