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Abstract 
Pineapples is a tropical fruit from East Area of South America. Its scientific name is Ananas 
Comosus. This tropical fruit were planted in peat soil and its quality different because of a few 
factors such as climate, cultivation technique, harvesting time, storage, and the 
transportations facilities (Hossain MF, 2016). Moreover, pineapples also needed a good 
management in post-harvest handling to maintain and improve its quality. Highest quality of 
the Pineapples can give a satisfaction to the consumers during purchased it. Purposed of this 
study is to identify the risk in the postharvest handling of pineapples crops which can 
influenced the pineapples quality. This study was involved 70 farmers that located at Kluang 
and Muar, Johor. During this study, a set of questionnaires were distributed to the 
respondents. Then, interpret and analysis the data by using Statistical Package for Social 
Science (SPSS) by involving data analysis which are descriptive data and regression analysis. 
The results shown that common risk happened because of skill workers, packaging, 
mechanical damage and transportations. The most dominant risk is skills workers which 
influences the pineapples quality with the Beta value is 0.327, followed by transportations 
which is 0.267. As a conclusion, all of the variables in independent variables can be the risk 
that can affect and reduced the pineapples quality during the post-harvest handling and 
activities. 
Keywords: Pineapples, Risk, Post-Harvest, Farmer’s Skills, Packaging, Transport Management, 
Mechanical Damage. 
 
Introductions  
Pineapple is a tropical fruit that were from the East Area of South America. Its scientific name 
is Ananas Comosus. Proper postharvest handling must be made because based on (Anis 
Ahmed Mirza et al., 2016) stated that the reducing of the pineapple productions was mostly 
influenced by the poor post-harvest handling. Post-harvest are the activities that must be 
consider after the harvesting process. Post-harvest handling very important in ensuring the 
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fruits quality. Examples of the post-harvest activities are such as harvesting, handling, storage, 
processing, packaging, transport, and lastly is marketing (Geoffrey, et.al, 2002). Post-harvest 
handling of the pineapples starts after the harvesting process. Hence, a few factors that can 
cause the quality of pineapples loss such as rough handling, failure of sorting and grading, 
inadequate packing, improper pre-cooling and insufficient temperature regulation (Mirza et 
al., 2016). Hence, the decreasing of the post-harvest losses and improving the pineapples 
quality are important if the demand for the pineapples highest from current productions. 
Mohammed Kasso et al., 2016 also stated that the significant post-harvest degradation and 
deterioration of the quality of the horticultural crops such as pineapples occurred mostly 
during harvesting accompanied by distribution, transportation and storage. Based on the 
(Lotis, 2016) stated that highest loss of pineapples due to the lack of post-harvest handling 
about 30% to 40%.  So, a proper post-harvest handling must be taken to reduce the risk of 
post-handling. Besides, quality is always synonymous with an outstanding look, freshness, 
taste, colour and scent of pineapple, besides being free of injuries and disorders.  
 
Research Objectives 
The research objectives of this risk in post-harvest handling are as below: 
1. To identify the risk in post-harvest handling of pineapple. 
2. To determine the major risk that affects pineapple quality. 
3. To suggest the solutions for the most dominant risk that affecting pineapples Quality 
 
Literature Review 
Workers Skill 
The factors influenced risk in post-harvest handling of Pineapples are farmer’s skills. Farmers 
skills very important to avoid from the post-harvest loss which can lead the quality of fruits 
will decline.  Unskilled farmers or pineapple growers that handling the post-harvest activities 
is a risk because based on (Atanda et al., 2011) stated that lack of skills in processing, packing 
and storage can cause the post-harvest loss. Hence, it will lead to the reducing of pineapples 
quality. Not only that, unskilled farmers also will cause the appearance of the pineapples looks 
bruised and have a dark spot due to the lack handling of post-harvest. Hossain et al., 2015 
also stated that post-harvest loss and the quality of pineapple declined because of the lack of 
awareness, knowledge and skills that related to the post-harvest activities.  
 
