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ABSTRAK
Kerusakan benih jagung simpanan akibat hama Sitophilus zeamais dapat ditekan dengan pengendalian yang baik. Salah satu alternatif pengendalian S. zeamais adalah penggunaan pestisida nabati dengan serbuk daun kemangi dan daun sukun. Tujuan dari penelitian ini untuk mengetahui komposisi serbuk daun yang efektif dalam menekan hama Sitophilus zeamais. Penelitian dilaksanakan pada bulan Februari sampai April 2024 di Laboratorium Proteksi Tanaman UPN “Veteran” Yogyakarta, Daerah Istimewa Yogyakarta. Metode penelitian menggunakan Rancangan Acak Lengkap (RAL) dan diulang sebanyak 4 kali. Terdapat 6 perlakuan komposisi serbuk daun kemangi dan daun sukun yaitu kontrol; 1:0; 0:1; 1:1; 2:1; dan 1:2. Data hasil penelitian menunjukkan bahwa komposisi serbuk daun kemangi dan daun sukun berpengaruh dalam menekan S. zeamais dan mempertahankan kualitas benih jagung dalam simpanan terhadap mortalitas, jumlah imago hidup S. zeamais, dan efikasi. Serbuk daun dan komposisi yang paling efektif dalam menekan hama S. zeamais yaitu komposisi serbuk daun kemangi dan daun sukun 1:1 yang mampu meningkatkan mortalitas hama S. zeamais hingga 100% setelah aplikasi. Perlakuan serbuk daun kemangi dan daun sukun berbeda nyata terhadap mortalitas dan efikasi dibandingkan dengan perlakuan kontrol.  

Kata kunci: aplikasi, hama, komposisi, perlakuan, pestisida nabati.

ABSTRACT
[bookmark: _Hlk174574322]Damage to stored corn seeds due to Sitophilus zeamais pests can be suppressed with good control. One of alternative to pest control is using botanical pesticides with basil and breadfruit leaf powder with basil leaf powder and breadfruit leaves. This study aims to determine the effective composition of leaf powder in suppressing Sitophilus zeamais. The research was conducted from February to April 2024 at the UPN "Veteran" Yogyakarta Plant Protection Laboratory, Special Region of Yogyakarta. The research method used a Complete Random Design (CRD) and was repeated four times. There are six treatments for the composition of basil leaf powder and breadfruit leaves, namely control; 1:0; 0:1; 1:1; 2:1; and 1:2. The analysis used ANOVA, followed by the DMRT at 5%, and continued with the Orthogonal Contrast test at 5%. The data from the study showed that the composition of basil leaf powder and breadfruit leaves had an effect in suppressing S. zeamais and maintaining the quality of corn seeds in storage against mortality, the number of live imago of S. zeamais, and efficacy. The most effective leaf powder and composition in suppressing S. zeamais pests is the composition of basil leaf powder and breadfruit leaves 1:1 which can increase the mortality of S. zeamais pests by up to 100% after application. Basil and breadfruit leaf powder treatment had a significant effect on mortality and efficacy compared to control treatment.
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Corn (Zea mays L.) is one of the agricultural products whose seeds can be consumed.  Corn is the second important food source after rice in Indonesia. Corn tends to increase domestic demand and export opportunities, both to food and non-food needs. This is related to the rate of population growth, increased per capita consumption, changes in income, and fulfillment of seed needs (Prasetyo, 2024). According to data from BPS (2022), national corn productivity reached 57.08 quintals/ha. BPS (2023) stated that the production of dry piled corn with a moisture content level of 14% was 14.46 million tons and the harvest area of piled corn in 2023 was estimated at 2.49 million ha. One of the limiting factors for reducing corn demand is pest attacks in storage. Sitophilus zeamais is one of the pests that attack corn in storage (Nonci & Amran, 2015).
[bookmark: _heading=h.gjdgxs]S. zeamais not only damage corn in the tropics but also the subtropics (Rahmawati, 2018). In addition to causing post-harvest losses, also reduce the nutritional quality, weight, and germination of corn seeds in developing countries (Fahad et al., 2018). S. zeamais is known as ‘maize weevil’ because it is a major pest in corn. S. zeamais are also found in grain/rice, sorghum, wheat, soybeans, and beans. It has a slightly larger body than S. oryzae. The damage caused by this pest is greater in corn and sorghum than in grains/rice. S. zeamais lays eggs on corn kernels before harvest or during storage. After a few days, the eggs hatch into larvae that feed on the inside of corn kernels. The larva completes its life cycle inside the seed and causes damage to the seed (Nonci et al., 2006). 
Damage to corn seeds in stores due to pest attacks can be suppressed by proper control. Ingredients that can be used as botanical insecticides include basil leaves (Ocimum sanctum L.) and breadfruit leaves (Artocarpus altilis). Basil leaves have active compounds such as essential oils, phenols, saponins, flavonoids, and eugenol (Sait, 2013). Essential oils have an insecticide control mechanism and act as contact poisons, antifeedants (inhibit feeding activities), and repellents. Basil leaf essential oil contains active components of 22.9–65.5 mg of phenol and eugenol up to 46% per gram of dry weight (Soedarso, 2013). Breadfruit leaves (Artocarpus altilis) contain saponins, tannins, flavonoids, triterpenoids, sulfur, coumarins, and steroids that function as pesticides (Wuri et al., 2013).
The work of saponins contained in basil is manifested in the form of physical damage to the outer skin of the insect (cuticle), that is, the erosion of the wax layer that protects the insect's body so that the insect loses a lot of body fluids and dies. In some cases, saponins have been shown to pass through the respiratory system and damage cell membranes or disrupt metabolic processes (Kristiyana, 2013). According to Semeniuc et al. (2018), basil is also rich in oxygenated monoterpenes, including linalool and estragol that have mosquito repellent, fumigant, and contact toxic effects on insects. Flavonoid compounds can act as insecticides by inhibiting energy production and disrupting the respiratory function of S. zeamais, causing its death. In addition, flavonoid compounds such as insect stomach poisons have a mechanism to enter the body of insects then enter the digestive tract and disrupt the digestive system (Ismatullah et al., 2014). Producing natural powder from basil and breadfruit leaves for controlling S. zeamais offers several advantages including high effectiveness, easy application, stability, low cost, and environmentally friendly.
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METODE PENELITIAN

