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Abstract

Proper drip irrigation techniques can optimize the use of water in crop cultivation. Pak Choy (Brassica rapa subsp.
chinensis) is one of the commodities that can grow and produce more effectively using drip irrigation techniques.
This study aims to look at the growth response and production of Pak Choy plants using drip irrigation system
techniques. This research was conducted in Gunungsitoli, North Sumatra. The method used is a randomized design
of groups (RAK) with 2 treatment factors, namely liquid organic fertilizer with drip irrigation system. The factor of
liquid organic fertilizer (P) consists of 3 levels, namely PO = Control; P1 = 2 ml/l; P2 = 4 ml/I. Drip irrigation
factor (1) consists of 3 levels, namely: KO = Control; 11 = 35 drops/minute; 12 = 45 drops/minute. The results
showed drip irrigation techniques had a significant effect on the number of leaves (strands) 25 days after planting
and 30 days after planting, and had no significant effect on the height of plants and the wet weight of Pak Choy

plants
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INTRODUCTION

Plant cultivation techniques using drip
irrigation are a solution to be able to optimize
the use of water, especially in areas that are
difficult to get access to water and during the
dry season. Global climate change is also
affecting the agricultural sector. In Indonesia,
the area of agricultural land reaches 76
million hectares and more than 89 percent is
dry land. To find out the condition of the soil
that has water stress one of the indicators is to
look at the number of dry days during the
growing season. According to Agus et al.
(2005) plant conditions for seven days or
more without obtaining a water supply
sourced from the rain so can result in
inhibiting the growth process of plants while
the roots of plants are still limited to several
centimeters on the surface layer [2].

Plants can receive water through water from
the ground and subsurface which can be done
by soaking water into the soil under the
rooting zone either through an open system or
using porous pipelines. Water supply with a
watering can be done by sprinkler irrigation or
drip irrigation. Arsyad (2010), suggested that

the use of water on the land can be more
efficient by comparing the amount of crop
production per unit used during one growing
season. This can be done using drip irrigation
techniques effectively [3].

This study will look at the effectiveness of the
use of drip irrigation on the cultivation of Pak
Choy plants both their growth and production.
Pak Choy with the name "sawi sendok"
(Brassica rapa subsp. chinensis) is one of the
vegetable plants that are now widely
cultivated organically in Indonesia
(Perwitasari, 2012 and Fatma, 2009) [4, 14].
Effectiveness of Drip Irrigation Techniques
to Pak Choy Growth and Production
Pakcoy vegetable production can be increased
by making various efforts such as in the use of
proper irrigation systems and good crop
growing media. A proper drip irrigation
system will give good results to the growth
and production of Pak Choy crops on
agricultural land. Advantages in the use of
drip irrigation that can save water, energy,
management costs, the use of appropriate
fertilizers, energy and can also control
diseases that exist in plants and can also be
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used for uneven land and narrow land (Susila
and Poerwanto, 2013) [27].

The drip irrigation system is the most efficient
irrigation  system for crop growth in
agricultural land. The efficiency of water use
of drip irrigation systems can reach 80% to
90% due to the direct feeding of water to
rooting areas regularly and slowly (Simonne
et al., 2010) [21] and has an efficiency value
of 80-95 percent compared to sprinkler
irrigation and surface irrigation (Valenzuela,
1997; Shock, 2003; Mechram, 2008) [12, 22,
28]. The efficiency of water use in agricultural
land can be optimized through the use of
appropriate irrigation techniques (Haryati et
al. 2011) [9].

Irrigation aims to meet the needs of plant
roots to grow and develop, especially in dry
conditions in a dry land. Irrigation is defined
as a process of tapping or extracting water
from the source for agricultural purposes to
meet the needs of crop water (PP Irrigation
No. 20, 2006) [13]. The supply of water in
small volumes and sustainable through drip
irrigation aims to maintain soil moisture to
avoid losing such as percolation and runoff so
that the availability of water for plants is
fulfilled. Drip irrigation is a method of
providing water with low discharge and high
frequency continuously in plants either
through the ground level or directly to the root
zone using an emitter either single or in the
form of a drip line (perforated hose)
(Hanafiah, 2005) [6]. The flow of water in
drip irrigation utilizes capillary forces and
gravity that move vertically and horizontally
in the soil profile (Hansen et al. 1992) [6].
Morphology of Pak Choy

Pak Choy plant has a taproot system with long
round root branches that spread all directions
at a depth between 30-50 cm (Setyaningrum
and Saparinto, 2011) [20].

