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ABSTRACT

The area of ​​agricultural land in Indonesia is dominated by rainfed rice fields whose limiting factors are limited water, low land productivity, and low levels of technology adoption. This research was carried out from April 2019 to August 2019. On rainfed land in Karawana Village, Dolo District, Sigi Regency, Central Sulawesi. The technology used is shallow good irrigation pumping. This study aims to develop maize cultivation to increase the production and productivity of strategic commodities with shallow good pumping technology. The results showed that: (a) One technology package through the development of a shallow well irrigation system with pumping which refers to the availability of water and plant needs optimally by using water gun technology. (b) The establishment of an innovative design for rainfed dry land food crops with the production component of tile products with 9.4 tons Lamuru, 6.8 tons/ha, Sukmaraga 6.2 tons/ha, 5.0 tons without weights /ha, R/C: Ratio: 2.16
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INTRODUCTION

The area of ​​agricultural land in Indonesia is more than 80% dominated by dry land with various limiting factors, such as limited water, low land productivity, low technology adoption, and low infrastructure resulting in a variety of crops planted by farmers (Guritno, 2011). The area of ​​Central Sulawesi's rainfed and paddy fields is 168,250 ha. The potential area of ​​Central Sulawesi's rainfed dry land is around 12,630 ha and can only be planted with rice once or 7.51% of the land area.
Dry land is one of the natural resources that can be used for agriculture with limited water use and usually depends on rainwater (Rukmana, 2001). The potential of Central Sulawesi's dry land area of ​​around 12,630 ha can only be planted with rice once. Apart from rice, corn and peanut commodities are also of concern to the regional government of Central Sulawesi Province and have the potential to support increasing national food self-sufficiency targets, considering that this dry land is still very large and its productivity is still low with a planting index (IP) of still 100. Management of agricultural land, especially agricultural land Dry land requires professional handling and must follow environmental rules because the management of dry land agro-ecosystems is seen as a large part of the management of natural resource ecosystems by farming communities who live in their areas.

Haryono (2013) suggests that in the future the achievement of self-sufficiency in food must optimize sub-optimal lands including dry land such as rainfed land through intensification, increasing the cropping index, and applying superior and specific technological innovations. Various kinds of technologies commonly applied to dry land management such as improvement Cultivation techniques include the use of superior varieties, variety rotation, integrated crop management, and cropping patterns that are by agro-climate patterns which are fundamental factors in achieving optimal productivity in rainfed farming. Sidqi et al, (2010) concluded that to optimize rainfed dry land, it is necessary to improve water management and plant selection. The results of the study by Sirappa and Wahid, (2013), concluded that the introduction of varieties and the application of rainfed dry land farming innovations can increase land production and productivity. Besides that, solving problems can be done by making efforts to increase socio-economic capabilities through institutional groups, local wisdom, environmental and cultural sustainability, and community empowerment (Hendrayana S et al., 2018).
Dryland such as rainfed is a land resource whose water sources rely on rainfall so water is a determining factor for the success of farming on dry land. Uncertainty in the distribution of water and rainfall intensity needs to be anticipated and utilized through improved cultivation and garden patterns and is expected to increase production. and productivity of rainfed land. Improvement of cultivation techniques which include: fertilization, use of superior varieties and integrated pest control, variety rotation, and integrated crop management (Pirganti and Makarim, 2006; Pirganti and Pane, 2005; Prihasto et al, 1997)

This research aims to develop maize cultivation to increase the production and productivity of strategic commodities with shallow good pumping technology and improve the performance of farmer groups and assemblies of rainfed dry matter technology in Central Sulawesi. In order to strengthen intensification and extension towards food self-sufficiency. Development of intensification in this case of food crops. Palawija is generally cultivated in the form of crop rotation in rain-fed land so that the expansion of maize crop intensity can increase farmers' income. Constraints that will be encountered in the field such as rice and pulses are agricultural commodities that are very vulnerable to climate change. For land use improvement directed at developing sub-optimal lands such as rain-fed land. Constraints in the management of rain-fed land are the frequent shortage of water during planting and relatively low soil fertility. For this reason, it is necessary to manage both the irrigation system and the introduction of new superior varieties accompanied by improvements in pumping shallow wells referring to agro-ecosystem conditions and optimizing water sources.