Packaging  
Inappropriate packaging will lead to a postharvest handling activity that can reduce the 
quality of pineapples.  Hence, during the packaging process, pineapples should be packed 
based on the size, colour and shaped. Not only that, based on (Anis et al., 2016) stated that 
net weight pineapple fruits 10 to 15 Kg are packed in a box of varying sizes to avoid from any 
injury of the shell or crown. Anis et al., 2016 also stated that, pineapples must be immediately 
packed after the harvesting process to avoid from the water loss then caused pineapples 
shrink. Moreover, pineapples must be packed in 6 Kg during the smaller size and up to 20Kg 
when pineapples big to avoid from the pineapples damaged. Packaging must be stable to 
avoid many violations between the pineapples during transport. However, based on the 
Mohammed Kasso et al., 2016 stated that packaging is a risk which must be overcome by 
using the plastic bags and wooden boxes of linear to avoid the moisture loss of the 
crops.  Besides, packaging of mix different ripeness index of pineapples will reduce the fruit 
quality.  
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Transportation  
Based on the (Das et al., 2017) stated that the transportations with poor handling and use of 
improper marketing processes during transportation often lead to the loss. Hence, 
automatically it will cause the pineapples quality. Moreover, the transportation without 
proper control of temperature in refrigerated container that were equipped with filters that 
functions as the ethylene gas controller can reduce the quality of pineapples (Medina and 
Garcia, 2005). So, farmers or growers must take serious during handling post-harvest activities 
especially during transport pineapples either from field to the operations house or to the 
factory for product processing. Based on the (Wijesinghe et al., 2002) stated that when the 
pineapples be compressed during the transport, it will cause the pineapples damage and 
bruise. Highest bad impact during transport pineapples can happen if the air pressure in the 
truck’s tiers highest. During transport pineapples, the speed of the truck or transportation 
must be considered based on a few factors such as quality of trailer, grade or quality of the 
road. Hence, the post-harvest handling especially during long distance transport and market 
of pineapples must be handle wisely to maintain the quality and remain in excellent 
conditions when reached the destinations (Abdullah, 2011).  
 
Mechanical damage  
Mechanical damage can cause the fruits become a bruise during the harvesting process and 
along the post-harvest handling (Hussein et al., 2019). So, a proper handle must be taken 
during the post-harvest handling to avoid from the pineapples damage. Pineapple is exposed 
to spoilage during postharvest due to mechanical damage, physiological disturbances, 
infections, lack of moisture and the normal process of degradation (Abdullah, 2011).  Next, 
mechanical injuries are a risk in the postharvest handling because based on (Saavedra et al., 
2013) stated that compression injuries (major), cutting impacts led to the fruit quality 
loss.  During pineapples be stored, it requires a suitable ventilations, moisture or humidity 
and temperature. Hence, farmers and growers also must handle them wisely to avoid from 
the mechanical damaged that will cause the pineapples water loss, shrink, weight loss, 
discoloured, watery and diseased infections. Not only that, mechanical damage also causes 
pineapple bruising or puncturing due to inadequate handling, falling or abrasion can lead in 
localized softening areas and secondary microbial infection may develop. 
 
Research Methodology 
Location of Study  
Location of study were purposely to get a place that was functioning as in conducting of this 
study. In this study, the locations that were chosen is at Malaysian Pineapples Industry Board 
(MPIB) that were located at P/S 19, Jalan Abas, 82000 Pontian, Johor and No.314, Jalan 
Kamariah, Taman Sri Tanjung, 84000 Muar, Johor. This placed was chosen because of it has 
sufficient information that I need for my study. Not only that, during my survey at that place, 
I was helped by three staffs of the firms. During this survey, it was distributed into two distinct 
which are Kluang and Muar. 
 