This plant has a very short stem and segments,
so it is almost invisible. This stem serves as a
shaper and leaf support. Pak Choy has smooth
leaves, hairless, and does not form a crop
formation. The stem of the leave is wide and
sturdy, the bones of the leaves and leaves are
similar to green Pak Choy, but the leaves are
thicker than the green Pak Choy (Haryanto et
al., 2007) [7].
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The flower structure of Pak Choy plants is
arranged in long, multi-branched flower
stalks. Each flower bud consists of four petals,
four crown leaves, four stamens, and one
hollow two pistils. Pollination of the flowers
of this plant can take place with the help of
insects as well as by humans. Mustard fruit
plants include a type of pod-shaped elongated
and hollow with small round seeds blackish
brown (Sunarjono, 2013) [26].

Terms of Growing Pak Choy Plants

Pak Choy is a seasonal plant that can only be
harvested once. Pak Choy can be harvested at
the age of 40-60 days (planted from seeds) or
25-30 days (planted from seedlings) after
planting (Prastio, 2015) [16]. Pak Choy plants
can grow on lowland to highlands with an
altitude of 5-1,200 m above sea level. But Pak
Choy plants will be better if planted on high
ground with cool air (Haryanto et al., 2007)
[7].

A good climate for Pak Choy growth is an
area that has a temperature of 15-300c, has
rainfall of more than 200 mm/month, as well
as solar illumination between 10-13 hours
(Rukmana, 1994) [18].

The humidity suitable for Pak Choy growth is
between 80-90%. Soil suitable for the growth
of Pak Choy plants in loose soil that contains
a lot of humus, fertile, with a pH between 6-7,
as well as good drainage because Pak Choy
plants do not like puddles.

MATERIALS AND METHODS

The research was conducted in Gawu-gawu
Bousu Village, North Gunungsitoli District,
Gunungsitoli City, altitude level is +40 meters
above sea level. The materials used in this
study included several parts, namely Pak
Choy plant seeds, liquid organic fertilizer,
water. The tools used in this study included
several parts, namely hand sprayer, aqua
bottle size 1.5 1, infusion rope (diameter: 1 @
3.0 mm, 0 @ 4.1 mm), scales, and other tools
that support the implementation of research.
The research method was a Randomized
Design group (RAK) with two treatment
factors, namely: Factor 1: The provision of
liquid organic fertilizer (P) consisted of 3
levels of treatment, namely, PO = 0 ml/liter;
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P1 = 2 ml/liter; P2 = 4 ml/liter. Factor II:
Administration of drip irrigation (I)/minute
consisted of 3 levels of treatment, namely: 10
= Otetes/minute; 11 = 35 drops/minute; 12 = 45
drops/minute. The implementation of the
research was soil processing by making a plot
with a size of 1 m x 1 m 27 plots with a height
of 30 cm and a distance between the replay of
50 cm and the distance between the plot 30
cm which served as a drainage channel. Soil
processing to 2 at once by inserting liquid
organic fertilizer (POC) into the aqua that has
been given 1 liter of water. Observations were
made on the height of the plant (centimeters),
the number of leaves (strands), wet weight per
sample (grams), and wet weight per plot
(grams).

RESULTS AND DISCUSSIONS

Drip irrigation system analysis had no
significant effect on plant height 30 days after
planting.

Table 1. Single effect of the drip irrigation system on
lant height (cm) at the age of 30 days after planting

Permeability is the ability of the soil to be
able to hold water, if the ability of the soil in
holding water is weak it will be able to affect
the water in the irrigation channel, then the
soil in the irrigation channel that has a weak
permeability will be able to cause water loss
in the soil (Sunardi, 2006) [25].

According to Isdarmanto (2009), with
increased metabolic productivity, plants will
need more nutrients and increase water
absorption, this was related to the need for
plants in the period of growth and
development. Analysis of drip irrigation
system has a significant effect on the number
of leaves (strands) at the height of plants aged
25 days after planting [11].

Table 2. Effect of single drip irrigation system
application on the number of leaves (strands) at age 25
days after planting

Treatment - Plant Height (cm)
Drip irrigation (ml/I)
10 4.51b
11 3.88ab
12 3.74a

Source: Own Calculated (2021).

Treatment - Plant Height (cm)
Drip irrigation (ml/l)
10 18.68"
11 16.49"
12 15.77"

Source: Own Calculated (2021).

Table 1 shows that the single effect of the
highest drip irrigation application was on the
10 treatment of 18.68 cm and the lowest score
was in the 12 treatment of 15.77 cm.
According to Hendriyani and Setiari (2009),
the application of water with different
volumes will not have a real effect on the
growth of plant height (cm), because the
difference in plant height depending on the
type of planted plant [10].

But according to Sugito (2012), the amount of
water that was less can also inhibit the high
growth of plants because water that served as
mineral solvents and nutrients in the soil was
not enough to dissolve so that plants lack
nutrients [23]. According to Rahmat, (2009)
land with high permeability will be able to
increase the rate of infiltration that occurred to
lower the rate of running water [17].

