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This research aimed to know effect of plant pattern and irrigation technique to tomato yield and
performance. This research was conducted by experimental method and implemented in farmer's land in
Tanah Putih Village, Kupang Timur Sub-district, Kupang Regency starting on April 2017. The design
used was randomized block design of factorial pattern with 2 factor 3 x 3. First factor was planting
pattern model: monoculture tomato, intercropping tomato with lemongrass and intercropped tomato with
basil. Second factor was irrigation technique ie drip irrigation, flushed from the top of the plant, and
doused around the stem. Each treatment combination was repeated 3 times.The data obtained were
tested further with BNT 5%. Planting pattern model had significant effect on plant height and leaf area on
4 WAP, stem diameter and number of bunch of flowers. Irrigation techniques have significant effect on
stem diameter, very significant effect on plant height 6 WAP, number of leaf and fruit diameter.
Intercropping tomato and basil intercropping with drip irrigation technique gave the best yield of tomato.
Keywords: tomato, plant pattern, irrigation technique.

INTRODUCTION
Increased productivity of tosmat plants is often
constrained on various limiting factors of plant
growth, one of which is the problem of competition
between plants in utilizing existing environmental
resources. Therefore, efforts should be made to
provide a growing environment that supports the
growth of one of the plants by setting the pattern
of planting and irrigation techniques. The purpose
of applying cropping pattern is to increase land
productivity by utilizing the diversity of plant
growth characteristic, such as root and crown
system, and difference of plant response to
climate factor, especially light and air temperature
(Baldy and Stigter, 1997 in Zulkarnain, 2005).
In addition, a better microclimate created
from the development of pest and weeds,
compared with monoculture plants. According to
Park et al., (2003), a replacement series can be

used to study the interspecific interactions and the
intraspecific combination of possible crops. The
replacement series is to examine the interactions
between the two crops by means of the optimum
population of a species reduced and replaced by
other equivalent species to monoculture again, or
a series of replacement series. There are several
forms of competition that occur among plant
species that can be analyzed diagrams, but a
common form of interaction in the intercropping
system is the compiler component can be
mutually harmful, complementary (supplementel)
and mutually supportive (Sitompul and Guritno ,
1995).
In addition, the irrigation technical selection used
also greatly determines the growth rate and
productivity of the plant. Dryland farming is
generally rainfed agriculture therefore it is
necessary to apply water-efficient irrigation
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technology
and
supplementary
irrigation
technology to ensure water availability for plants
during the dry season. This is possible because
about 83% of Indonesia's territory has annual
rainfall> 2,000 mm. If water-saving technologies
and supplementary irrigation are technically and
socially
The
supplements
given
in
irrigation
techniques are in the form of Ageratum
conyzoides weed extract. Messakh (2014) states
that the combination of species, intercropping
time, and Cyperus rotundus weed extract, L and
Ageratum conyzoides have an effect on plant
height at 12 WAP, stem diameter 4 WAP, leaf
area 4 WAP, number of bunches of flowers per
plant at 4, 5 and 6 WAP and fruit weight per plant.
Weeds cause slow losses during live weeds in the
same growing spaces and interact with cultivated
plants. According Moenandir (2010) weeds are
plants that are not useful because its existence is
not desired. The presence of weeds in cultivated
cultivation can inhibit growth, become host pests
and reduce yields. Some types of dominant
weeds that grow on tomato cultivation include
Cyperus rotundus and Ageratum conyzoide.
(Sutater and Bangun, 1988). The two weeds are
known to decrease production in some cultivated
plants. Inawati (2000) showed that the presence
of weeds A. conyzoides and C. rotundus in
soybean crops could reduce production by
21.72% and 37% (Lasmini, 1997).
Arrangement of cropping pattern and
selection of irrigation techniques is crucial in an
effort to increase the productivity of tomato plants.
Tomato cultivation in general should be free from
pests and get enough water. The early period of
tomato plant growth is a critical period for
competition with other crops in terms of availability
and utilization of environmental resources and
therefore sufficient environmental factors are
available to ensure good growth and yield.
Hersanti, et al., (2005) explains that competition
or competition occurs is associated with the
availability of growing facilities such as water,
nutrients, sunlight, CO2 and limited growing
space.
Supplementary irrigation plays an increasingly
important role in drought-prone agricultural areas.
Irrigation systems that are applied today are
generally still traditional, which includes the
distribution and use of water, and still pay less
attention to the balance between the amount of
water given to the needs of water plants. Nontechnical irrigation systems tend to waste water
use, reduce the efficiency of nutrient use, and

