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ABSTRACT 

The main goal of coconut farming polyculture is to improve the 

efficiency of land use, agricultural commodities program, and integrated 

agricultural development implemented by the government as an effort 

form agricultural development. The research aims to improve the 

knowledge, skills and attitudes of farmers in optimizing land under 

coconut trees for planting corn. A research was carried in the Village 

Romanglompoa Bontomarannu District of Gowa. Data analysis followed 

B/C ratio. The research was conducted to compare the growth and 

production of corn in optimizing land pattern under palm trees with 

coconut crop production (monoculture to polyculture). The results 

showed that planting polyculture systems in addition to has provide 

additional revenue, it also increased oil production and reduce costs of 

maintenance of coconut. Subsequently the technology is feasible to 

develop. Optimization of land under coconut trees to plant corn 

economically benefit in increasing farmers 'income. This research 

provided new knowledge about land use so as to improve the welfare 

and farmers' income as a result of land using under coconut trees. 

Keywords: Optimization of land, of maize (Zea mays), farmers, Revenue 
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INTRODUCTION 

Integrated agriculture program commodities in agricultural 

development implemented by the government as efforts to improve on 

what has been done so far. Such programs have been and continue to be 

encouraged to use a variety of plantation crops as staple crops. One of 

the commodities most relevant to be the object of such program is the 

coconut plantations. Plants that can be used to be integrated with 

coconut planting almost cover all types of plants, the development of 

integrated coconut farming, commonly referred to as poly and terms are 

more popular today is horizontal diversification, aims to improve the 

income of farmers.The main target of coconut farming polyculture is in 

order to improve the efficiency of land use in the area and a certain time, 

so concerns the spatial and temporal aspects at the same time with the 

outcome. This increases the farmer’s income. The problems that often 

raised in any of these efforts is ‘not all ages coconut can be used or 

cultivated polyculture’. The prime restrictive factor in the farming 

polyculture is not flexible choice of plants to be cultivated because at 

certain ages, it is precisely the area in the coconut cannot be utilized. The 

reason is partly due to the high degree of shade, or vice versa, and the 

solar radiation received is not feasible to plant metabolism. Another 

consequence is the microclimate and ceratain other elements also become 

an obstacle for the growth of cultivated plants in this farming pattern. 

Efforts to optimize the utilization of land in between the coconut can be 

reached by selecting the commodity in accordance with the existing 

micro climate conditions or improve the interception of solar radiation to 

fit the needs of plants sidelines. Improved interception of this can be 

achieved by pruning leaves (Akuba, 1994), or the adjustment of the 

distance and coconut planting system (Allorerung & Mahmud, 1994). 

Based on the fact mentioned above, then set the distance and new 

cropping systems of coconut crop is more profitable alternative. This can 

be done simultaneously with coconut rejuvenation program, where the 

concept of spacing and planting new system allows farmers may use the 
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land between coconut lifetimes. Coconut plant occupies most of the 

agricultural land area in North Sulawesi and generally farmers cultivate 

palm plants singly (monoculture). Lately, it is reported that the 

production of coconut palms began to decline so that farmers' income 

also declined. This situation is caused by several factors such as the age 

of oil plants without rejuvenation, so cultivation of coconut as a source of 

income for farmers is not reliable (Anonymous, 1997). Based on these 

facts, it is considered important to conduct research on the utilization of 

land between coconut trees by planting maize (Zea mays). The purpose of 

research is to increase knowledge, skills and attitudes of farmers in 

optimizing land under coconut trees with crops of corn (Zea mays), and 

to determine the level of life of coconut plants suitable for growing corn 

plant, so that it can increase its production. 

RESEARCH METHOD 

Location and time of study 

Research carried November 2010 until January 2011, in the Village 

Romanglompoa Bontomarannu District of Gowa.  