Population of Study and Sample Size  
The populations of the smallholders only focused on a few of them that were suitable with 
my study. Total populations of the smallholders that were involved are 85 persons. The 
populations were chosen based on their availability during the day that the survey was 
conducted and requirements in the questionnaire. In determining the sample size of the 
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populations for this survey are by using the Krejcie and Morgan table.  Krejcie and Morgan 
(1972) were came out with a table that purposely use to determine the sample size of the 
populations for the survey process. Krejcie and Morgan tables also constructed by using the 
formula to determine the sample size. The populations smallholders at the place that be 
chosen is 85. So, sample size that must be achieved are 70 persons.  
 
Data Collection Method 
In this study, the primary data collection method was used by using qualitative method which 
is commonly not involve with the numbers or mathematical calculations. Data collections 
method and analysis of the quantitative include the questionnaire with close-ended 
questions, mean, methods of regression and regressive. The method of this research that be 
used was surveyed through distributed questionnaire. During conducting this survey, an 
interview with the respondent were used in getting the data by giving the questionnaire to 
the respondents. There were two sections which are Section A and Section B. Section A were 
focused on the demography of the respondents. While, in the Section B focused on the risk in 
the postharvest handling’s activities that affecting the pineapples quality. Simple randomly 
method was used for this study because in this case, each person is selected by possibility and 
each member of the population has the same chance or the possibility of being chosen. It also 
one way of getting a random sample is to know the number of each person in a population, 
then using a table of random numbers to determine which people to include.  
 
Theoretical Framework  
Independent variable                                                           Dependent variable 

 
 
 
 
 
 
 
The study was focused on the many risks in post-harvest handling that affecting the 
pineapples quality. Getting the post-harvest handling in a proper way was the best solutions 
in reducing the risk to the pineapple’s quality. It is necessary that the farmers understand and 
take seriously on the different risk that affect the pineapples quality in the post-harvest 
handling and activities. Therefore, theoretical framework for independent variables in the 
study that are affecting the fruit quality are transportation, skill of workers, mechanical injury 
and packaging. For instance, lack of smallholder’s skills, inappropriate packaging, low 
transport management and lastly mechanical injury in post-harvest handling has been 
conducted.  
 
Results and Discussions 
Descriptive Analysis for Demographic Factor  
The table below shows about the descriptive analysis of demographic factor. There were six 
types of respondents which are age, experience, race, area of land, yield obtained and district. 
The most dominant age is above 11 years. Respondents of above 11 years were having the 
highest experience which is from Malay. Next is farmers mostly had the area of land one acre 

Transportation  
Skill workers 

Mechanical injury  

Packaging   

Transportation  

Fruits quality  
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to 10-acre with the highest yield obtained per month is zero to 500 tonnes. The highest 
respondents from Kluang district.  
 
Table 1 
Descriptive analysis of demographic factor 

Respondents  Demographic  Frequency  Percentage 
(%) 

Minimum Maximum  

Age Under 1 years 2 2.6 1.00 4.00 

2 years - 5 years 17 22.4 

6 years - 10 years 26 34.2 

Above 11 years 31 40.8 

Experience Under 1 years 2 2.6 1.00 4.00 

2 years - 5 years 17 22.4 

6 years - 10 years 26 34.2 

Above 11 years 31 40.8 

Race Malay 43 56.6 1.00 3.00 

Chinese 31 40.8 

Indian 2 2.6 

Area of land 1 acre - 10 acre 63 82.9 1.00 4.00 

11 acres - 20 acre 2 2.6 

30 acres - 40 
acres 

5 6.6 

50 acres and 
above 

6 7.9 

Yield 
obtained 

0-500 64 84.2 1.00 4.00 

600-1000 4 5.3 

2000-7000 7 9.2 

8000-13000 1 1.3 

District Kluang 70 92.1 1.00 4.00 

Muar 6 7.9 

 
Descriptive analysis for risk identifications of pineapples in postharvest handling  
 