[bookmark: _Toc173657642]Time and place
[bookmark: _Hlk174871647]This research was conducted from February to April 2024 at the Plant Protection Laboratory, Agrotechnology Study Program, Faculty of Agriculture, Universitas Pembangunan Nasional "Veteran" Yogyakarta, Jl. SWK, Jl. North Ring Road No. 104, Ngropoh, Condongcatur, Depok District, Sleman Regency, Special Region of Yogyakarta. 

[bookmark: _Toc173657643]Materials and tools
The materials used in this study included basil leaves, breadfruit leaves as a treatment, S. zeamais imago as the test insect, corn seeds, aquades, and soil. The tools used in this study include digital scales, tweezers, blenders, oven, ‘seed moisture tester’, ‘electroconductivitymeter’, becker glass, 450 mL plastic jars, germination tubs, sieves, cameras, label paper, notebooks, and stationery.

[bookmark: _Toc173657644]Experimental Design
[bookmark: _Hlk174871997][bookmark: _Toc158241212][bookmark: _Toc158241607][bookmark: _Toc158359490][bookmark: _Toc158379768][bookmark: _Toc173657646]This study used an experimental method that aimed to determine the effect of the composition of botanical insecticide treatment basil and breadfruit leaf powder to S. zeamais and corn seed quality in storage. The study was conducted using a Complete Randomized Design (CRD) with six treatments. Each treatment was given a dose of basil and breadfruit leaf powder as much as 12 grams. There were six treatments of the composition basil and breadfruit leaf powder namely control; 1:0; 0:1; 1:1; 2:1; and 1:2. Each treatment consisted of four repetitions and each experimental unit consisted of 100 grams of corn seeds and 10 of S. zeamais, resulting in the use of 480 S. zeamais in total. Each treatment included two experimental units: one for observations one month after treatment and the other for observations two months after treatment. This study obtained a total of 48 experimental units. Data analysis was conducted using analysis of variance (ANOVA), followed by the Duncan Multiple Range Test (DMRT) at a 5% significance level and further analyzed with the Orthogonal Contrast test at a 5% significance level.