Methods of Implementation 

The method used in this study include the assessment-optimization of 

land under coconut trees for the planting of corn crops by comparing the 

polyculture cropping systems and integrated systems (in stream plant) 

oil with corn plants in the use of land under coconut trees. Location 

conducted in the land STTP practice Gowa, the land area of 30 x 10 

meters; with the number of coconut plant 7 trees, the population of corn 

plants growing trees in 1295. Following the analysis of B/C Ratio to see 

how big the difference between the two treatments. 

Data collection and analysis 
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The research data covers primary and secondary data. Primary data 

were obtained from the farmers through direct interviews with farmers 

and by observation. Secondary data were obtained from the data of the 

literature, the village office or agency concerned. Data analysis using the 

analysis of B / C ratio. 

Draft Guidance 

Draft extension of land use under a palm tree on the growth of corn 

plants, carried out by several phases: 

1. Determination of the material, conducted jointly between extension 

workers and farmers, taking into account the technical aspects, social 

and economic, as well as according to the main topics. 

2. Media outreach, media used are folders da n The real objects and 

land / location. 

3. method, the method used is the individual approach and the 

approach to the target groups more. 

4. Counseling techniques, extension that will be used are lectures and 

discussions as well as visit the site or land farming. 

Evaluation Guidance 

Evaluating the level of knowledge, skills and attitude of the respondent 

farmers through land use under a palm tree on the growth of corn plants 

is done filling out the questionnaire using the Rating Scale. 

RESULTS AND DISCUSSION 

Coconut plant growth 

Observation of plant growth oil field is not optimal as seen from the 

amount of fruit and leaves less well due to factors that do not support 

the maintenance of the previous year, the land used for the cultivation of 
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cassava, thus affecting soil fertility. Such scenario will have an impact on 

production. Production of oil plants per tree 40 to 50 rounds if growth as 

well.  While, coconut land STPP Gowa production is only with 25 to 30 

eggs per tree. 

Corn Plant Growth 

Generally a good corn crop in cropping without shade and planting in 

the shade of coconut, in the early stages of growth have not seen any 

problems because of the possibility of solar energy available is sufficient 

for photosynthesis. Therefore the shade of the coconut is not a 

constraint. But for the larger the plants, there is need for greater solar 

energy, where the solar energy available is limited. Since there is little 

solar energy available, the process of photosynthesis began to fail, 

causing the result of photosynthesis becomes small. The small results of 

photosynthesis as a result of the intensity of sunlight is reduced due to 

shading caused more leaf area index (ILD) become the next little effect 

on the rate of growth and crop production. Maize as C4 plants are at 

high irradiation and heat is able to photosynthesize faster, but entirely 

the kind of photorespiration between C3 and C4, which leaves at the top 

of the cob is a major supplier of the result of photosynthesis. Generally 

C4 group such as maize then photosynthesis organs must be large 

enough to confine the sun's radiation. Effect of shade palm against corn 

crop lasts throughout the day, so the ILD formed to be small. As a result 

of ILD is small, the solar radiation which sequesters the leaves become 

smaller, further affect the rate of photosynthesis. The rate of 

photosynthesis takes place slowly, lead to a decline photosynthesis 

assimilation. This resulted in the decrease of photosynthesis for optimal 

plant growth and development, causing reduction of crops. 

Plants with low growth and development will give poor results as well 

as well as plants with height and production. According to Sutoro et 

al, (1992) the corn crop is shaded growth will be stunted and eventually 

will give poor results. Observations on the shade of coconut shows that 
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the average height of corn plants aged 15 days to 20 days on the 

plantation. Without shade there is higher growth evenly compared with 

the average height of corn plants in cultivation under the shade of 

coconut aged 20 to 30 years, which is seen visually in the field, as it 

looked no difference, yet not real. The mean height of corn plants aged 

30 days to 35 days on the plantation without shade and planting in the 

shade of coconut there is no significant difference on the growth of 

maize, to show that the maize plants aged 40 days to 55 days. The 

average height of corn plants under monoculture is higher compared to 

the average height of corn plants in the shade of coconut trees. The 

process of growth and development of the plants will differ from each 

other where there is competition, Dervish, (1987) states that competition 

of plant will occur, if the growth factors are limited. If the growth factors 

are available, can be utilized enough,  then there will be competition.  

