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Abstract
The presence of weeds in sweet corn is one of the obstacles that can reduce crop yields, this is due to
competition in taking nutrients, light, growing space, and water. Weed control is mostly done by using the
herbicide atrazine. Herbicide persistence in the soil is strongly in�uenced by the organic matter content in
the soil. The research objectives were to obtain the highest yield of sweet corn with the application of the
herbicide Atrazine, as well as to determine the persistence of the herbicide used at each prescribed
application dose. The results showed that atrazine herbicide treatment starting at a dose of 1–2,6 kg
a.i./ha had an effect on reducing total weed dry weight and corn cob weight. The application of organic
matter can increase the rate of herbicide degradation in line with the increased activity of
microorganisms in the soil.

Introduction
Sweet corn is a food crop commodity that plays an important role in the agricultural sector. Corn is the
second main source of carbohydrates and protein after rice. Corn plants can be used as food, animal
feed and also fuel. Based on data from the Ministry of Agriculture of the Republic of Indonesia, corn
production in 2018 was 30.05 million tons, then in the same year it increased by 3.9%, but decreased to
0.7% in 2019–2023. This causes an increase in the demand for corn by 3%/year. Based on Belawan
Agricultural Quarantine data, in 2019 the need for sweet corn exports was 91 tons with an economic
value of 892 million, then increased in 2020 to 111 tons with an economic value of 1.2 billion. This
shows an increase in the volume of sweet corn exports in Indonesia.

The low productivity of maize due to the presence of plant-disturbing organisms has slowed agriculture
in Indonesia. Various factors that play an important role are the presence of plant pests, such as pests,
diseases, and weeds. The presence of weeds can inhibit the increase in sweet corn production. In
addition, weeds can also act as hosts for plant pests and diseases (Maharani et al., 2018).

The presence of weeds in sweet corn can affect the growth and yield of the crop. Weeds are plant
competitors in the utilization of nutrients, water and space. Some weeds also become a place to live and
shelter pests and plant diseases, and clog waterways. The results showed that the loss of maize yields
due to competition with weeds was 31% (Purba et al., 2009). Weed control using herbicides is in great
demand by farmers, especially for large areas of land, but efforts are made so that it does not have a
negative effect on cultivated plants.

Soil is a factor that can affect the effectiveness of a herbicide. Herbicides in the soil are strongly
in�uenced by various processes, namely physical, chemical, and biological which are very complex and
dynamic processes, adsorption, photodecomposition, evaporation, leaching, degradation in the soil (Tu et
al., 2001). Herbicide e�cacy is in�uenced by the adsorption process in the soil, the loss of herbicides and
their behavior in the soil as well as side effects in the form of residues that affect environmental health.
Herbicide adsorption by soil particles determines the persistence of a herbicide in the soil, which is related
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to the unit of time the herbicide remains in an active state. Herbicides will be effective in controlling
weeds, if the herbicide is in the soil for a long time. The determining factor for the effectiveness of
herbicides, one of which is the active time of the herbicide in the soil is called persistence. Herbicide
persistence is in�uenced by various factors such as organic matter content in the soil, volatilization,
photodecomposition, adsorption, leaching, microbial degradation, and absorption by plants (Rahman et
al., 2011).

Organic matter is a component of soil that can improve soil properties, both physical, chemical and
biological properties of the soil (Afandi et al., 2015). Subowo (2010) reported that intensively cultivated
soils in Indonesia have low organic matter content. The low content of organic matter in the soil will
interfere with the availability of water, air, nutrients for plants, and soil buffers to be reduced so that most
of the inorganic fertilizers applied to the soil become unavailable to plants. Low organic matter will result
in low land productivity.

Organic matter is the key to integrated crop farming management, in line with priority programs to
increase production and productivity of strategic food commodities. The availability of organic matter is
very useful for increasing the nutrient and organic matter content of the soil, as well as improving soil
properties (Wihardjaka, 2021). Organic matter plays an important role in the adsorption of herbicides in
the soil. Herbicide adsorption by organic matter in soil is an important process in�uencing environmental
fate on biological activity, persistence, biodegradation, volatilization, bioaccumulation and leaching (Li et.
al., 2003). The application of organic matter is the basis of the effectiveness of herbicides to suppress
weed growth in the �eld and the impact of residues on the environment.

Herbicide atrazine (2-chloro-4-ethylamino-6-isopropylamino-1,3,5-triazine) is one of the herbicides used in
grain production, one of which is sweet corn. The herbicide atrazine is environmentally persistent, with a
half-life of approximately 57 weeks (Scott et al., 2009), accumulation of atrazine residues in the soil lasts
longer than natural degradation (Udikovic-Kolić et al., 2012). Atrazine herbicide is widely used for weed
control in sweet corn plantations, but until now it is not known how long atrazine persists in the soil.

