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 

Abstract: Corn is one of the economic support  from the 

agricultural sector which has recently shown a positive impact 

with increasing production from year to year, it  has increased to 

12.49% per year and is predicted to increase. Increasing corn 

production has had a very positive impact on economy, reduced 

imports and increased exports greatly helped Indonesia in 

improving the economy. Therefore the government strongly 

supports corn farming in Indonesia so that the government and 

farmers are aggressively looking for superior seeds for planting, 

with a faster harvest period and resistance to pests, a decision 

support system is made to select superior corn varieties with 

AHP method (analytical hierarchy process). In order to 

facilitate farmers in selecting superior and profitable types of 

corn. With this decision support system, it is expected that it can 

help in selecting the right and accurate corn varieties according 

to the farmer expectation. 

 

Keywords : DSS, AHP, Hybrid Corn.  

I. INTRODUCTION 

1.1 Background  

Indonesia is a country located on the equator, it causes 

Indonesia having  very fertile soil  and easy to grow various 

types of plants such as crops, vegetables, fruits, medicines 

and even spices that flourish in Indonesia, it  is what makes 

Indonesia is rich in natural resources. A plant that  grows 

easily  in Indonesia is corn, corn is the second staple food 

after rice, besides that, corn can be processed into various 

types of processed food such as flour, sugar, cooking oil, 

ethanol, even animal feed and industrial raw materials, Corn 

production in Indonesia is increasing from year to year 

according to the Directorate General of  Crops (DG TP) 

Ministry of Agriculture, corn production in the last 5 years 

has increased by an average of 12.49% per year . this is very 
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good because it will raise the economy of Indonesia. 

Decision Support Systems (DSS) is a system built to solve 

various managerial problem  designed to develop the 

effectiveness and productivity of managers to solve problems 

with the help of computer technology [1][2]. Corn is an 

important commodity after rice. The need of  corn continues 

to increase every year. To meet these needs, it is necessary to 

increase production and productivity, one of which is 

through the use of superior hybrid varieties . 

 

Generally the research is conducted to solve a problem in 

life [3]. In this study  it was conducted to increase domestic 

corn production in order to be able to meet domestic needs 

and improve the economy [4]. A study was conducted on 

hybrid corn varieties which had the highest corn production 

compared to the corn species. others. This study utilized  a 

decision support system to help selection of  superior hybrid 

corn varieties to be more effective and efficient, and using 

the AHP method (analytical hierarchy process). 

This research was conducted because corn is one of the 

commodities that the government pays attention  and lately it 

has shown a positive signal by increasing production from 

year to year, but the difficulty  and the lack of knowledge in 

selecting seeds cause many farmers to worry about 

unsatisfactory yields and tend to not be on target while the 

need for corn is increasing in line with population growth in 

Indonesia 

This research aimed to help farmers in selecting  superior 

hybrid corn varieties to increase corn production and reduce 

the risk of large losses because of  crop failure. 

 

1.2  Problem Formulation 

 Based on the background above, it can be formulated that 

how to select hybrid corn variety by using decision support 

system and AHP method ?  

 

1.3 Research Objective and Benefit 

The purpose of this research was  to result a decision 

support system for selecting hybrid corn varieties, so that this 

system can be beneficial for corn farmers and is expected to 

be a reference and comparison material for future 

researchers. 
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II.  THEORETICAL BASE 

2.1 Decision Support System  

 

 Decision support system is a process of selecting  actions 

between various alternatives to achieve goals [5]. One of the 

most important components in the decision-making process 

is the activity of collecting information on problems needed 

for decisions to resolve them [6]. Decision making can be 

individuals or groups, both for their own interests and group 

interests [7]. The quality of the decision resulted will be far if 

using a computer-based system by utilizing data and models 

to solve problems to be processed [8] 

 

2.2  Hybrid Corn Variety  

 Hybrid varietiy is  the first generation of crosses between 

two or more populations that have the  superiority  of their 

respective characteristics to get a better combination than the 

previous generation. Hybrid varietu  yield  is higher  than 

composite varieties because hybrid varieties combine the 

dominant genes of desired character from their constituent 

individuals. Hybrid varieties provide higher benefits when 

planted on high productivity land. 

The productivity of superior varieties of corn is determined 

by genetic and environmental factors. Hybrid variety is  

carefully produced varieties in a controlled environment. 

There are several types of varieties, namely: 

1. Single cross, this is the result of a cross between two pure 

strains that are not related to each other. 

2.  Three-lane cross, that is the result of a cross between a 

single cross with one pure line. 

3. Double cross involves four pure strain that are is not 

related to each other. 

4. Shoot cross , i.e. crossing through pollinating a pure strain  

with a population that results  pollen that is genetically 

mixed 

 

2.3 Analytical Hierarchy Process (AHP).  

AHP is an analysis used in decision making with a system 

approach, where decision makers try to understand a 

system's conditions and help make predictions in making 

decisions 

 

2.3.1 Stage of AHP Method  

FromT AnalyticalT HierarchyT ProcessT methodT 

thereT areT someT stagesT asT followT :T  

1. T DefineT theT problemT andT determineT theT 

expectedT solution. 