The existence of dry land in Indonesia is estimated to be around 51.4 million ha of agricultural land area, both dry land, characterized by limited water and reduced land productivity, high variations in soil fertility, and other social aspects of the farming community. (Satari, 1977) Based on the Atlas of Indonesian Agricultural Spatial Planning 1: 1,000,000 (Center for Agro-climatic Soil Research) Indonesia has a land area of ​​around 188.20 million ha, consisting of 148 million dry lands (78%) and 40.20 million ha of wetlands (22%). Not all dry land is suitable for agricultural cultivation due to the many other limiting factors, so out of 148 million ha only 76.22 million ha (52%), most of it is in the lowlands (70.71 million ha or 93%) while the rest is in the highlands. however, land suitable for food crops is only around 2.07 million ha.

Constraints of limited water on dry land, farming cannot be carried out throughout the year, of course, it has an impact on the cropping index. Rainfall distribution is a factor in determining cropping patterns. need to be assisted with pumping so that the planting pattern that has been designed does not lack water which causes crop failure. In areas in western Indonesia, such as Sumatra, Kalimantan, and Central Indonesia, such as Sulawesi, rainfall exceeds 2,000 mm/year so the Cultivation Index can be increased to IP 200 – 250. Amien et al. (2001) in A. Abdurachman et al, (2008)
Meanwhile, Abdurahman et al (2008) stated dry land is an agro-ecosystem that has great potential for agricultural farming, both food crops and horticulture (vegetables and fruits) as well as annual crops and animal husbandry. (Prihasto et al, 1997; Suriadiakarta et al, 2010; Wahid and Sirappa 2013). Various research results show that in dry land, especially rainfed rice fields, improved cultivation techniques can increase production by 11.9% and income by 21.20% compared to the farmers' method. Widyantoro and Toha, (2010).

The same results have also been reported reporting that technology with improved cropping systems of cropping patterns on rainfed dry land can increase income significantly, namely, previously the farmer's pattern was Rp.1,608,600, - to Rp.3,416,750, - the introduction pattern, so that it can provide opportunities to increase production, productivity and income of rainfed lowland farming by improving cultivation systems, rotation of varieties and cropping patterns. (Syamsul, et al, 2003). Likewise the results of the 2018 Central Sulawesi AIAT study in Tonusu Village, Kec. Pamona Puselemba, Kab. Poso 2018 with Farming Analysis IP 100 to IP 200 rice (per hectare scale) In MT 2018 using introduced technology assemblies can provide a profit of IDR 15,130,000 with a B/C ratio of 3.01 to farmers (IP 200). The value of farming on the farmer pattern (IP 100) provides a profit of IDR 10,170,000 with a B/C ratio of 1.77. Introduction of superior varieties of Inpari 30 rice plants to be planted in rainfed rice fields which can produce high yields and increase farmer income. (Abdi N, 2018). The results of the study by Sirappa and Wahid (2013) suggest that the introduction of varieties and the application of rainfed dry land farming innovations can increase land production and productivity. With variations in planting time or variations in the types of plants that are cultivated to increase farmers' income based on setting water requirements in plantations (Sudarto, 2012)

METHODOLOGY

This research was carried out from April 2019 to August 2019. on rain-fed land in Karawana Village, Dolo District, Sigi Regency, Central Sulawesi. By identifying and characterizing the study area. PTT Before planting, the soil is perfectly processed + 1 ha. The amount of fertilizer used is based on the results of soil tests or PUTK. Plant maintenance includes controlling weeds as well as pests and diseases according to planting conditions in the field. Perfect soil processing, fertilization based on soil tests and superior quality Lamuru variety corn seeds and Sukmaraga and the use of agricultural tools and machinery, biological fertilizers, and integrated pest and disease management (IPM).