Based on the foregoing, it is necessary to investigate how the effect of the application of the herbicide
Atrazine with organic matter on herbicide persistence in sweet corn plantations.

Materials And Methods
The experiment was carried out from July to October 2021 in Baleendah District, Bandung Regency, West
Java Province, Indonesia. The location of the land is located at an altitude of about 660 meters above
sea level with inceptisol soil types. Laboratory analysis was carried out at the Laboratory of Soil Fertility
and Plant Nutrition, Faculty of Agriculture, Universitas Padjadjaran, Jatinangor, Sumedang Regency.

The materials used in this experiment were compost, corn seed, and herbicide with the active ingredient
atrazine. Fertilization is done using straw compost which is left for about 1 year, urea (45% N), TSP
fertilizer (46% P2O5), and KCl (50% K2O). The tools used in this research are analytical balance, oven,
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knapsack, knife, scissors, plastic bag, ruler/meter, sickle, hoe, bucket, and laboratory tools to measure
microorganism activity.

The �eld experiment used a two-factor experiment with a split-plot design in a randomized block design.
The main plot factor is organic matter, consisting of three levels, namely: 

b1  :  Low C-organic content (1.02%)

b2  :  Medium C-organic content (2.50%)

b3  :  High C-organic content (3.50 %)

The subplot factor was the dose of the herbicide Atrazine, consisting of �ve levels:

d0  :  No herbicide

d1  :  Atrazine dose 1.0 kg a.i./ha

d2  :  Atrazine dose 1.4 kg a.i./ha

d3  :  Atrazine dose 1.8 kg a.i./ha

d4  :  Atrazine dose 2.2 kg a.i./ha

d5  :  Atrazine dose 2.6 kg a.i./ha

The data from the analysis of variance was further tested with the Scott-Knott test at a 5% signi�cance
level.

Response Variable:

1. Total weed dry weight

Total dry weight of weeds was the total dry weight of weeds in each treatment plot and each replication.
Weed dry weight was observed on weeds taken from sample plots at 2, 4, and 6 weeks after application.
The weeds were cut above the soil surface, then dried in a drying oven at a temperature of 800C until they
reached a constant weight and then weighed. Weed dry weight observed per species, other weeds, and
total weeds.

2. Sweet Corn Crop Yield

Observation of sweet corn weight per experimental plot was carried out at harvest time.

3.   Observation of Microorganism Activity in Soil
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Observations of microorganism activity were carried out at the Laboratory of Soil Fertility and Plant
Nutrition, Faculty of Agriculture, Universitas Padjadjaran, Jatinangor, Sumedang Regency. Observations in
the soil were indicated by the respiration of microorganisms in the soil, observed at 30, 60, and 90 days
after application.

4.  Herbicide Persistence in Soil

Observation of the persistence of atrazine herbicide was carried out by bioassay with an indicator plant,
namely cucumber, in the Greenhouse of the Faculty of Agriculture, Universitas Padjadjaran. Observations
were made on herbicide persistence in the soil at 30, 60, and 90 days after application.

 

Results And Discussion
Total Weed Dry Weight

The total dry weight of weeds was the dry weight of all weed species found during observations. Based
on the data presented in Table 1 at observations 2, 4, and 6 weeks after application, it can be seen that all
treatments of atrazine herbicide starting at a dose of 1.0-2.6 kg b.a./ha showed a smaller total dry weight
of weeds and signi�cantly different compared to treatment without herbicide either at low, medium or
high organic C content. This indicates that the application of the herbicide atrazine starting at a dose of
1.0-2.6 kg b.a./ha is effective in controlling total weeds. In line with the research results of Mustajab et al.
(2014) that the herbicide atrazine was able to suppress total weed growth well in maize cultivation for up
to 6 weeks after application.
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Table 1
Total Weed Dry Weight Data