InT thisT stageT theT authorT triesT toT determineT theT 

problemT thatT theT writerT willT solveT clearly,T inT 

detailT andT easilyT understoodT [9].T FromT theT 

problemsT thatT existT theT authorT triesT toT determineT 

theT solutionT thatT mightT beT suitableT forT theT 

problemT [10].T SolutionsT forT problemsT mayT amountT 

toT moreT thanT one.T TheT solutionT willT beT furtherT 

developedT byT theT authorT inT theT nextT stageT [11]. 

2.T CreateT aT hierarchicalT structureT thatT startsT withT 

theT mainT goal. 

AfterT arrangingT theT mainT goalT asT theT topT level,T 

aT hierarchyT levelT willT beT arrangedT belowT theT 

criteriaT thatT areT suitableT toT considerT orT assessT 

theT alternativesT thatT theT authorT givesT andT 

determineT theT alternativeT [12].T EachT criterionT hasT 

aT differentT intensity.T TheT hierarchyT isT continuedT 

withT subcriterionT (ifT possible)T [13].T  

3T .T CreateT aT pairedT comparisonT matrixT thatT 

describesT theT relativeT contributionT orT influenceT ofT 

eachT elementT toT theT goalT orT criteriaT thatT areT 

aboveT itT [14].T TheT matrixT usedT isT simple,T hasT 

aT strongT positionT forT aT frameworkT ofT 

consistency,T obtainsT otherT informationT thatT mayT 

beT neededT withT allT possibleT comparisonsT andT isT 

ableT toT analyzeT theT sensitivityT ofT overallT priorityT 

forT changingT considerationsT [15].T TheT approachT 

toT theT matrixT reflectsT theT dualT aspectsT ofT 

priorities,T whichT areT dominatingT andT dominatedT 

[16].T ComparisonT isT basedT onT judgmentT fromT 

decisionT makersT byT assessingT theT importanceT ofT 

anT elementT comparedT toT otherT elements.T ToT startT 

theT pairwiseT comparisonT process,T aT criterionT fromT 

theT topT levelT ofT theT hierarchyT isT selected,T forT 

exampleT KT andT thenT fromT theT levelT belowT theT 

elementsT toT beT comparedT areT takenT forT exampleT 

E1,T E2,T E3,T E4,T E5.T  

 

4.T DefineT pairwiseT comparisonT soT thatT theT totalT 

numberT ofT judgmentsT isT nT xT [(n-1)T /T 2],T withT 

nT beingT theT numberT ofT elementsT compared.T TheT 

resultsT ofT theT comparisonT ofT eachT elementT willT 

beT aT numberT fromT 1T toT 9T whichT showsT aT 

comparisonT ofT theT importanceT ofT anT element.T IfT 

anT elementT inT theT matrixT isT comparedT toT itself,T 

theT resultsT ofT theT comparisonT areT givenT aT valueT 

ofT 1.T ScaleT 9T hasT provenT toT beT acceptableT andT 

canT distinguishT intensityT betweenT elements.T TheT 

resultsT ofT theT comparisonT areT filledT inT cellsT thatT 

correspondT toT theT elementsT compared.T TheT scaleT 

ofT comparativeT pairingsT andT theirT meaningsT 

introducedT byT SaatyT canT beT seenT below. 

IntensityT ofT interesrT :T  

a.T 1T meansT bothT elementsT areT important.T TwoT 

elementsT haveT sameT influence 

b.T 3T meansT oneT elementT isT moreT importantT thanT 

otherT elements.T ExperienceT andT assesmentT supportT 

oneT elementT thanT others.T  

c.T 5T meansT oneT elementT isT moreT importantT thanT 

otherT elements.T ExperienceT andT assesmentT isT veryT 

strongT supportingT anT elementT thanT others.T  

d.T 7T meansT oneT elementT isT abosulutelyT moreT 

importantT thanT otherT elements.T OneT elementT isT 

veryT strongT toT beT supportedT andT dominantT seenT 

inT practice.T  

e.T 9T meansT oneT elementT isT absoultelyT importantT 

thanT otherT elements.T TheT supportingT evidenceT ofT 

oneT elementT toT otherT elementsT hasT hightT 

affirmationT levelT andT otherT elementsT hasT oneT 

absoulteT elementT thanT others.T TheT evidenceT thatT 

supportsT oneT elementT andT otherT elementsT hasT 

highestT affirmationT levelT thatT strenghten.T  

 

f.T 2,4,6,8T meansT valuesT 

betweenT twoT valuesT ofT 

contiguousT considerations,T 
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ThisT valueT isT givenT ifT thereT areT twoT 

compromisesT betweenT 2T choicesT ReverseT =T IfT iT 

activityT getT oneT numberT comparedT toT jT activityT ,T 

thenT jT hasT theT oppositeT valueT comparedT toT i.T  

 

2. CalculateT eigenT valueT andT testT itsT consistency 

3. CalculateT stepT 3,4,T andT 5T forT allT hierarchyT 

level.T  

4.T CalculateT eigenT vectorT ofT eachT pairedT 

comparisonT matrixT whichT isT theT weightT ofT eachT 

elementT forT prioritizingT elementsT atT theT lowestT 

hierarchyT levelT untilT itT reachesT theT goal.T 

CalculationsT areT doneT byT summingT theT valuesT ofT 

eachT columnT ofT theT matrix,T dividingT eachT valueT 

fromT theT columnT byT theT correspondingT columnT 

toT obtainT theT normalizationT ofT theT matrix,T andT 

addingT theT valuesT ofT eachT rowT andT dividingT itT 

byT theT numberT ofT elementsT toT getT theT average. 