cause land degradation due to flooding especially
if irrigation systems are not combined with
drainage. This means that inappropriate use of
irrigation can not only waste funds, water
resources, energy, and time but can also damage
soil resources.
Plant supplement irrigation is required as
complementary if rainfall is insufficient to
compensate for plant water loss caused by
evapotranspiration. Supplementary irrigation aims
to provide the water the plants need at the right
time, volume and interval. By calculating the daily
groundwater balance in the root zone, the volume
and irrigation intervals can be planned. The
interaction between the use of cropping pattern
and irrigation techniques on tomato cultivation in
monoculture and intercropping in the form of
companion planting is an alternative to
environmentally friendly tomato cultivation.
Therefore, it is necessary to conduct research
with the title of Tomato Efficacy and Productivity
(Lycopersicum esculentum, Mill.) On Variation of
Planting Pattern and Irrigation Technique.
This study aims to find: Influence of monoculture
and intercropping cropping pattern and best
irrigation technique to tomato cultivation and
productivity; and Interaction between cropping
pattern and irrigation technique to tomato plant
performance and productivity.
MATERIALS AND METHODS
This research was conducted by experimental
method and implemented in farmer's land in
Tanah Putih Village, Kupang Timur Sub-district,
Kupang Regency starting on April 2017. Type of
soil is latosol with height about 200 m from sea
level. The soil pH at this location is 6.8 - 7. The
soil analysis is done at the laboratory of BPTP
NTT. Preparation of weed extracts is done at the
Laboratory of Crop Production Polytechnic State
of Kupang.
The design used was a randomized block design
(RAK) of factorial pattern with 2 factor 3 x 3. The
first factor was planting pattern model:
monoculture tomato (P1), intercropping of tomato
with lemongrass (P2) and intercropping of tomato
with basil. The second factor is irrigation
technique for weed extract application that is drop
irrigation (S1), flushed from the top of plant (S2),
and watered around the stem (S3). Each
treatment combination was repeated 3 times so
that there were (3 x 3) x 3 = 27 experimental units.
Observation variables included initial and
final soil analysis, plant height, leaf area, stem
diameter, number of fruit, fruit weight, fruit
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diameter, root number, root length and root
volume, wet weight and dry weight of tomato plant
(growth component and tomato plant yield);
environmental components (pest type and weed
species). The obtained data is tested further with
LSD test of 5% level.
This research was done to get the interaction of
planting pattern and irrigation technique to tomato
plant performance and productivity. The growth
parameters and yield of tomato plants observed
were initial and final soil analysis, plant height,
leaf area, stem diameter, fruit number, fruit
weight, fruit diameter, root, root length and root
volume, wet weight and dry weight of tomato
plants (growth component and tomato plant yield);
environmental
components
(types
and
populations of pests, weed and weed species).
RESULTS
The results of this study can be grouped into
the effect of cropping and irrigation techniques on
plant growth parameters and on plant yield
parameters. The result of this research shows that
planting pattern model has significant effect on
plant height 4 MST while irrigation technique has
no effect to plant height. The interaction between
the two factors did not affect tomato plant height.
Treatment of P3S1 (Tomato and basil
intercropping with drip irrigation technique) gave
the highest crop height but no different from other
treatment (76,5 cm). Data of BNT test result on
average height of tomato plant due to treatment of
cropping pattern and irrigation technique are listed
in Table 1.
Furthermore, in Table 2 shows that the
cropping pattern does not affect the number of
leaves while irrigation techniques have a very
significant effect on the number of leaf 6 and 8
MST. The interaction between the two factors did
not affect the number of tomato plant leaves. Data
of BNT further test on the average number of
tomato plant leaves due to the treatment of
cropping pattern and irrigation technique are
shown in Table 2.
Treatment of cropping pattern and
irrigation technique had significant effect on plant
stem diameter of 8 MST but the interaction
between the two factors had no effect on stem
diameter. The data of BNT advanced test to the
average of tomato plant stems due to the
treatment of cropping pattern and irrigation
technique are shown in Table 3.
The results showed that cropping pattern
had an effect on the number of leaf while irrigation
technique had significant effect on leaf area of 4