Table 2 
Mean of risk that affecting pineapples during postharvest activities 

Elements Mean 

Transportations 4.7149 

Mechanical injury 4.5827 

Packaging 4.6540 

Farmers Skills  4.6403 

 
First objective is to identify the risk in post-harvest handling of pineapple. Descriptive analysis 
is conducted to answer first objective. From table 2, it shows that transportations (4.7149) 
have a transportation is the highest mean among all the variables which interpreted that most 
of the respondents choose strongly agreed that transportation is the risk that affecting the 
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fruits quality.  Based on the (Wijesinghe et al., 2002) stated that when the pineapples are 
compressed during the transport, it will cause the pineapples damage and bruise. Second 
factor that be the risk during the postharvest handling of pineapples is packaging (4.6540). 
 
Anis Ahmed Mirza et al., 2016 also stated that pineapples must be immediately packed after 
the harvesting process to void from the water loss than caused pineapples shrink.  Next is a 
farmer’s skills (4.6403) because skills in post-harvest treatments also needed because based 
on (Tsado et al., 2013) stated that it can relieve chilling damage and improve shelf-life while 
preserving quality pineapple produce. Lastly, mechanical injury (4.5827) because of 
mechanical injuries are a risk in postharvest handling because based on (Juan Saavedra et al., 
2013) stated that compression injuries (major), cutting impacts led to the fruit quality loss.  
 
Multiple Regression  
Table 3 
ANOVA table from Regression 

Model Summaryb 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 .551a .303 .264 .28388 

a. Predictors: (Constant), MeanPackaging, MeanTransportation, MeanMechanicalInjury, 
MeanSkillWorkers. 

b. Dependent Variable: MeanQualityPineapple 

 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 2.493 4 .623 7.734 .000b 

Residual 5.722 71 .081   

Total 8.215 75    

a. Dependent Variable: MeanQualityPineapple 

b. Predictors: (Constant), MeanPackaging, MeanTransportation, MeanMechanicalInjury, 
MeanSkillWorkers 

 
The coefficient of multiple determine is 0.303, therefore about 30.3% of the variation in Y is 
explained by X1. ANOVA table above shows both variables which are independent variable and 
dependent variable. The dependent variable is quality of pineapples while, the independent 
variables or predictors are packaging, transportation, mechanical injury and skill workers. Not 
only that, in this tables, it shows the value of significant. The value that had less than 0.05 was 
significant. Hence, in the ANOVA table above shows that the significant value is 0.000. So, it 
meant that packaging, transportation, mechanical injury and skill workers have the statically 
significant different due to its significance value less than 0.05.  
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Table 4 
Coefficient table for Regression 

Model 

Unstandardized Coefficients Standardized Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) .283 .924  .306 .761 

Skill Workers .476 .178 .327 2.682 .009 

Transportation .368 .144 .269 2.555 .013 

Mechanical Injury .108 .103 .126 1.057 .294 

Packaging -.056 .117 -.049 -.481 .632 

 
From the above output, the regression equation is: y=0.283 + 0.327 X1 + 0.269X2 + 0.126X3 -
0.049X4. Based on the results above, the most dominants variable is skill workers. So, it meant 
that skilled workers give the most impact on the quality of pineapples during handling the 
post-harvest activity. Hence, overall, from the regression results, it can be concluded that skill 
workers gave a huge impact on post-harvest handling if it was neglected. It also can be proved 
from the previous study by (Saeed et al., 2010) stated that the unskilled workers can damage 
the skin of pineapple during the grading process then will causes the bacteria growth. Not 
only that, based on (V.Indra and K. P. Sudheer., 2007) stated that during post-harvest activities 
such as during sorting must be handled with high skills and suitable facilities to take care of 
the fruit quality and trace the defect fruits.   
Moreover, based on the table 4 shows that the influencer risk for pineapple’s quality is skill 
workers and transportations. The results show skill workers beta value is 0.327 and significant 
value is 0.009. Transportations result beta value is 0.269 and p value is 0.013. Hence, both 
risks were significant impacts on pineapples quality with most dominant risk is skill workers. 
But mechanical injury and packaging no significant impacts of pineapple’s quality due to the 
significant value is more than 0.05. Mechanical injury beta value is 0.126 and significant value 
is 0.294. Next, packaging beta value is -0.049 and significant value is 0.632. Suggestion of 
solutions of Pineapples Quality  
 
