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Abstract

Palm oil is one of the plantation crops in Indonesia that has a pretty bright future. Palm oil is a reliable export commodity in Indonesia,
the domestic market share is quite large and the export market is always open. Oil palm plantations are faced with the presence of plant-
disturbing organisms as a limiting factor. One of the plant pests that often interfere with oil palm cultivation is weeds. The presence of
weeds can cause many losses including reducing the ability of production, polluting the quality of production, and disrupt the smooth
work of farmers. This study aims to determine the effectiveness of IPA Glyphosate herbicide for controlling common weeds in oil palm
plants. The study was conducted at PTPN VIII Sukamaju, Sukabumi Regency, Indonesia from June 2016 to September 2016 The
experiment used an experimental method with a Randomized Block Design consisting of 7 treatments and 4 replications. The treatments
consisted of IPA Glyphosate herbicide at a dose of 546.75 g/ha; 729 g/ha; 911.25 g/ha; 1093.5 g/ha; 1275.75 g/ha; weeding manually
and Control. The results showed that the IPA Glyphosate herbicide dose 546.75-1275.75 g/ha was an effective herbicide in controlling
broadleaf weeds such as Synedrella nodiflora, Ageratum conyzoides and Peperomia pellucida and grass weeds such as Setaria palmifolia
in oil palm plantations. IPA Glyphosate herbicide dose 546.75-1275.75 g/ha until observation 3 weeks after application does not show

symptoms of poisoning in oil palm plants.
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Introduction

Oil palm (Elaeis guineensis Jacq.) Is one of the plantation crops
in Indonesia that has a bright future. Palm oil is not a native plant
of Indonesia, but the arrival of oil palm to Indonesia actually adds
export commodities in Indonesia. Palm oil is a reliable export
commodity in Indonesia, the domestic market share is quite large
and the export market is always open. Oil palm plants originating
from Nigeria, including the family Palmae, genus Elaeis
guineensis species name comes from the word Guinea, which is
a place where an expert named Jacquin planted oil palms first on
the coast of Guinea (Ketaren, 2005) [7!. Palm oil can grow well in
tropical climates with rainfall 2000 mm / year and a temperature
range of 22-320 C. One of the production of palm oil is crude
palm oil or often called CPO (Crude Plam Oil) (Agrotechnology,
2015).

The Indonesian Ministry of Agriculture in 2010 noted that the
total area of Indonesian oil palm plantations was 7,824,623 ha
and the area of oil palm plantations in West Sumatra was 325,206
ha with a total of 26 palm oil mills. Plantation Statistics also
recorded Indonesia's CPO production of 19,844,900 tons with
West Sumatra CPO production of 928,456 tons. The extent of oil
palm plantations in Indonesia, especially in West Sumatra, and
the relatively high CPO production make it easy to find raw
materials for the refining process of palm oil (Sipayung, 2012)
(101

The need for the availability of quality palm oil seeds with a
quantity that continues to increase in line with the increasing
needs of the world population for palm oil. Good care of
seedlings in the initial nurseries and the main nurseries through
the appropriate fertilization dose is one of the efforts to achieve

optimal results in the development of oil palm cultivation (Santi
and Goenadi, 2008) P1.

Efforts to increase palm oil productivity continue to be made
from various aspects both in the field and at the factory in order
to increase the value of exports that can increase the country's
foreign exchange. One of the aspects of oil palm cultivation that
needs serious handling is controlling weeds. Hill (1997) B! states
that weeds can be associated with crops and cause interactions, in
the form of competition in the struggle for nutrients and sunlight.
To avoid losses due to the presence of weeds in crop cultivation,
it is necessary to control weeds. There are several ways to control
weeds, namely: (1) technically, culturally, (2) mechanically, (3)
biologically, and (4) chemically. Weed control is often done
chemically using herbicides. The use of herbicides has several
advantages when compared to other control techniques. The
advantages of using herbicides are: (1) faster suppressing weed
growth, (2) more economical, (3) more effective, and (4) saving
labor and time (Hadi, 2011) .

Herbicides that can be used to control weeds in oil palm plants
are herbicides with active ingredients such as dichloride,
sulfatate, glyphosate, ammonium glufosinat, 2,4-D, and others.
According to Riadi's research (2011) ¥ one type of herbicide that
can be used is glyphosate-based herbicide because it is effective
in controlling various types of weeds, including grass, broadleaf
weeds and woody weeds.