The components of observation in this activity are as follows: plant growth includes: vegetative components (plant height, number of leaves, harvest diameter, cob length, cob diameter, 100-grain weight, and yield productivity per plot converted to tonnes/ha and labor outlay, OPT control during the research and data analysis was carried out based on the data obtained which consisted of: Secondary data was carried out by means of tabulation or descriptive, plant growth data and yields while the feasibility of farming with an income analysis approach with R/C ratio:

                     Total income

R/C ratio = -------------------

                     Total cost

If the R/C ratio is> 2, then farming is feasible. To see the feasibility of farming when there is a change in intake (input) and output (output), a sensitivity analysis is carried out to changes in these prices.
RESULTS AND DISCUSSION

Table 2 shows that the average plant height is 172.7 - 237.39 cm, the number of average leaves is 12.00 - 12.10 and the stem diameter is 20.11 - 23.40 mm. The differences above indicate that each variety shows its physical appearance and specific characteristics. different superior maize varieties based on the suitability of the descriptions of these superior maize varieties. The appearance of height of the Lamuru plant is 237.39 cm higher based on the description of the range of 160 – 210 cm. This is possible because of differences in plant adaptation, as well as Sukmaraga 172.70 lower than the description of 180-220 cm.

Table 1. Description of Corn Cultivation Technology Improvement Assemblies Shallow Well Irrigation Karawana Village, Kec.Dolo, Kab. The year 2019 Sigi

	Component

Technology
	Types of Corn Varieties

	
	Lamuru
	Sukmaraga

	-Land processing

- Number of seeds

- How to plant

- Plant spacing

- Urea

- Z.A

- SP 36

- NPK (15-15-15)

- Weeding

- Pest & Disease Management

-Harvest
	OTS

25 kg/ha

-

70 x 20 cm

 270 kg/ha

-

-

233  kg/ha

2 times (4 MST)

Preventive, Chemical Insecticide

Manuals
	OTS

25 kg/ha

-

70 x 20 cm

 270 kg/ha

-

-

233  kg/ha

2 times (4 MST)

Preventive, Chemical Insecticide

Manuals


Table 2. Average Plant Height, Number of Leaves, Stem Diameter  Karawana Village, Kecamatan, Dolo Kab. Sigi 2019.
	Varieties
	Plant height  (cm)
	Number of Leaves (leaf)
	Stem Diameter (mm)

	Lamuru
	237,39
	12,00
	20.11

	Sukmaraga
	172,70
	12,10
	23,40


Source: Processed primary data, 2019

Table 3. Average Number of Rows, Cob Length, Cob Diameter Karawana Village,  Dolo District, Sigi Regency 2019.
	Varieties
	Number of Rows

(Line)
	Cob Length

(cm)
	Cob Diameter

(cm)

	Lamuru
	14
	18,50
	4,30

	Sukmaraga
	12
	18,90
	4,40


Source: Processed primary data, 2019.
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Table 4. The yield of Tiles, Klobot, Without Klobot, Weight of 1000 Seeds  Karawana Village, Dolo District, Sigi Regency 2019.                
	Varieties
	With clobot

(t/ha)
	No Clobots

(t/ha)
	Weight 1000 Seeds

(grams)