Research implementation
1. S. zeamais preparations
Insects obtained from corn kernels infested with S. zeamais were sourced from the Yogyakarta Animal and Ornamental Plant Market. The insects obtained were kept in a maintenance plastic jar; then, the imago were taken as many as possible and put in a jar that had been fed corn kernels. After one day, the imago were taken and transferred into another jar pre-fed with corn grain feed. Three days later, the imago were taken again. Each jar was labeled with the nesting date so that one jar contained uniform test insects. Once the eggs hatched, they became larvae and eventually became S. zeamais imago, ready for research treatment. 

1. [bookmark: _Toc156155506][bookmark: _Toc158055825][bookmark: _Toc158241213][bookmark: _Toc158241608][bookmark: _Toc158359491][bookmark: _Toc158379769][bookmark: _Toc173657647]Preparation of botanical pesticide powders
The first step is to wash both types of leaves. Then, sun-dried for 72 hours to reduce moisture content and basil and breadfruit leaves are separated from the leaf bones and then cut into small pieces. The materials were then oven-dried at 60°C for 2 x 24 hours and processed into botanical pesticide powder using a blender and sieve.

1. [bookmark: _Toc158241214][bookmark: _Toc158241609][bookmark: _Toc158359492][bookmark: _Toc158379770][bookmark: _Toc173657648]Corn seed preparation
Corn seeds using Dafina variety hybrida sweet corn obtained from CV Agro Nusantara Prima, Randubelang, Bangunharjo, Sewon, Bantul, Special Region of Yogyakarta. 

1. [bookmark: _Toc156155508][bookmark: _Toc158055827][bookmark: _Toc158241215][bookmark: _Toc158241610][bookmark: _Toc158359493][bookmark: _Toc158379771][bookmark: _Toc173657649]Application of botanical pesticide powder
[bookmark: _Toc158241216][bookmark: _Toc158241611][bookmark: _Toc158359494][bookmark: _Toc158379772][bookmark: _Toc173657650]Prepare the S. zeamais imago from the breed, then put 10 S. zeamais imagos were placed in a jar, which was then sealed and provided with aeration holes. Jars containing botanical pesticides, corn seeds, and S. zeamais imago are kept in a suitable place for two months. Observations are carried out for two months, as well as counting the number of insects that have died for once every two days after application.
[bookmark: _Toc158241217][bookmark: _Toc158241612][bookmark: _Toc158359495][bookmark: _Toc158379773][bookmark: _Toc173657651]
1. Seed quality/germination test
Corn seed germination tests were carried out before observation and 14 days after treatment. By taking as many as 50 seeds, then planting them in the germination bath by immersing them at a depth of ± 1 cm. Seed quality test observations were carried out twice [observation I = 5 x 24 hours and observation II = observation I + (2 x 24 hours)]. Normal sprouts at observation I are discarded. Keep the substrate moist so that it germinates and grows normally.

[bookmark: _Toc173657652]Observation Parameters
1. [bookmark: _Toc156155511][bookmark: _Toc158055831][bookmark: _Toc158241219][bookmark: _Toc158241614][bookmark: _Toc158359497][bookmark: _Toc158379775][bookmark: _Toc173657653]Observation parameters of S. zeamais
1. [bookmark: _Toc173657654]Mortality of S. zeamais (%)
[bookmark: _Toc156155513][bookmark: _Toc158055833][bookmark: _Toc158241221][bookmark: _Toc158241616][bookmark: _Toc158359499][bookmark: _Toc158379777][bookmark: _Toc173657655]The mortality of S. zeamais was observed and counted seven times observations. Observation begins the second day after application until the 14th days with an interval of once every two days. 

1. Number of living imago of S. zeamais 
Observations were conducted by counting the number of S. zeamais imago that appeared at 1 and 2 month after treatment.