Plant height 

The average plant height at first and second measurement is 76.5 cm and 

172 cm. Higher plants are very sensitive to environmental factors such as 

light. Plants are experiencing a shortage of light is usually higher than 

the plants that receive light. 

Economical considerations 

Sukamto (2001) stated that economic considerations are enough reasons 

to cultivate crops in between coconut. Because in Indonesia, it is 

estimated that approximately 3 million hector area of coconut plantation 

and most of these plantation are planted individually (monoculture). In 

terms of farm families, they are in need of additional income, 

diversification, continuity of income and employment.  In this case there 

are two paths that can be taken to enhance farming palm with other 

agricultural commodities or seek other parts of the coconut into 

economic goods that can be sold, or both. The area is limited. The 

planting of other crops by coconut farmers do not need a separate area, 
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simply by using the land between palm trees, according to local agro-

climatic circumstances. 

Analysis of optimization of farming land under coconut trees early 

planting of maize (poly) 

Economic analysis used is B/C ratio which aims to determine the level of 

feasibility of land under coconut trees to be planted with corn. Analysis 

of farming can be seen in Table 1. After analysis by using the B/C ratio, it 

can be seen that the optimization technology of land under coconut 

plantations for the cultivation of maize crops more profitable when 

compared with coconut planting singly (poly). The results of the analysis 

of B/C ratio i.e. 1.01 means that each additional input Rp. 1.00 an 

additional output will be obtained Rp 1.01. So it can be interpreted that 

this technology is very feasible to develop. 

Table. 1. Comparative analysis of the coconut crop farming 

(monoculture) and coconut trees with maize (poly) 

 

Commentary 

The 

unit 

price 

(USD) 

Vol. 

Extensiv

e 

monocul

ture 1 ha 

(USD) 

Polycult

ure area 

of 1 ha 

(USD) 

Differ

ence 

(USD) 

Production A. 

Biaya 

     

1. Seed Corn 40.000, 

- 

20 kg - 800.000, - 
 

2. Preparation of 

Land 

30.000, 

- 

20 

HKP 

- 600.000, - 
 

3. Pesticides 75.000, 

- 

2 btl - 150.000, - 
 

4. Fertilizer 
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- Urea 2000, - 250 

kg 

- 500.000, - 
 

- SP 36 2500, - 150 

kg 

- 375.000, - 
 

- KCL 3000, - 100 

kg 

- 300.000, - 
 

5. Planting, 

pemeli 

Corn haraan 

30.000, 

- 

10 

HKP 

- 300.000, - 
 

6. Cleaning 

Gardens 

30.000, 

- 

8 

HKP 

240.000, - - 
 

7. Harvest and 

Post Harvest. 

     

- Corn 30.000, 

- 

15 

HKP 

- 450.000, - 
 

- Coconut 
     

a. climbing 5000, - 90 

Phn 

450.000, - - 
 

b. transports 200, - 2250 

Btr 

450.000, - - 
 

8. Cost of Plastic 

Bags 

1000, - 15 

krng 

15.000, - 15.000, - 
 

9. Incidental 

Charges 

  
100.000, - 100.000, - 

 

Total cost 
  

1.255 

million, - 

3.59 

million, - 

2.335 

millio

n,  

Total Revenue 
     

1. Coconut 1500, - 2250 

Btr 

3.375 

million, - 

  

2. a. Coconut 1500, - 2250 

Btr 

- 3.375 

million, - 
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b. Corn 2000, - 2,235 

kg 

- 4.6935 

million, - 

 