	Lamuru
	9,40
	6,80
	359,30

	Sukmaraga
	6,20
	5,00 
	243,10


Source: Processed primary data, 2019.
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Table 3. The appearance of the average number of rows 12-14, cob length 18.50 - 18.90 cm, and cob diameter 4.30 - 4.40 cm. Differences in production components greatly affect crop production, the results of the description of the corn plant range in the number of cob rows, both Lamuru and Sukmaraga, are still in the perfect category, namely the range of 12-16 cob rows.
Table 4. Shows the production components of tile products with 9.40 tons of Lamuru husks, 6.80 tons/ha without husks 1000 seeds 359.30 grams, Sukmaraga 243.10 grams. The three production components of the Karawana harvest are included in the category perfect based on the description of superior corn varieties of agricultural R & D products produced by the national Balit Sereal Maros. (Putra Wiryawan et al., 1970) Effectiveness of irrigation management with pump wells in Negara District. has a significant effect on the effectiveness of irrigation management with pumping wells on productivity in Negara District, Jembrana Regency. Farmers planning to use groundwater irrigation networks with a system of providing water on a rotational basis to crops on land can certainly get the results expected by farmers (Zulkarnaen et al., 2017). Under the same conditions, Sumbawa Regency, agricultural irrigation networks and regional drinking water companies, but has the advantage of the availability of groundwater sources with well depths ranging from 3 m to 9 m. It can be utilized for agricultural business (Hidayat & Anggara, 2021) Farmers who use artesian well pump irrigation water can benefit from their farming business on food crop and horticultural commodities (Utama et al, 2018).
Table 5 shows that the design of agricultural innovations for food crops (dry rainfed land) was formed by showing the results of the production components for tiles with Lamuru husks of 9.40 tons, without husks of 6.80 tons/ha Sukmaraga with husks of 6.20 tons/ha, without clobot 5.00 tons/ha, With R/C: ratio: 2.16, in line with (Utama et al., 2018) saying that the use of groundwater sources can increase the income of food crop and horticulture farmers. Likewise, the experience of farmers in developing technological innovations to manage dry and rocky dry climates in several districts in NTT and NTB, including the provision of water resources (ditch ditches, ponds, mini multiple storage tanks, shallow wells), the introduction of new superior varieties and the cultivation of food crops. increase cropping index and crop productivity. Technological innovations that farmers need are easy to implement, low cost, and labor efficient to encourage the continuation of this technology (Mulyani & Suwanda, 2020).

Table. 5 Feasibility of Existing Corn Farming in Sigi Regency.
	NO
	Description (Lamuru)
	Total

	A
	· Fixed cost
	 

	
	· Land lease
	2.500.000

	B
	· Variable Cost
	

	1
	· Saprodi
	

	
	· Corn Seeds
	1.275.000

	
	· Urea
	420.000

	
	· Phonska
	400.000

	
	· Herbicide
	650.000

	
	· Insecticide & fungicide
	630.000

	2
	· Labor
	

	
	· Soil processing
	1.500.000

	
	· Planting
	640.000

	
	· Weed control
	320.000

	
	· Pest & disease control
	320.000

	
	· Harvest
	600.000

	
	· Appearance
	320.000

	
	· Drying
	240.000

	C
	· Total cost
	9.815.000

	D
	· Production
	4.000

	
	· Price
	4.200

	E
	· Reception
	16.800.000

	F
	· Profit
	6.985.000

	G
	· R/C : Ratio
	1,71

	NO
	Description (Sukmaraga)
	Amount

	A
	Fixed cost
	

	 
	Land lease
	                  2.500.000 

	B
	Biaya Variabel
	 

	1
	Saprodi
	 

	 
	Corn Seeds
	                      200.000 

	 
	Urea
	                  1.200.000 

	 
	Phonska
	                  2.000.000 

	 
	SP-36
	                      175.000 

	 
	Herbicide 
	                      676.000 

	2
	Insecticide & fungicide
	                  1.610.000 

	 
	Labor
	 

	 
	Soil processing
	                  1.500.000 

	 
	Planting
	                      640.000 

	 
	Weed control
	                      480.000 

	 
	Pest & disease control
	                      760.000 

	 
	Harvest
	                      800.000 

	 
	Appearance
	                      400.000 

	C
	Drying
	                      240.000 

	D
	Total cost
	                13.181.000 

	 
	Production
	                          6,8 ton

	E
	Price
	                          4.200 

	F
	Reception
	                28.560.000 

	G
	Profit
	                15.379.000 

	
	R/C :Rasio
	                             2,16


Irrigation systems or irrigation systems that are not optimal in several areas in the Aceh Besar region, most of which are agricultural areas, can be optimized by utilizing pumping (Zulfadli & Mulkan, 2019). By knowing the technical use of groundwater resources for irrigation using pump wells, and analyzing the ability of wells to meet irrigation water needs for crop needs so that farming activities run well (Hendrayana S et al., 2018)
CONCLUSION

A suitable technology package through the development of a shallow well irrigation system with pumping which refers to water availability and optimal plant needs by using water gun technology. 2). Design of agricultural innovations for food crops (rainfed dry land) by showing the results of the production components of tiles with 9.40 tons of Lamuru husks, 6.80 tons/ha without husks Sukmaraga with 6.20 tons/ha of husks, without 5 husks, 00 tons/ha, With R/C: ratio: 2.1
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