MST and had no effect on leaf area age 8 MST.
The interaction between the two factors did not
affect the tomato plant leaf area. Data of BNT test
result on the average of tomato plant leaf area
due to treatment of cropping pattern and irrigation
technique are shown in Table 4.
Table 5 shows that cropping and irrigation
techniques have a very significant effect on the
number of bunches of flowers per plant by age 6
MST. The interaction between the two factors did
not affect the number of bunches of flowers per
tomato plant. While Table 6 shows that the
treatment of cropping pattern and irrigation
techniques simultaneously significantly affect the
number of fruit per tomato plant.
Furthermore Table 7 shows that the
treatment of cropping pattern and irrigation
technique has no significant effect on tomato fruit
weight. While the table 8 shows that the treatment
of planting pattern does not significantly affect the
diameter of tomato plant fruit while irrigation
techniques significantly affect the average
diameter of tomato fruit.
DISCUSSION
The cropping pattern had significant effect
on plant height 4 MST while irrigation technique
had no effect on plant height. The interaction
between the two factors did not affect tomato
plant height. Data of BNT test result on average
height of tomato plant due to treatment of
cropping pattern and irrigation technique are listed
in Table 1. Treatment of P3S1 (cropping pattern of
tomato and basil with drip irrigation technique)
gives performance the highest plant height but not
significant with the other treatment (76,5 cm).
Tomato plants grown intercropped with basil
and irrigated watered around the stems give a
higher crop yield than the other irrigation
treatment except on the 2 MST observations. This
occurs because at the age of 2 MST the growth of
tomato plants is very active while the growth of
basil and lemongrass is not as tomato plant as tart
because lemongrass and basil have different
development phase with tomato development
phase. The rapid growth of plants height at the
age of 2-4 WAP is due to the high response to
absorb nutrients. This is reinforced by the
statement of Aminudin and Chabib (2005) in
Tripama, et al., (2009) that the process of plant
height increase is in the vegetative phase ie in the
third and fourth week because the plants have a
high response to absorb nutrients. While in the
first and second week of the plant is still adjusted
due to removal of seeds from polybag media.
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Table 1.Average Tomato Plant Height 4 WAP (cm) due to differences in Planting Pattern and
Irrigation Technique
Planting Pattern (P)
Tomato monoculture
Cropping pattern of tomato and lemongrass
Cropping pattern of tomato and basil
LSD

Irrigation Technique (S)
Flush around
Watered around
Drip Irrigation
the stem
the stem
Plant Height 4 WAP
44,50 bc
37,33 ab
35,50 a
39,83 abc
38,33 abc
37,00 ab
47,00 c
40,67 abc
39,00 abc
8,99

Plant Height (cm)

Description: The numbers indicated by the same letter are not significant in the 5% BNT test.
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Figure 1. Average Height Tomato Plant (cm) on Differences in Planting Patterns and Irrigation
Techniques.
good efficiency in water use so that the index of
While in the fifth week the plants begin to
cultivation increases. In addition, according to
enter the generative stage so that vegetative
Hermantoro (2006) with subsurface drops drip
growth begins to decrease. Planting time between
irrigation system can directly receive water as
3 weeks before tomato cultivation with basil
needed because water is given directly to the root
intercrops resulted in higher plant height
area of the plant. While at the age of observation
compared to other treatments. This is consistent
6 MST tumpangsari tomatoes and lemongrass
with Johu et al.,' (2002) assertion that at the
with drip irrigation to provide a higher plant height
beginning of tomato plant growth a lot of
of 67.5 cm. Observations on 8 MST showed that
competition will grow light and environmental
tomatoes grown in monoculture gave higher crops
space so that fotosintat is used balanced for
that tend to be better but not unlike the treatment
tomato plant height.
of other irrigation techniques. The highest plant
The results of variance analysis and Fig. 1
height of 76.50 cm is shown by tomato plants that
show that tomato plants grown intercropped with
are intercropped with basil watered by watering
basil and irrigated by irrigation give drops which
around the stem.
tend to be higher at 4 mc age of 47 cm. Better
Monoculture planted tomato plants gave
plant height increase in the plants given drip
better plant height at the age of observation of 2
irrigation occurs because the water drip irrigation
MST compared with other treatments. This
system is given directly to the roots of plants so
happens because in this phase the vegetative
that plants can directly absorb the water provided.
growth of the plant is very active especially if
According Afriyana, et al., (2012) drip irrigation
supported by the availability of more water
able to maintain the condition of ground water in
because it is given with a flush system. In
the root zone of plants in the range of field
addition, the competition of plants is also not
capacity and permanent wilt point. Subsequently
happening because the monoculture system
added by Dharma (2005) that drip irrigation has
provides an opportunity for plants to develop
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maximally without the seizure of nutrients with
other plants in the vicinity. While for crops grown
intercropping experience higher growth of less
than monoculture tomato plants although not
significantly different. This occurs because in
addition to the seizure of water and nutrients with
lemongrass and basil plants, the cure system also
allows more water loss occurs. This is consistent
with Setyaningrum's (2014) study that surface
water purification may not be all absorbed by
tomato plants but evaporated. Evaporation causes
the amount of water that reaches the plant is
reduced so it can disrupt the growth of the plant.
The results showed that the cropping pattern
did not affect the number of leaves while the
irrigation technique had a very significant effect on