Profit 
  

2.12 

million, - 

4.4785 

million, - 

2.3585 

millio

n- 

B / C Ratio 
    

1:01 

5. Evaluation of Counseling. 

Evaluation is a process to determine the relevance, efficiency and impact 

of activities in accordance with the objectives to be achieved 

systematically and objectively. Evaluation of counseling done twice, the 

initial evaluation conducted prior explanation and the final evaluation is 

done after activity. Evaluation of early and late was conducted to find 

out how big changes in knowledge, skills, and attitudes experienced by 

farmers after participating in outreach activities. The results of 

evaluation of the level of knowledge, skills and attitude of the farmer, as 

follows: 

A. The level of knowledge. 

a). initial evaluation 

Total score = 144 

The highest score obtained = 20 x 5 x 4 = 400 

The lowest score obtained = 20 x 5 x 1 = 100 

The level of knowledge of farmers on the optimization of land under 

coconut trees by planting maize in the initial evaluation are: 

= 36% 
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When depicted in the line of the continuum are: 

  TM 36% CM M SM    

0 100 144 200 300 400 

The initial evaluation of the level of knowledge of farmers is in the 

region of Not Knowing (TM). It is inevitable that the material given to 

farmers is still relatively new and has not been obtained by the 

farmers. It is based on where the person's intelligence is associated with 

the level of education, viz., the higher the level of education, the greater 

the power of intelligence (Maskun, 1993). 

b). Final evaluation 

Total score = 286 

The highest score obtained = 20 x 5 x 4 = 400 

The lowest score obtained = 20 x 5 x 1 = 100 

The level of knowledge of farmers on the optimization of land under 

coconut trees by planting maize in the final evaluation are: 

           = 71.5% 

When depicted in continuum line is: 

TM CM 71.5% M SM         

0 100 200 286 300 400 

Information: 

- (TM) Not Knowing 
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- (CM) Self Aware 

- (M) Knowing 

- (SM) Very Aware 

Farmers are familiar with about the optimization of land under coconut 

trees by planting corn. This means that an increase in the level of 

knowledge of farmers, are marked on the line continuum which shows 

that the results of the final evaluation of the level of knowledge of 

farmers are in the region M. This is supported by the opinion of Maskun 

(1993), that the factors that can influence the process of agricultural 

extension, which on the targets and agribusiness. Increasing Farmers' 

knowledge turn out because of the enthusiasm of farmers are high in 

asking questions, although attempted to use simple language that is easy 

to understand  

B. Skill Level the material presented. 

a) Preliminary Evaluation 

Total Score = 138 

The highest score obtained = 20 x 5 x 4 = 400 

The lowest score obtained = 20 x 5 x 1 = 100 

The skill level of farmers about the optimization of land under coconut 

trees by planting maize in the initial evaluation are: 

          = 34.5% 

When depicted in the line of the continuum are: 

  TT 34.5% CT T ST 
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0 100 138 200 300 400 

Line continuum shows that farmers are highly skilled in utilizing the 

existing land under coconut trees to be planted with corn. So it should be 

a under demonstration of how can it be with skilled farmers. This is due 

to outreach activities regarding the optimization of their land that has 

not been understood earlier and still need to be programmed to be 

carried out on the material optimization of land under coconut trees with 

corn planting. 

Final Evaluation 

Total Score = 294 

The highest score obtained = 20 x 5 x 4 = 400 

The lowest score obtained = 20 x 5 x 1 = 100 

The skill level of farmers about the optimization of land under coconut 

trees by planting maize in the final evaluation are: 

= 73.5% 

When depicted in the line of the continuum is: 

   TT CT 73.5% T ST       

0 100 200 294300 400 

Information: 

- (TT) Not skilled 

- (CT) Self skilled 
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- (T) Skilled 

- (ST) Highly skilled 

 

Based on the continuum line above it appears that the respondent 

farmers skilled in optimizing land under coconut trees to be planted 

with corn. Because the continuum line above the final evaluation results 

are in the skilled area (T). This is because the ability of the respondent 

farmers quickly understands the material presented in extension 

activities. 