Table 2 showed that the single effect of the
highest drip irrigation application was on the
10 treatment of 4.51 strands and the lowest
score was in the 12 treatment of 3.74 strands.
I0 treatment was no different from 11
treatment but different from 12 treatment. 11
treatment was no different from 10 treatment
but different from 12 treatment. The 12
treatment was significantly different from the
10 and 11 treatments.

This was due to the age of 25 days after
planting plants in the vegetative period where
the roots have been numerous and the number
of leaves has increased. In this vegetative
period, Pak Choy plants can absorb nutrients
through roots and leaves. Elements C and O
are taken from the air in the form of CO:
through leaf stomata in the process of
photosynthesis. Water was also absorbed by
plants through the leaves but in small
amounts. Increasing the number of leaves will
increase the rate of photosynthesis and
produce carbohydrates in large quantities.
Carbohydrate compounds were the basic
ingredients for the synthesis of proteins and
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other compounds used to compose plant
organs as well as plant life activities thus on
the synthesis of more leaves (Hamim 2004).
states more and more leaves allow more
photosynthesis to occur. Increased
photosynthesis will result in more and more
photosynthesis so that the dry weight of the
top of the plant will increase photosynthesis
and the resulting energy was used to form and
maintain the quality of the leaves [8].

This was following the opinion of Sarido and
Junita (2017) [19]. Analysis of drip irrigation
systems had no significant effect on wet
weight per sample (gram) age of 30 days after
planting.

Table 3. Effect of single drip irrigation system
application on wet weight per sample (gram) at age 30
days after planting

Treatment - Wet weight per sample
Drip irrigation (ml/I) (gram)

10 9.44™

11 8.42"

12 7.50"

Source: Own Calculated (2021).

Table 3 showed that the single effect of the
highest drip irrigation application was found
in the 10 treatment of 9.44 grams and the
lowest score was in the 12 treatment of 7.59
grams. Analysis of drip irrigation system has
no significant effect on wet weight per plot
(gram) age of 30 days after planting.

Table 4. Single effect of liquid organic fertilizer (POC)
application with drip irrigation system on wet weight

per plot (gram) at age 30 days after planting

Treatment - Wet weight per sample
Drip irrigation (ml/l) (gram)

10 18.52™

11 25.37"

12 15.18"

Source: Own Calculated (2021).

Table 4 reflected that the single effect of the
drip irrigation system was found in treatment
11 of 25.37 grams and the lowest score was in
the treatment of 12 of 15.18 grams.

According to Suhartono (2008) that water is a
major component in plant life, about 70% to
90% of the fresh weight of plants containing
water [24].

Water can enter the plant through the so-
called diffusion process. The diffusion process
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is influenced by differences in water
concentration and environmental factors that
also play a role in the process of water
balance in the soil, plants, and air. The results
of the analysis in this study were different
from the opinion of Poli (2009) in his research
which suggested that the increasing number of
plant leaves will automatically increase the
fresh weight of the plant because the leaves
were the sink for plants [15]. Also, the leaves
on vegetable crops were organs that contain a
lot of water, so with the number of leaves that
were getting more and more, the water content
of plants will be high and cause the fresh
weight of plants to be higher as well. This
showed that the research conducted has not
met the water needs of Pak Choy plants
because environmental factors such as high
intensity of solar illumination will cause plant
growth to be hampered by short stems and
small leaves that cause low yields but high
nutrient content in crops (Sugito, 2012) [23].
The response of plants to temperatures varied
depending on the type of plant and the stage
of growth. Pak Choy plant was a cold area
plant so it was less suitable in hot areas such
as Gunungsitoli. According to Adhiguna
(2018) [1] drip irrigation technology can
manage the provision of water in crop rooting
zones in a sustainable manner to increase land
productivity and cultivation activities can take
place at all times. But this application should
also pay attention to the optimal water needs
of plant types.

It was very important to calculate the number
of drops of water per minute to get optimal
water needs to support the growth and
production of Pak Choy plants because this
plant was strongly influenced by climate
conditions or environmental weather.

The application of a drip irrigation system
based on the automatic controlling system can
increase the efficiency of water use in plants
because it was able to work based on the
actual condition of agricultural land through
the soil moisture level.

The effectiveness of cultivation using drip
irrigation techniques can be achieved if
paying attention to environmental factors that
support the growth and production of Pak
Choy plants.
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CONCLUSIONS

Based on the results of research on the
effectiveness of drip irrigation techniques to
the growth and production of Pak Choy plants
can be achieved if paying attention to
environmental supporting factors such as
season, the intensity of sunlight, temperature,
and so forth. Researchers should also adjust
the number of drops of water per minute
sufficient for the growth and production of
Pak Choy plants
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