1. [bookmark: _Toc156155514][bookmark: _Toc158055834][bookmark: _Toc158241222][bookmark: _Toc158241617][bookmark: _Toc158359500][bookmark: _Toc158379778][bookmark: _Toc173657656]Efficacy (%)
Observations were made 1st  month and 2nd months after application of botanical powder. 

1. [bookmark: _Toc158241223][bookmark: _Toc158241618][bookmark: _Toc158359501][bookmark: _Toc158379779][bookmark: _Toc173657657]Observation parameters of corn seed 
1. [bookmark: _Toc173657658]Germination ability (%)
Germination is measured by counting normal germinated seeds. Germination is obtained by taking as many as 50 seeds per treatment to germinate. Observation of germination is carried out for 7 days. The calculation of germination is carried out before application and 1 and 2 month after treatment. 
    
1. [bookmark: _Toc158241224][bookmark: _Toc158241619][bookmark: _Toc158359502][bookmark: _Toc158379780][bookmark: _Toc173657659]Vigor index
The vigor index is a way to calculate the growing strength of normally germinated seeds. Observation and calculation of vigor index are carried out before application and 1 and 2 month after treatment, from the first day after planting to the germination phase which is the seventh day. 

1. [bookmark: _Toc158241225][bookmark: _Toc158241620][bookmark: _Toc158359503][bookmark: _Toc158379781][bookmark: _Toc173657660]Normal sprout dry weight (g)
The dry weight of normal sprouts is the weight of all normal sprouts whose cotyledons are removed. Observation of dry weight of sprouts is carried out after observation of germination (after storage of 1st month and 2nd months). The dry weight of sprouts is observed at the time when it is seventh day after planting. Before weighing, the seedlings are first dried using an oven at 80°C for 2 x 24 hours. The dry weight of normal sprouts is calculated from the results of the dry weight of the sprouts obtained.

1. [bookmark: _Toc173657661][bookmark: _Toc158379782][bookmark: _Toc158359504][bookmark: _Toc158241621][bookmark: _Toc158241226][bookmark: _Toc158055838][bookmark: _Toc156155518][bookmark: _Hlk155472817]Electrical conductivity (mS)
Electrical conductivity is carried out before application and after application (after storage of 1st month and 2nd months) is calculated by soaking corn seeds in distilled water in a ratio of 1:3 (weights), then stirring and leaving at room temperature for 24 hours. After that, the soaking water is separated from the corn seeds. The soaking water is measured by the value of its electrical conductivity using an ‘electroconductivitymeter’. A high electrical conductivity value of seed soaking water indicates low seed quality because there has been a leak of the seed membrane.

1. [bookmark: _Toc158055839][bookmark: _Toc158241227][bookmark: _Toc158241622][bookmark: _Toc158359505][bookmark: _Toc158379783][bookmark: _Toc173657662]Seed moisture content (%)
The best moisture content of a seed is a constant (unchanged) moisture content as long as the seed is stored. Calculation of seed moisture content using the ‘Seed Moisture Tester’ tool before and after the seeds are stored (after 1st month and 2nd  month of storage). The ‘Seed Moisture Tester’ method is to test the moisture content of seeds by inserting a container containing seeds into the ‘Seed Moisture Tester’ machine and then installing a lever until the seeds are destroyed. Then choose a category according to the measured seed commodity and press the moisture button until the moisture value appears.


RESULT AND DISCUSSION 

The results of variance analysis showed that there was a significant effect of giving composition of basil and breadfruit leaf powder treatment on the mortality of S. zeamais (%), number of living imago of S. zeamais, and efficacy (%).
The average mortality at the 2nd, 4th, 6th, 8th, 10th, 12th, and 14th observation treatments were higher than that of the control (Table 1). In observations from the 2nd to 14th day after application, the treatment combining basil and breadfruit leaf powder in a 1:1 ratio showed the highest average mortality rate of S. zeamais compared to ratios of 1:0, 0:1, 2:1, and 1:2. Moreover, the 1:1 composition exhibited the highest mortality value from the 10th to 14th day after application, surpassing other treatments.
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Table 1. Mortality of S. zeamais (%)
	Composition of Basil and Breadfruit Leaf Powder
	Days after application 