the number of leaf 6 and 8 WAP. The interaction
between the two factors did not affect the number
of tomato plant leaves. The average data of
tomato plant leaf count due to the treatment of
cropping pattern and irrigation technique are
shown in Table 2.
The results showed that planting pattern
model had significant effect on stem diameter of 8
WAP while irrigation technique had significant
effect on stem diameter of 8 WAP. The interaction
between the two factors has no effect on the
diameter of the stem. The average data of tomato
plant stems diameter due to treatment of cropping
pattern and irrigation technique are shown in
Table 3.

Table 2. Average Leaves Number on 2, 4, 6 and 8 WAP due to Differences in Planting Patterns and
Irrigation Techniques.
Irrigation Technique (S)
Flush around the
Watered around
Planting Pattern (P)
Drip Irrigation
stem
the stem
Leaves Number 6 WAP
Tomato monoculture
7,83 d
7,50 cd
7,17 bcd
Cropping pattern of tomato and lemongrass
5,50 a
5,67 abc
5,67 a
Cropping pattern of tomato and basil
6,00 a
6,50 abc
7,17 bcd
1,19
Leaves Number 8 WAP
Tomato monoculture
7,33 c
6,83 abc
7,00 bc
Cropping pattern of tomato and lemongrass
6,33 ab
6,50 ab
6,17 a
Cropping pattern of tomato and basil
6,50 ab
6,67 ab
6,67 abc
LSD
0,68
Description: The numbers indicated by the same letter are not significant in the 5% LSD test.

Table 3. Average Stem Diameter of Tomato Plant on 2, 4, 6 and 8 WAP (mm) due to Differences in
Planting Pattern and Irrigation Technique.
Planting Pattern (P)
Drip Irrigation

Tomato monoculture
Cropping pattern of tomato and lemongrass
Cropping pattern of tomato and basil
LSD

11,0 c
8,7 a
10,3bc

Irrigation Technique (S)
Flush around the
Watered around
stem
the stem
Stem diameter 8 WAP
8,7 a
9,3 ab
8,5 a
7,8 a
9,0 ab
9,3 ab
1,6

Description: The numbers indicated by the same letter are not significant in the 5% LSD test
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Table 4. Average Leaf Area (cm2) 4 and 8 WAP due to Differences in Planting Patterns and
Irrigation Techniques.
Planting Pattern (P)
Drip Irrigation

Tomato monoculture
Cropping pattern of tomato and
lemongrass
Cropping pattern of tomato and basil

60,99 cd
37,09 a

Tomato monoculture
Cropping pattern of tomato and
lemongrass
Cropping pattern of tomato and basil
LSD

236,15 a
208,52 a

Irrigation Technique (S)
Flush around the
Watered around
stem
the stem
Leaf Area 4 WAP
57,99 bc
54,13 bc
42,60 ab
50,14abc