4.T CheckT theT consistencyT ofT theT hierarchyT [17].T 

ThatT isT measuredT inT AnalyticalT HierarchyT ProcessT 

isT theT consistencyT ratioT byT lookingT atT theT 

consistencyT indexT [18].T TheT expectedT consistencyT 

isT nearT perfectT soT asT toT produceT aT decisionT thatT 

isT almostT validT [19].T AlthoughT itT isT difficultT toT 

achieveT perfect,T theT consistencyT ratioT isT expectedT 

toT beT lessT thanT orT equalT toT 10%. 

 

 The formula to determine consistency ratio (CR) 

Consistency index from n ordo matrix can be obtained from 

formula :  

 

 
where  :  

CI = Consistency Index  

λ maximum  =  the greates eigen value of n ordo matrix  

 

λ maximum can be obtained by summing multiplication 

result with the number of main eigen vector.  

  

If C.I = 0, it means consistent matrix  

 

The boundary of the inconsistency set. The time was 

measured by using a consistency ratio (CR), which is the 

index comparison of consistency with random generator 

values (RI). The RI value depends on the order of n  matrix.  

 

Table 1 : RI value 

N  RI  

1  0.00  

2  0.00  

3  0.58  

4  0.90  

5  1.12  

6  1.24  

7  1.32  

8  1.41  

9  1.45  

10  1.49  

11  1.51  

12  1.58  

 

CR is formulated: 

 

 

III. RESEARCH METHODS 

In this research method we will discuss the flow of the best 

corn selection research process. The steps are as follows:  

1.  Conduct literature study about corn and its variety and 

Analytical Hierarchy Process (AHP) method.  

2. Collect corn data that is recommended as best quality 

corn [20].  

3. Perform system design from data analysis result to 

make it applicable using Analytical Hierarchy Process 

(AHP) method.  

4.  Conduct system development according to the need 

and system design [21].  

5.  Conduct the test of method to ensure method used is in 

accordance with expectation [22].  

6. Decision making is based on system analysis result [23] 

 Problem solving process of decision support system in 

superior hybrid selection is as follows :  

a. Collecting superior corn data.  

b.  Input criteria  

c.   make comparison table  

d.  Calculate weight criteria by normalizing each paired 

comparison matrix column by dividing each score of matrix 

column with the results of compatible column addition.  

e. Perform hierarchy consistency test, if consistency is less 

than 0.1 so researcher needs to repeat the research.  

f. If it is not less than 0.1 so it is obtained best quality 

corn. 

 

In the Spearman Rank test, the correlation can be 

compared between the results of ranking between systems 

and experts. Before making a comparison, the first step is to 

make a hypothesis. The hypothesis used is the null 

hypothesis (H0) which means there is no relationship 

between the results of the system and experts. Another 

hypothesis is the alternative hypothesis (Ha) which is an 

alternative to the null hypothesis if it is not fulfilled. The 

alternative hypothesis is that relationship between the results 

of the system and experts. 

The first step was  to find the  value.  In this study the 

value of   was 0.99754 and because the value of n was more 

than 30, the value of z was  sought and compared  with z  

table . In this study the significance level was determined to 

be 5%. The z value in this 

study was 9.92539. With a 

significance level of 5%, it is 
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found that the lower limit of table z is -1.96 and the upper 

limit of table z is +1.96. By comparing the values of z = 

9.92539 and tables z = -1.96 and +1.96. 

From the calculation above, it can be concluded that it did 

not fulfill the null  H0  hypothesis  and applied the alternative 

hypothesis (Ha) which means that there was a relationship 

between the ranking of the system and the results of ranking 

experts. The relationship between the two samples is close to 

perfect relationship.  

IV. CONCLUSION AND SUGGESTIONS 

5.1. Conclusion  

 Based on the problem observed and solved by this report, it 

can be concluded:  

1.  The creation process of decision support system in 

superior corn variety selection done by AHP method to 

determine criteria and weight in calculating systematically.  

2. AHP method is decision support system process that can 

solve various problems in multi criteria decision making and 

it can be used to solve superior corn  variety selection.  

3.  With real data and carried out through a systematic or 

scientific process, this system will provide information 

accurately and correctly. 

 

5.2. Suggestion 

 Because of many limitations experienced by author so 

author suggests to:  

1.   Develop web-based system that is easier to be used by 

farmers to obtain information about superior hybrid corn.  

2.  In solving multi criteria problem using AHP method, it is 

not only one of decision making method, it is better to be 

performed other methods to support decision more 

effectively. 
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