	
	2nd
	4th
	6th
	8th
	  10th
	  12th
	  14th

	1 : 0
	38.13 a
	45.63 a
	53.13 a
	62.50 a
	  73.75 a
	  73.75 a
	  73.75 a

	0 : 1
	36.88 a
	43.75 a
	51.25 a
	60.00 a
	  71.75 a
	  71.75 a
	  71.75 a

	1 : 1
	70.00 b
	82.50 b
	92.50 b
	97.25 b
	100.00 b
	100.00 b
	100.00 b

	2 : 1
	46.25 a
	48.13 a
	58.13 a
	70.63 a
	  85.00 a
	  85.00 a
	  85.00 a

	1 : 2
	37.50 a
	46.25 a
	55.63 a
	65.00 a
	  83.75 a
	  83.75 a
	  83.75 a

	Average treatment
	46.63 x      
	 53.25 x
	62.13 x  
	71.08 x 
	  
  82.75 x
 
	  
  82.75 x
 
	  
  82.75 x
  

	Control 
	  2.50 y 
	  7.50 y  
	  12.50  y
	16.25 y 
	  20.00 y
	  20.00 y
	  20.00 y


[bookmark: _Hlk201837318]Note : The average followed by the same letter in the same column shows no significant difference based on the Duncan Multiple Range Test at the level of 5%. Orthogonal Contrast Test to compare between the control and the mean of the treatment. Data transformed in Arc sin .

The high mortality value of pests obtained from the composition of basil and breadfruit leaf powder is due to the mode of action of botanical pesticides, the mixture of the two types of leaf powder is better than the mixture of other powders so that it provides better results in killing S. zeamais. Retno (2015) stated that different types of compounds in a botanical pesticide can have different effects on inhibition of feeding activities, and toxicity to pests so that S. oryzae L. pests die. In addition, the content of active compounds of essential oil in basil leaves and flavonoid active compounds in breadfruit leaves is high. According to Fadhilah et al. (2023), basil essential oils contain active compounds that repel insects due to their distinct aroma and insecticidal properties, including contact toxicity and antifeedant activities. Breadfruit leaves primarily contain flavonoid compounds, specifically quarcetin and artoindonesianin (Palupi, 2016). These flavonoids inhibit energy production, disrupt respiratory tracts, and induce pest mortality, functioning as stomach poisons by entering the insect's digestive tract (Embrikawentar & Ratnasari, 2019.

Table 2. Number of living S. zeamais imago after treatment
	Composition of Basil and Breadfruit Leaf Powder
	1st month
	2nd months

	1 : 0
	2.00 b
	2.50 a

	0 : 1
	2.25 b
	3.25 a

	1 : 1
	0.00 a
	0.00 a

	2 : 1
	1.50 b
	3.50 a

	1 : 2
	1.75 b
	5.00 a

	Average treatment
	1.50 x
	2.85 x

	Control 
	8.25 y
	15.00 y


Note : The average followed by the same letter in the same column shows no significant difference based on the Duncan Multiple Range Test at the level of 5%. Orthogonal Contrast Test to compare between the control and the mean of the treatment.

The average number of living S. zeamais imago in the 0:1 composition of basil and breadfruit leaf powder treatment was significantly higher compared to the 1:1 treatment (Table 2). However, after two months, non-significant difference was observed in the average number of living S. zeamais imago among treatments. Notably, the 0:1 composition increased the number of living imago, suggesting that breadfruit leaves alone were insufficient to suppress S. zeamais effectively. According to Cloyd (2011), the application of pesticide mixtures is aimed at increasing their effectiveness. The results of the research by Dadang et al. (2011) showed an increase in the effectiveness of botanical pesticide formulas containing a variety of active ingredients. However, each treatment up to 2nd month still increases the number of living imago S. zeamais, because it still able to survive and tolerate the active ingredients of basil leaf essential oil or breadfruit leaf flavonoid compounds. Dadang and Prijono (2008) stated that the metabolic ability of insects affects the sensitivity of insects to bioactive compounds so that they can decompose toxic substances contained in their bodies.
The number of S. zeamais imago increased due to the degradation of active compounds in botanical pesticide powder, specifically basil and breadfruit leaves, during two months of storage. According to Sartika et al. (2019), the reduced content of secondary metabolite compounds in botanical pesticide powder due to the evaporation process affects the increase in the number of imago S. oryzae. According to Khasanah et al. (2015), due to the process of evaporation, oxidation, and resinification, some components contained in essential oils in leaves are reduced when stored. Thus the application of botanical powder against S. zeamais should be done repeatedly.
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Table 3. Efficacy of S. zeamais after treatment (%)
	Composition of Basil and Breadfruit Leaf Powder
	      1st month
	  2nd month