61,64 cd

258,60 a

76,76 de
16,29
Leaf Area 8 WAP
255,09 a
192,81 a
250,07 a
sn

91,21 e

276,10 a
270,62 a
280,10 a

Description: The numbers indicated by the same letter are not significant in the 5% LSD test.
12

Stem diameter
(mm)

10
8
Tomato monoculture
6
Cropping pattern of tomato and
lemongrass

4

Cropping pattern of tomato and
basil

2
0
drip irrigation

Flush around the Watered around
stem
the stem
Irrigation Technique

Figure 2. Average Stem Diameter (mm) on Differences in Planting Patterns and Irrigation
Techniques.
The results showed that cropping pattern had
Tomato plants grown in monoculture and
an effect on the number of leaf while irrigation
irrigated with drip irrigation yield the highest stem
technique had significant effect on leaf area of 4
diameter (11 cm) but not significantly different
MST and had no effect on leaf area age 8 MST.
from tomato plants grown intercropping with drip
The interaction between the two factors did not
irrigation (10.3 cm). While the lowest stem
affect the tomato plant leaf area. Data of BNT test
diameter is produced by tomato plants grown
result on the average of tomato plant leaf area
intercropping with lemongrass and watered by
due to treatment of cropping pattern and irrigation
flush around the stem (7.80 cm). Growth is the
technique are shown in Table 4.
process of cell division (increase in number) and
The results showed that the cropping
cell enlargement (increase in size). A number of
pattern did not affect the number of leaves, while
other clues related to plant growth and
irrigation techniques had a very significant effect
development are plant height, volume, leaf area,
on the leaf area age 4 and did not affect the leaf
the addition of wet weight and dry weight of the
area age of 8 WAP. The interaction between the
plant (Gardner et al., 1991).
two factors did not affect the tomato plant leaf
Bioscience Research, 2018 volume 15(2): 731-743

736

Messakh et al.,

Tomato Performance and yield

area. The average data of tomato plant leaf area
due to treatment of cropping pattern and irrigation
technique are shown in Table 4.
The tomato plants that were given basil crops
and watered by flushing around the stem at the
age of 4 MST observation resulted in a broader
leaf area of tomato plant that is 91, 21 mm2 but
not significantly different with the crops planted
with the tumpangsari crops with basil which
irrigated by way of 76, 76 mm2. but not unlike the
treatment of monoculture tomatoes given irrigation
with irrigation drops. While on observation age 8
MST treatment of cropping pattern and irrigation
technique and interaction between two factors
have no effect to tomato. Tomato plants aged 4
WAP reached the peak of vegetative vegetation
that is evidenced by the extent of the leaves that
are formed while over time the leaf area of tomato
plants is not too increased because the plant
began to enter the generative phase. This
resulted at the age of 8 WAP crops showed
increased leaf area but did not occur because of
the effect of the treatment given but rather on the
growth of the plant according to age stadia. The
five-week-old plants begin to enter the generative
stage so that vegetative growth begins to
decrease. Aminudin and Chabib (2005) stated
that the process of plant height increase is in the
vegetative phase in the third and fourth week
because the plants have a high response to
absorb nutrients and plants more perfect and
sturdy, while in the first and second week plants
are still adjusting due to removal of seeds from
polybag media. Lingga (1989) states that one of
the functions of organic weed extract material is to
release the organic nutrients that are bound in the
soil become available so that the roots of plants
grow well and affect the leaf area.
The results showed that the pattern of
planting and irrigation techniques had a very
significant effect on the number of bunches of
flowers per plant at the age of 6 WAP. The
interaction between the two factors did not affect
the number of bunches of flowers per tomato
plant. The average data on the number of
bunches of flowers per tomato plant due to the
treatment of cropping pattern and irrigation
techniques are listed in Table 5.
The results of variance showed that the
treatment of cropping pattern and irrigation
technique had a very significant effect on the
number of bunches of flowers per tomato plant.
Tomato plants intercropped with lemongrass and
basil and irrigated with drip irrigation provide the
highest amount of bunches of flowers, although