Glyphosate herbicides are systemic in controlling weeds and are
non-selective herbicides that can control various types of weeds.
Symptoms of poisoning by glyphosate herbicides are weed leaves
wither, turn yellow, turn brown, dry out and then die. Metabolism
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or degradation of glyphosate herbicides in plants is very slow and
small, but degradation in the soil by microbes is very important
(Sriyani, 2012) 11,

To find out the extent of the effectiveness of IPA Glyphosate
herbicide in suppressing the growth of weeds in oil palm
plantations, research is needed.

Materials and Methods

The experiment was carried out from June 2016 to September
2016 at PTPN VIII Sukamaju plantation, Sukabumi, Indonesia.
The research material used was immature oil palm plants, water,
and IPA Glyphosate herbicide with the trade name PLASMA 486
SL. The tools used include a semi-automatic sprayer knapsack
and T-jet nozzles with a pressure of 1 kg / cm? (15-20 psi),
measuring cups, analytical scales, ovens, hoes, plastic bags, rapia
ropes, plastic trays, buckets, gauges, bamboo stakes, iron squares
measuring 0.5 mx 0.5 m, and stationery.

The experimental design used in this study was a Randomized
Block Design with 7 treatments and 4 replications as presented in
Table 1. To test the mean values of different treatments Duncan's
continued test was used at a 95% confidence level.

Table 1: Experiment Treatment

No Treatment Dose (g/ha)

1 IPA Glyphosate 546.75

2 IPA Glyphosate 729

3 IPA Glyphosate 911.25

4 IPA Glyphosate 1093.5

5 IPA Glyphosate 1275.75

6 Manual weeding -

7 Control -

Application of herbicides is done when weed cover reaches a
minimum of 75% and environmental conditions are very
supportive. Application of herbicides is only done once.

Observations made in this study include

1. Weed dry weight
Data of weed dry weight samples in each treatment plot were
observed in three sample plots (one sample plot from each
dish) using the quadratic method measuring 0.5 m x 0.5 m.
Then weed sampling method for dry weight data is done at
4, 8 and 12 weeks after application. Examples of weeds taken
are target weeds namely weed species found in coffee

plantations after the application of glyphosate herbicides.
Fresh weeds are cut exactly up to the ground level, then
separated by each type, then the weeds are dried at 80 ° C for
48 hours or until they reach a constant dry weight, then
weighed.

2. Phytotoxicity
The number of coffee plant samples for phytotoxicity
observations was three plants in each experimental unit and
was determined randomly. Then the phytotoxicity or
poisoning level is assessed visually against cultivar
populations in the treatment plot, observed at 2, 4 and 6
weeks after application, observing the level of poisoning of
plants refers to the rules of the Directorate of Fertilizers and
Pesticides. Ministry of Agriculture in the standard method of
testing the efficacy of herbicides as follows:
0 = no poisoning, 0—5% of leaf shape or leaf color and or
abnormal growth of coffee plants.
1 = mild poisoning,> 5-20% of leaf shape or leaf color and
or abnormal growth of coffee plants.
2 = moderate poisoning,> 20-50% leaf shape or leaf color
and / or coffee plant growth is not normal.
3 = severe poisoning,> 50-75% of leaf shape or leaf color
and or abnormal growth of coffee plants.
4 = very heavy poisoning,> 75% of leaf shape or leaf color
and or growth of coffee plants are not normal.

Results and Discussion

1. Weed Dry Weight

Dry Weight of Synedrella nodiflora

Statistical analysis results of the influence of IPA Glyphosate
herbicide on the average dry weight of Synedrella nodiflora
weeds are presented in Table 2. From the results of statistical
analysis that the treatment of IPA Glyphosate herbicide dose
546.75-1275.75 g / ha on the dry weight of weed Synedrella
nodiflora on observations 4-8 weeks after The application shows
a significantly different average compared to control and manual
weeding. This shows that the use of all dosages of IPA
Glyphosate herbicide is effective in controlling Synedrella
nodiflora weeds. In line with Hill's (1997) B! opinion that
systemic active ingredients of glyphosate are very effective in
controlling grass weeds. Systemic herbicide poisons will enter
plant tissue and are transplanted, so systemic herbicides are very
effective for controlling weeds that have rhizome or stolons.