	1 : 0
	      80.29 a
	  82.05 a

	0 : 1
	      73.37 a
	  84.09 a

	1 : 1
	      100.00 b
	100.00 a

	2 : 1
	      79.00 a
	  83.53 a

	1 : 2
	      76.72 a
	  80.36 a

	Average treatment
	      81.88 x
	  86.86 x

	Control
	        0.00 y
	    0.00 y


[bookmark: _Hlk201840335]Note : The average followed by the same letter in the same column shows no significant difference based on the Duncan Multiple Range Test at the level of 5%. Orthogonal Contrast Test to compare between the control and the mean of the treatment. Data transformed in Arc sin 
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The average efficacy of S. zeamais 1st month of composition of basil and breadfruit leaf powder 1:1 were higher than compared to other treatments (Table 3). In the treatment of the composition of basil and breadfruit leaf powder after 2nd month of treatment, there was non-significant difference in the average efficacy of S. zeamais. Efficacy is the level of effectiveness of pesticides used to control pest populations. The efficacy value is said to be high if the pest population after control is lower than the previous pest population (Mayasari, 2016). The results of this study are in line with the highest mortality percentage found in the treatment of basil and breadfruit leaf powder 1:1 which stated the highest number of deaths with the number of living imago after the smallest control. The efficacy value of a pesticide indicates its effectiveness against the target organism. According to Isnaini (2015), a pesticide is said to be effective if it has an efficacy of more than 50%. This means that if the efficacy value is above 50%, it indicates the effectiveness of the insecticide material, on the other hand, if the efficacy value is below 50%, the insecticide ingredient is less effective.
The percentage of germination ability before treatment has an average  87.7% (Table 4). In the treatment of the composition of basil and breadfruit leaf powder 1st and 2nd month of treatment, there was non-significant difference in the average percentage of germination ability. This is due to the internal factors of the seed. Elfiani and Jakoni (2015) stated that the low viability quality of corn seeds is likely due to several factors, including the age of the seeds so that the seeds have been stored for a long time and in conditions that are not conducive to the seeds so that this allows the percentage of dead seeds and abnormal seeds to be quite high. Another factor, by looking at the high percentage of fresh seeds that do not grow, indicates the possibility that the seeds are experiencing a dormant period because the percentage of dead and abnormal seeds is quite high. In addition, during the germination process of corn seeds, there is a lack of sunlight. Seeds that germinate in a poorly lit place can result in etiolation, which is the occurrence of abnormal hypocotyl or epicot elongation (pale and weak) (Junaidi & Fandi, 2021). An increase in water content can also reduce germination ability due to decreased seed vigor. Rajagukguk et al. (2022) stated that high moisture content decreases the viability and vigor of corn seeds during storage, which can lead to increased enzymatic reactions that spur the overhaul of macro compounds, especially carbohydrates.


[bookmark: _Hlk173773314]Table 4. Germination ability before and after treatment (%) 
	Composition of Basil and Breadfruit Leaf Powder
	Before treatment
	1st month 
	2nd month

	1 : 0
	88
	88 a
	87 a

	0 : 1
	87
	87 a
	87 a

	1 : 1
	90.5
	88 a
	88 a

	2 : 1
	86
	85 a
	83 a

	1 : 2
	87
	85 a
	83 a

	Average treatment
	87.7
	86 x
	85 x

	Control
	90
	88 x
	88 x


[bookmark: _Hlk201840608]Note : The average followed by the same letter in the same column shows no significant difference based on the Duncan Multiple Range Test at the level of 5%. Orthogonal Contrast Test to compare between the control and the mean of the treatment. Data transformed in Arc sin 