not significantly different from monoculture treated
tomato treatments on drip irrigation treatment.
This is thought to be due to the availability of
water on dairy irrigation irrigated land causing
water availability around plant roots to become
more available to tomato plants. This is in line with
the statement from Sumarjana (1998) that the
large volume of soil that can be moistened by drip
irrigation determines the development of plant
roots. Plant roots will grow better on moist soil
than in dry soil.
Arrangement of cropping pattern and
selection of irrigation techniques is crucial in an
effort to increase the productivity of tomato plants.
Tomato cultivation in general should be free from
pests and get enough water. The early period of
tomato plant growth is a critical period for
competition with other crops in terms of availability
and utilization of environmental resources and
therefore sufficient environmental factors are
available to ensure good growth and yield.
Hersanti, et al (2005) explains that competition or
competition occurs is associated with the
availability of growing facilities such as water,
nutrients, sunlight, CO2 and limited growing
space.
The results showed that planting pattern
and irrigation technique had a very significant
effect on the number of fruit per plant at the age of
8 WAP. The interaction between the two factors
has no effect on the number of fruits per tomato
plant. The average data on the number of fruits
per tomato plant due to the treatment of cropping
pattern and irrigation techniques are listed in
Table 6.
The number of fruit is a parameter that is
strongly influenced by plant genetics so that
environmental factors including the treatment
given does not give a real effect on the difference
in the number of fruit between each plant. The
decreasing number of fruit occurs as the number
of individual plants increases. This is because the
number of fruits per plant is affected by the
density of plants and nutrients contained in the
soil. Furthermore, it was added by Raffi (1996)
that with high plant density will decrease the
amount of fruit produced each individual plant.
The results showed that the number of fruits
per plant on the treatment of tomato plants
intercropped with basil and watered by means of
watering around the stem gave the number of
fruits per plant which tended to be better than
other treatments although not significantly
different from other treatments (29,17).
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Table 5. Average Number of Bunches of Tomato Flower due to Differences in Planting Patterns
and Irrigation Techniques.
Planting Pattern (P)

Irrigation Technique (S)
Flush around the
Watered around
Drip Irrigation
stem
the stem
Number of Bunches of Tomato Flower
5,67 cd
4,67 ab
4,17a
6,50 d
4,83 ab
4,67 ab
6,17 cd
4,17 a
5,17 abc
1,32

Tomato monoculture
Cropping pattern of tomato and lemongrass
Cropping pattern of tomato and basil
LSD

Description: The numbers indicated by the same letter are not significant in the 5% LSD test.

Table 6. Average Number of Fruits per Plant due to Differences in Planting Patterns and Irrigation
Techniques.
Planting Pattern (P)

Irrigation Technique (S)
Flush around the
Watered around
stem
the stem
Number of Fruits per Plant
28.86 b
24.67 ab
26.33 ab
23.50 ab
23.17 ab
19,17 a

Drip Irrigation

Tomato monoculture
Cropping pattern of tomato and
lemongrass
Cropping pattern of tomato and basil
LSD

23.83 ab

23.33 ab
8.65

29.17 b

Description: The numbers indicated by the same letter are not significant in the 5% BNT test.
35
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Figure 3. Average Number of Fruit on Differences in Planting Patterns and Irrigation Techniques.
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Table 7. Average Weight of Fruit per Plant due to Differences in Planting Patterns and Irrigation
Techniques.
Planting Pattern (P)

Irrigation Technique (S)
Flush around
Watered around
the stem
the stem
Weight of Fruit per Plant
832,50 ab
890,83 b
457,67 a
636,67 ab
724,17 ab
707,50 ab
849,17 ab
787,00 ab
790,33 ab
403,60

Drip Irrigation

Tomato monoculture
Cropping pattern of tomato and lemongrass
Cropping pattern of tomato and basil
LSD

Description: The numbers indicated by the same letter are not significant in the 5% LSD test.
Table 8. Average Fruit Diameter per Plant due to Differences in Planting Patterns and Irrigation
Techniques.
Irrigation Technique (S)
Flush around
Watered around
Planting Pattern (P)
Drip Irrigation
the stem
the stem
Fruit Diameter per Plant
Tomato monoculture
37,67 a
38,50 a
37,67 a
Cropping pattern of tomato and lemongrass
40,67 ab
47,33 abc
51,00 c
Cropping pattern of tomato and basil
43,17 abc
38,83 a
49,33 bc
10,32
Description: The numbers indicated by the same letter are not significant in the 5% LSD test.