Level Attitude 

a) Preliminary Evaluation 

Total Score = 150 

The highest score obtained = 20 x 5 x 4 = 400 

The lowest score obtained = 20 x 5 x 1 = 100 

The level of farmer's attitude about the optimization of land under 

coconut trees by planting maize in the initial evaluation are: 

           = 37.5% 

When depicted in the line of the continuum is: 

    TS 37.5% CS S SS 

0 100 150 200 300 400 
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Farmers are not responding on the optimization of land under coconut 

trees by planting corn. It is characterized by obtaining the value of the 

initial evaluation results which are different in the area disagree (TS) so 

that the necessary information activities to change the mindset and 

attitude of farmers on the technology. The lack of interest of farmers due 

to the initial extension of such material has not clearly understood that 

their interests have not changed. Attitude is the tendency to do, and the 

attitude of the respondents was positive among farmers in accepting 

innovations, This indicates that the technology can be accepted by the 

farmers. 

b. Final evaluation 

Total Score = 296 

The highest score obtained = 20 x 5 x 4 = 400 

The lowest score obtained = 20 x 5 x 1 = 100 

The level of farmer's attitude about the optimization of land under 

coconut trees by planting maize in the final evaluation are: 

= 74%  

When depicted in the line of the continuum is: 

   TS CS 74% S SS 

0 100 200 296300 400 

Information: 

- (TS) Disagree 

- (CS) Quite agree 
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- (S) agrees 

- (ST) Strongly agree 

Farmers agreed to accept technological innovations to optimize land 

under coconut trees by planting corn. This shift occurred because 

farmers see firsthand the results of land use under a tree get planted 

with corn coconut which added value, in addition to the oil plants 

(monoculture). Tangible results are shown directly by looking at the 

advantages of planting in polyculture, so that they strongly approved 

with the technology. This is supported by Padmowiharjo (2000), that the 

submission of information is a matter that has an important role of the 

techniques used by the demonstration plot.  

Knowing the changes and increase the acquisition value at the maximum 

level of knowledge, attitudes and skills of the respondent farmers, it can 

be seen on the recapitulation presented in Table 2. 

Table 2. Average Rate Change Knowledge, Attitudes and Skills 

Respondents Farmers in Sub Romanglompoa Bontomaranu 

District of Gowa 

Description 
value 

Max 

Value obtained Change 

early 

tests 
% Less 

the 

final 

test 

% Less Value % 

Knowledge 

skills 

Attitude 

400 

400 

400 

144 

138 

150 

36 

34.5 

 

37.5 

256 

262 

250 

286 

294 

296 

71.5 

73.5 

74 

144 

106 

104 

142 

156 

146 

35 

39 

36.5 

Source: Results of the analysis of primary data, in 2010. 

Based on Table 2, it is known that the rate of change is highest at this 

stage of the skill that is 39 percent, followed by 36.5 percent stance phase 

and the last stage of knowledge with a change is 35 percent. With the 
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changing phases of respondents assumed farmers' skills, technologies 

support can be applied by farmers in carrying out their farming 

activities. 

Follow-up Plan 

After conducting an assessment of the optimization of land under 

coconut trees by planting corn plants it is showed that yield comparison 

is greater than under the palm trees that compare the total cost. Hence 

there is greater acceptance, of planting under the stands of coconut. This 

is because the results are polyculture palm plants with corn, 

consequently can boost the welfare and farmers' income by using land 

under coconut trees. 

CONCLUSION 

1 Optimization land under coconut trees to plant corn is economically 

beneficial in increasing the income of farmers with B/C ratio of 1.01. 

2. Optimal corn plant growth is determined by the age of the coconut 

trees, the coconut planting time until the age of 4 years and> 50 years 

the intensity of light reaching the surface of the soil reaches 85 

percent. 
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