The vigor index before treatment has an average 4.91. The composition of basil and breadfruit leaf powder treatment after 1st and 2nd month, there was non-significant difference in the average vigor index (Table 5). The vigor index parameter shows that the value of the vigor index after 1st month of treatment has decreased. This corresponds to the electrical conductivity parameters of table 7. This happens because the seeds undergo deterioration which results in a decrease in seed quality. Jasmi (2017) stated that one of the factors that affect the rate of seed deterioration during storage is humidity and storage time. In addition, seed deterioration can be caused by cell membrane leakage and cause a decrease in vigor. According to Lewu (2022), the more electrolytes the seeds release into the soaking water, the higher the conductivity measurement value will be. 


Table 5. Vigor index before and after treatment
	Composition of Basil and Breadfruit Leaf Powder
	Before treatment
	1st month
	            2nd month

	1 : 0
	4.77
	4.70 a
	            4.60 ab

	0 : 1
	5.14
	4.60 a
	            4.50 ab

	1 : 1
	4.84
	4.80 a
	            4.70 b

	2 : 1
	4.95
	4.30 a
	            4.28 ab

	1 : 2
	4.85
	4.24 a
	            4.10 a

	Average treatment
	4.91
	4.52 x
	            4.44 x

	Control 
	4.74
	4.67 x
	            4.65 x


[bookmark: _Hlk201840901]Note : The average followed by the same letter in the same column shows no significant difference based on the Duncan Multiple Range Test at the level of 5%. Orthogonal Contrast Test to compare between the control and the mean of the treatment.
. 
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High conductivity values indicate a low indication of seed vigor. Prayitno et al. (2017) in seeds that have high electrolyte leakage (high conductivity) the seeds have low vigor, while seeds that have low seed leakage have high vigor values. Seeds with high vigor will grow faster compared to low vigor (Rori et al., 2018). The vigor index can monitor the actual membrane condition, low germination indicates the occurrence of membrane damage in seeds that have passed the shelf life (Febriani & Eni, 2015).
The average dry weight of normal sprouts 1st month and 2nd month of treatment has non-significant difference (Table 6). The difference in dry weight of normal sprouts from the ripe seed stage is thought to be caused by differences in leaf size and the number of germinated roots. The amount of organic and inorganic compounds absorbed by the roots of the plant affects its dry weight.  Rulvi et al. (2017) explained that nutrients absorbed by plant roots, both used in the synthesis of organic compounds and fixed in ionic form contribute to the dry weight of plants. Based on the size of the plant's seed and germination ability, the dry weight of a sprout is related to the amount of nutrients it absorbs. Juhanda et al. (2013) also stated that a good metabolic process will produce good germination. The germination rate of seeds can be increased by measuring the dry weight of normal germination. According to Noflindawati (2014), the dry weight of normal sprouts describes the amount of food reserves available in the appropriate environment so that the seeds are able to grow and develop properly.
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	[bookmark: _Hlk174876985]Composition of Basil and Breadfruit Leaf Powder
	1st month
	2nd month

	1 : 0
	1.65 a
	1.50 a

	0 : 1
	1.74 a
	1.47 a

	1 : 1
	1.80 a
	1.46 a

	2 : 1
	1.36 a
	1.32 a

	1 : 2
	1.46 a
	1.43 a

	Average treatment
	1.60 x
	1.44 x

	Control
	1.73 x
	1.61 x


Table 6. Normal sprout dry weight after treatment (g)
Note : The average followed by the same letter in the same column shows no significant difference based on the Duncan Multiple Range Test at the level of 5%. Orthogonal Contrast Test to compare between the control and the mean of the treatment.