Table 2: Effects of IPA Glyphosate Herbicides on Average Dry Weight of Synedrella nodiflora Weed

Treatment Observation time
4 Weeks After Application | 8§ Weeks After Application | 12 Weeks After Application
IPA Glyphosate 045a 0.24a 0.65 a
IPA Glyphosate 0.00 a 0.00 a 0.30 a
IPA Glyphosate 0.00 a 0.00 a 0.12a
IPA Glyphosate 0.00 a 0.00 a 0.10a
IPA Glyphosate 0.00 a 0.00 a 0.00 a
Manual weeding 1.86 a 2.17a 5.48b
Control 9.92b 18.02 b 2727 ¢

Note: The average value marked with the same letter in the same column shows no significant difference at the

5% level according to the Duncan Test.
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Dry Weight of Setaria palmifolia

Statistical analysis results of the influence of IPA Glyphosate
herbicide on the average dry weight of Setaria palmifolia weed
are presented in Table 3. Based on Table 3, it can be seen that the
treatment of IPA Glyphosate herbicide dose 546.75-1275.75 g /
ha to the dry weight of weeds Setaria palmifolia at observations
4-8 weeks after The application shows a significantly different

average rate compared to control treatments. This shows that the
use of all dosages of IPA Glyphosate herbicide effectively
controls the Setaria palmifolia. This indicates that glyphosate has
been transplanted to all parts of the weed, especially the roots
which can cause more effective weed death (Johal and Huber,
2009) 61,

Table 3: Effect of IPA glyphosate herbicide on average dry weight of Setaria palmifolia

Treatment Observation time
4 Weeks After Application 8 Weeks After Application 12 Weeks After Application
IPA Glyphosate 0.00 a 0.13a 0.06 a
IPA Glyphosate 0.00 a 0.34a 0.11a
IPA Glyphosate 0.00 a 0.00 a 0.13a
IPA Glyphosate 0.00 a 0.00 a 0.00 a
IPA Glyphosate 0.00 a 0.00 a 0.00 a
Manual weeding 0.00 a 1.85a 3.04b
Control 245b 4.18b 5.12¢

Note: The average value marked with the same letter in the same column shows no significant difference at the 5% level

according to the Duncan Test.

Dry weight of Ageratum conyzoides

Ageratum conyzoides are often found as disturbing plants in dry
paddy fields, fields, plots, yards, embankments, water banks, and
scrub areas. Found up to a height of 3,000 m, this plant blooms
throughout the year and can produce up to 40,000 seeds per
individual. Therefore, weeds are felt quite disturbing for
plantation crops. The results of statistical analysis of the effect of
IPA Glyphosate herbicide on the average dry weight of Ageratum
conyzoides weeds are presented in Table 4. Based on Table 4, it

can be seen that the treatment of IPA Glyphosate herbicide dose
546.75-1275.75 g/ha to the dry weight of weed Ageratum
conyzoides is presented in Table 4. The application shows a
significantly different average rate compared to control
treatments. This shows that the use of all dosages of IPA
Glyphosate herbicide is effective in controlling the weed
Ageratum conyzoides. This is in accordance with the opinion of
Riadi (2011) ® which states that the glyphosate herbicide is
effective in controlling various weeds including broadleaf weeds.

Table 4: Effect of IPA Glyphosate Herbicide on Average Dry Weight of Ageratum conyzoides

Treatment Observation time
4 Weeks after application 8 Weeks after application 12 Weeks after application
IPA Glyphosate 0.65a 0.34a 0.81a
IPA Glyphosate 0.00 a 0.00 a 042a
IPA Glyphosate 0.00 a 0.12a 0.11a
IPA Glyphosate 0.00 a 0.00 a 0.00 a
IPA Glyphosate 0.00 a 0.00 a 0.00 a
Manual weeding 1.51a 2.68 b 4.53b
Control 7.54b 13.56 ¢ 1597 ¢

Note: The average value marked with the same letter in the same column shows no significant difference at the 5%

level according to the Duncan Test.

Dry Weight of Peperomia pellucida

Peperomia pellucida is a type of broadleaf weed that is easy to
grow in areas that are slightly damp and somewhat protected. The
results of the statistical analysis of the effect of the IPA
Glyphosate herbicide on the average dry weight of Peperomia
pellucida are presented in Table 5.

Based on Table 5, it can be seen that the treatment of IPA
Glyphosate herbicide with a dose of 546.75-1275.75 g / ha on the
dry weight of Peperomia pellucida at 4-8 weeks after application

showed a significantly different average compared to the control
treatment. This shows that glyphosate herbicides are able to
control Peperomia pellucida. According to Nurjannah (2003),
glyphosate herbicides that have been transplanted throughout all
parts of the weed, especially at the root that can cause more
effective weed death. In addition, glyphosate herbicides can last
a long time in the soil and remain active so that they can suppress
the growth of weeds for longer (Hermawan at al., 1995) 4.