  2 Weeks After Application 4 Weeks After Application 6 Weeks After Application

  b1 b2 b3 b1 b2 b3 b1 b2 b3

d0 5.83 a

A

13.4
a

A

16.53 a
A

22.73 a
A

33.13 a
A

33.33 a
A

38.63 a
A

55.83 a
A

16.43 a
A

d1 2.75 a

B

1.50
a

B

1.53 a

B

18.83 a
A

10.33 a
B

6.57 a

B

31.73 a
A

22.93 a
B

16.40 a

A

d2 1.97 a

B

1.03
a

B

0.83 a

B

7.17 a

B

4.87 a

C

4.03 a

B

11.50 a

B

10.83 a
B

12.33 a

B

d3 1.67 a

B

0.67
a

B

0.80 a

B

3.15 a

B

2.97 a

C

2.13 a

B

8.77 a

B

9.37 a

B

9.27 a

B

d4 1.60 a
B

0.60
a

B

0.53 a

B

2.47 a

B

2.30 a

C

1.47 a

B

3.60 a

B

6.03 a

B

8.23 a

B

d5 0.70 a

B

0.30
a

B

0.17 a

B

1.90 a

B

1.83 a

C

1.27 a

B

2.50 a

B

3.60 a

B

1.47 a

B

Information: b1: Low organic C content (1.02%); b2: Medium organic C content (2.50%) b3: High organic
C content (3.50%); d0: No herbicide; d1: Atrazine dose 1 kg a.i./ha; d2: Atrazine dose 1.4 kg a.i./ha; d3:
Atrazine dose 1.8 kg a.i./ha; d4: Atrazine dose 2.2 kg a.i./ha; d5: Atrazine dose 2.6 kg a.i. /ha. Numbers
followed by the same letter were not signi�cantly different according to Scott Knott's follow-up test at the
5% level (numbers followed by uppercase letters were read in vertical notation indicating the interaction
of levels of organic matter content with various doses of herbicides, while those followed by lowercase
letters were read in horizontal notation). interaction of herbicide doses with various levels of organic
matter content.

Corn Cob Weight Per Plot

Based on the data presented in Table 2, it can be seen that the independent effect of treatment with low
organic C, medium organic C, and high organic C content did not show different weights of corn cobs per
plot that were signi�cantly different from each other. This is in line with the research results of Sitepu et.
al. (2017) that the treatment of straw compost does not have a direct effect on plant growth and yield.
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The herbicide atrazine treatment showed an average weight of the corn cobs which tended to be higher
than the treatment without herbicide. The herbicide atrazine treatment at a dose of 2.2 kg a.i./ha resulted
in the highest average weight of corn cobs per plot and was signi�cantly different from the treatment
without herbicide. This indicated that the herbicide atrazine was able to suppress weed growth and had a
good effect on plant growth. According to Zami et. al. (2021) Atrazine herbicide is a pre-emergent
herbicide that has selective properties for maize, so it can be applied without poisoning the plants.
Furthermore, Garfansa et. al. (2021) revealed that the translocation of photosynthate which was quite
large to the reproductive organs caused the formation of cob and seed �lling to take place well and the
seeds formed were pithy with a larger size.

Table 2
Data on the weight of corn cobs per plot
Treatment Variable (kg/12m2)

C-organic content Cob Weight

b1 156.5 a

b2 150.5 a

b3 150.5 a

Herbicide Dosage Cob Weight

d0 138.5 a

d1 155.5 ab

d2 151.0 ab

d3 153.5 ab

d4 163.5 b

d5 153.5 ab

Information: b1: Low organic C content (1.02%); b2: Medium organic C content (2.50%) b3: High organic
C content (3.50%); d0: No herbicide; d1: Atrazine dose 1 kg a.i./ha; d2: Atrazine dose 1.4 kg a.i./ha; d3:
Atrazine dose 1.8 kg a.i./ha; d4: Atrazine dose 2.2 kg a.i./ha; d5: Atrazine dose 2.6 kg a.i. /ha. The
numbers followed by the same letter were not signi�cantly different according to Duncan's follow-up test
at the 5% level.

Conclusion
1.  Atrazine herbicide treatment from a dose of 1,0 kg a.i./ha to 2.6 kg a.i./ha affected the reduction in
total dry weight of weeds, and weight of corn cobs without husks.
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2.    Atrazine herbicide treatment at a dose of 2.2 kg a.i./ha was able to produce a weight of 163.5 kg/plot
without corn cobs.

3.   The content of C-organic can increase the activity of microorganisms in the soil at observations 30,
60, and 90 days after application.

4.  The application of organic matter can increase the rate of herbicide degradation in line with the
increased activity of microorganisms in the soil. The moderate C-organic treatment of 2.50% gave the
lowest herbicide persistence yield based on the largest cucumber plant dry weight yield.

Abbreviations
a.i.  = active ingredients

mg. = milligram
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Figure 1

Effect of Organic Matter Content on Herbicide Persistence Rate
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Figure 2

Effect of Organic Matter Content on Herbicide Persistence Rate
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Figure 3

Interaction of Organic Matter Content & Herbicide Dosage on Herbicide Persistence Rate

 