The electrical conductivity of seeds before values indicate a low indication of seed vigor. Seeds with low vigor show a high level of membrane damage. Seeds with damaged cell membranes release dissolved ions into the water medium in which the seeds are soaked (Fatonah & Nalwida, 2017).
The percentage of moisture content before treatment has an average 10.74%. In the treatment of the composition of basil and breadfruit leaf powder 1st month and 2nd month of treatment, there was nonsignificant difference in the average percentage of moisture content (Table 8). The percentage of moisture content 1st month and 2nd month of storage increased compared to the moisture content of the seeds before storage. This is because the respiration metabolism of seeds increases and the activity of S. zeamais pests which also respirate constantly causes the conditions in the plastic jar containers to become moist. Sitanggang et al. (2020) stated that each hole is placed with one egg, then the hole is covered with flour from the remains of the hole treatment has an average 0.427 mS. The composition of basil and breadfruit leaf powder treatment after 1st month and 2nd month, there is non-significant difference in the average electrical conductivity (Table 7). The electrical conductivity parameters 1st month and 2nd  months of treatment and storage show that have high electrical conductivity values. This is caused by a large amount of leakage caused by the release of solute substances in the seeds. Lewu (2022) electrical conductivity is a physical testing of seeds that reflects the level of cell membrane leakage. The more electrolytes that the seeds release into the soaking water, the higher the conductivity measurement value will be. High conductivity glued with gelatin substance secreted by the female imago. This excretion fluid also causes the environment to become more humid, as a result of which the moisture content of the seeds increases. In addition, the temperature and humidity of the storage chamber affect the moisture content of the seeds. Increased temperature and humidity increase the moisture content of the seeds during storage (Kauth & Biber, 2014).
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Table 7. Electrical conductivity before and after treatment (mS)
	Composition of Basil and Breadfruit Leaf Powder
	Before treatment
	1st month 
	             2nd month

	1 : 0
	0.436
	0.446 a
	             0.451 a

	0 : 1
	0.432
	0.443 a
	             0.468 a

	1 : 1
	0.435
	0.445 a
	             0.452 a

	2 : 1
	0.408
	0.417 a
	             0.421 a

	1 : 2
	0.428
	0.433 a
	             0.447 a

	Average treatment
	0.427
	0.437 x
	             0.448 x

	Control
	0.438
	0.448 x
	             0.471 x


[bookmark: _Hlk201841441]Note : The average followed by the same letter in the same column shows no significant difference based on the Duncan Multiple Range Test at the level of 5%. Orthogonal Contrast Test to compare between the control and the mean of the treatment.


High moisture content in the seeds can lead to seed deterioration. The moisture content of seeds during storage is greatly influenced by the conditions inside the storage room. Seeds are hygroscopic so the water content in the seeds is always balanced with the relative humidity around them. If the moisture content of the seeds drops below the relative moisture balance level, there is absorption of water vapor from the air of the seed storage room into the seeds and vice versa (Ramdhaniati et al., 2017)

Table 8. Seed moisture content before and after treatment (%)
	Composition of Basil and Breadfruit Leaf Powder
	
 Before treatment
	
 1st month 
	
             2nd month

	1 : 0
	10.70
	 14.70 a
	             14.75 a

	0 : 1
	10.80
	 14.50 a
	             14.70 a

	1 : 1
	10.80
	 14.45 a
	             14.63 a

	2 : 1
	10.70
	 14.53 a
	             14.78 a

	1 : 2
	10.70
	 14.48 a
	             14.83 a

	Average treatment
	10.74
	 14.53 x
	             14.74 x

	Control
	10.80
	 14.65 x
	             14.88 x


Note : The average followed by the same letter in the same column shows no significant difference based on the Duncan Multiple Range Test at the level of 5%. Orthogonal Contrast Test to compare between the control and the mean of the treatment. Data transformed in Arc sin 


CONCLUSION 

Based on the results of the study, the composition of basil and breadfruit leaf powder significantly to suppress Sitophilus zeamais and maintain the quality of corn seeds in storage affect mortality of S. zeamais, number of living imago of S. zeamais, and efficacy. The most effective composition of leaf powder in suppressing S. zeamais are the composition of basil and breadfruit leaf powder 1:1 which is able to increase the mortality of S. zeamais pests by up to 100% after application. Basil and breadfruit leaf powder treatment had a significant effect on mortality and efficacy compared to control treatment.
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