This is thought to be due to the influence of
the scent of basil that can reduce the level of
attack of ladybirds and other pests on tomato
plants so that the increase in fruit diameter for the
better. This is in line with the research of
Messakh, et al., (2012) that the content of
secondary metabolites in coriander, lemongrass
and basil are thought to suppress the effects of
weeds. Tumpangsari tomatoes with cilantro and
basil can reduce the population of plant pest
organisms around tomato cultivation.
The results showed that the treatment of
planting pattern and irrigation techniques did not
significantly affect the weight of tomato fruit.
Further BNT assay data on average fruit weight
per tomato plant due to treatment of cropping
pattern and irrigation technique are listed in Table
7.
Differences in fruit weight between treatment
were not significantly different in all treatments.
Tomato plants grown in monoculture with
irrigation techniques are flushed with fruit weights
that tend to be better although not significantly
different with the treatment of cropping pattern
and other irrigation techniques. If associated with
the number of fruits that are also not different
values between treatments this is because fruit
weight is directly correlated with the number of
fruits. The fruit weight is a paradox that is
influenced by environmental factors and genetic
factors of the plant. Environmental factors
including planting patterns and irrigation
techniques applied do not give a real effect on the
difference in fruit weight between each plant.

Intercropping crops provide better quantities and
fruit weights than cultivated crops associated with
competition in terms of utilizing the growing
factors available around the plant. Competition
occurs is also associated with the availability of
growing facilities such as water, nutrients,
sunlight, CO2 and limited growing space
(Hersanti, et al., 2005). Sumarjono (2003) adds
that in tomato plants the drought problem
becomes the limiting factor of the product so that
the more intensive the water supply the more
fruits are formed and the higher the productivity of
tomato plants.
Treatment of tomato and lemongrass
intercropping with watering technique around the
stem gave the highest fruit diameter (51.00 mm)
compared to other treatments but not different
from tomato and basil intercropping treatment
4(3.17 mm and 49.33 mm) and intercropping
tomatoes and lemongrass (47.33 mm) irrigated
with drip irrigation techniques or flushed. This is
thought to be due to the watering by splashing
around the stems of the plant 2 times a day
intensively causing the amount of water directly
available for more plants in the shorter time
available around the roots of the plant. But this
way causes the possibility of water loss through
evaporation is also greater. This is in line with
Setyaningrum's (2014) revelation that surface
watering (surface irrigation) may not be all
absorbed by tomato plants but evaporated.
Evaporation causes the amount of water that
reaches the plant is reduced so it can disrupt the
growth of the plant.
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Tomatoes plant irrigated with drip irrigation
provide a smaller diameter of the fruit compared
with watered plants by flushing or splashing
around the stem but when associated with better
fruit and fruit weight compared to plants irrigated
with other irrigation techniques. This is
presumably because the plants irrigated with drip
irrigation provide a good soil moisture level and
durable so it is more available for plants. This is in
accordance with Sumarjana's (2003) assertion
that water derived from the drip irrigation system
is received at the surface of the soil, its movement
will be close to the theory of saturation
movements commonly occurring in the soil.
Adequate water supply is the main one required
by plant growth. The advantage of dropping water
is better water dispersion so that plants are more
uniform and soil profile is better than other
irrigation techniques. Thus it is suspected nutrient
uptake area for plant roots more widely so that
more nutrients are absorbed.
CONCLUSION
Cropping pattern has significant effect on plant
height 4 WAP, leaf area 4 WAP, stem diameter 8
WAP, and number of bunches of flowers; while
irrigation technique has significant effect on stem
diameter 8 WAP, very significant effect on plant
height 6 WAP, and number of leaf 6 and 8 WAP
and fruit diameter per plant. While the interaction
between cultivation pattern and irrigation
technique did not affect to tomato flavor and yield.
Treatment of P3S1 (Intercropping pattern of
tomato and basil by drip irrigation technique) gives
the highest plant height but not unlike other
treatment (76.5 cm), gives the largest stem
diameter at 2 and 8 WAP (10,3 mm), the number
of bunches of flowers and the highest number of
fruit (30,17 pieces), leaf area 4 WAP highest
(61,64 cm2). Treatment of P1S1 (Monoculture
tomato planting pattern with drip irrigation
technique) gave the highest number of leaves at 6
and 8 WAP (7.83 sheets).
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