Table 5: Effect of IPA glyphosate herbicide on average dry weight of Peperomia pellucida

Treatment Observation time
4 Weeks After Application | 8 Weeks After Application | 12 Weeks After Application
IPA Glyphosate 0.13a 0.14a 0.00 a
IPA Glyphosate 0.00 a 0.16a 0.00 a
IPA Glyphosate 0.00 a 0.27a 0.00 a
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IPA Glyphosate 0.00 a 0.00 a 0.00 a
IPA Glyphosate 0.00 a 0.00 a 0.00 a
Manual weeding 0.00 a 0.18 a 0.52 a

Control 1.90 b 2.08 b 2.50b

Note: The average value marked with the same letter in the same column shows no significant difference at the

5% level according to the Duncan Test.

Total Weed Dry Weight

Total weed dry weight is the dry weight of all weed species found
in the experimental plot at the time of observation. The results of
the statistical analysis of the effect of the Isopropylamine
glyphosate herbicide on the average total weed dry weight are
presented in Table 6. Based on Table 6 it can be seen that the
treatment of isopropylamine glyphosate herbicide with a dose of
546.75-1275.75 g / ha on the total weed dry weight observed 4-8
weeks after application shows a significantly different average
compared to the control treatment. This shows that the use of

glyphosate isopropylamine herbicide is able to control total
weeds. According to Ariyani and Junaedi (2007) 2! glyphosate
herbicide is an active herbicide, not selective, absorbed through
the leaves and transplanted into growing areas, is effective in
eradicating annual and chronic weeds but is intended to eradicate
chronic weeds that have deep roots, especially grasses that grow
rooted rhizome. This herbicide is systemic and not selective with
the mechanism of action affecting the synthesis of essential
amino acids.

Table 6: Effect of Isphropylamine Glyphosate Herbicide on Average Total Weed Dry Weight

Treatment Observation time
4 Weeks After Application | 8 Weeks After Application 12 Weeks After Application
IPA Glyphosate 0.16 ab 0.14 a 0.18 a
IPA Glyphosate 0.09 a 0.07 a 0.09 a
IPA Glyphosate 0.04 a 0.06 a 0.04 a
IPA Glyphosate 0.00 a 0.00 a 0.0la
IPA Glyphosate 0.00 a 0.00 a 0.00 a
Manual weeding 0.73b 1.07b 1.99b
Control 4.36¢ 6.73 c 9.50c

Note: The average value marked with the same letter in the same column shows no significant difference at the 5%

level according to the Duncan Test.

2. Phytotoxicity

Phytotoxicity is an observation made on oil palm plants to
determine the response of plants arising from exposure to
herbicides. Plants that experience poisoning will show symptoms
such as chlorosis, necrosis, abnormal growth or in a further stage

the plant will die. Observation of the level of plant poisoning is
done at 1, 2 and 3 weeks after application, this is done to
determine the effect of the dose of herbicide on plant
phytotoxicity.

Table 7: Average phytotoxicity of oil palm plants

Treatment Observation time
4 Weeks After Application | 8 Weeks After Application | 12 Weeks After Application
IPA Glyphosate 0 0 0
IPA Glyphosate 0 0 0
IPA Glyphosate 0 0 0
IPA Glyphosate 0 0 0
IPA Glyphosate 0 0 0
Manual weeding - - -
Control - - -

Based on Table 7, it can be seen that all treatments of IPA
Glyphosate herbicide did not cause poisoning in oil palm plants
at observation 1, 2 and 3 weeks after the application with
poisoning level showed the number 0. This can be seen based on
visual observation that there are no plants that are damaged both
roots, stems, leaves and fruit. This means that the growth of oil
palm plants grows normally, and there is no change in color
(chlorosis) like weeds affected by glyphosate herbicides.

Conclusion

IPA Glyphosate herbicide dose 546.75-1275.75 g/ha is an
effective herbicide in controlling broadleaf weeds such as
Synedrella nodiflora, Ageratum conyzoides and Peperomia

pellucida and grass weeds such as Setaria palmifolia in oil palm
plantations. Isphropylamine glyphosate herbicide dose 546.75-
1275.75 g / ha until observation 3 weeks after application does
not show symptoms of poisoning in oil palm plants.
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