Solutions for the Dominant Risk that Affected Pineapple Quality 
Based on the results above, the most dominant risk that happened among the pineapple 
industry between the farmers is skill in managed the post-harvest handling. So, there were 
four types of solutions to solve this major risk. All the solutions were based on two sources 
which are solution one to solution three from the results in chapter four and second sources 
is a solution four that make based on a few different previous studies. Mostly farmers agreed 
that lack of skills during handling the postharvest activities is a risk in the field. Hence, in the 
survey that had conducted with the mean 4.8421, farmers agreed that they must know the 
actual pineapple’s maturity indices to make sure the fruits can be stored for a long time during 
the post-harvest process until the customers desires to eat the pineapples. Since the highest 
mean, 4.9605 of the farmers agreed that skill handler can reduce the pineapples injury during 
performing the postharvest activities, government such as MPIB, must make a seminar for 
the farmers on how to build their skills during handling the post-harvest handling.  
 
Based on the previous study stated that by delivering the skills and knowledge to the farmers 
in post-harvest handling, it can increase productivity of farmers in handling post-harvest 
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activities and can enhance the quality of the fruits. For instance, in this study, they had made 
the MIVARF training programmed by exposing the farmers with the different post-harvest 
skills and other activities such as providing training on climate-resilient agriculture especially 
in food processing. Not only that, farmers also must be exposed with the skills in using the 
latest technology such as Modified Atmosphere Packaging (MAP) to maintain fruit quality and 
extend the shelf-life and other technology for instance in applying the ethylene to improve 
and delay ripening (Armachius James et al., 2017). Hence harvester must have skills during 
twisting and plugging-off the pineapples because based on (Abdullah, 2011) stated that when 
it done without carefully, it can cause the pineapples bruising.  
 
Conclusion 
As a conclusion, all of the variables in independent variables can be the risk that can affect 
and reduced the pineapples quality during the post-harvest handling and activities. Next, the 
risk that can affect the pineapple quality are farmer’s skills, packaging, transportations and 
lastly is mechanical injury. So, an effective way must be conducted to control all this risk. The 
most dominant risk that can affect the pineapple quality is farmer’s skills which can lead to 
the lowest pineapple quality if it was neglected. Hence, it happened when the farmers do not 
get sufficient knowledge, not be exposed more about post-harvest handling and training 
which can contribute to the reduction of pineapples quality. Not only that, transportation also 
is a quite risky that leads to the lowest pineapple’s quality. Transportation is a second 
dominant risk after farmer’s skill which can contribute to the quality of pineapples during the 
post-harvest handling.  
 
Theoretical and Contextual Contribution 
The study is about the risk of the post-harvest handling towards the pineapple’s quality. There 
were many advantages and benefits from this study that can be implied in the pineapple’s 
industry. Hence, it was purposely to exposed the farmers or smallholders about the risk during 
the post-harvest handling if they didn’t do it wisely. Moreover, it also can increase and meet 
the demand of the pineapples productions in the market by reducing the post-harvest losses. 
For examples, when we handle a proper way during the packaging, or transport the 
pineapples, it will make the pineapple’s quality in a good condition. Not only that, it also can 
avoid from the pineapples damaged and maintain the shelf-life of the pineapples during the 
long journey. Not only that, lack of skills such as in determining the maturity indices of the 
pineapples will cause the fruit bruises. Lastly, by considering all the risk during the post-
harvest handling is that it has the capabilities to meet food requirements of a growing 
population by eliminating the losses and making the pineapples freshest. 
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