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Abstract

Worldwide hydroponic cropping system is extending, it offers new alternatives
and opportunities for growers. Consumers, to have high quality vegetables with enhanced
bioactive compounds, nutritionally rich and without pesticides. Most of the consumers
worried about the safety issues and expressed their feelings on safety. Primary data was
collected from Ongkharak, Thailand by the authors with the help of Thai-native speaker
through questionnaire and personal interviews with the respondents. Farmers often
claims that hydroponics always have high productivity and yields without the constraints
of weather and weather conditions. Globally, Governments are encouraging them to
empower healthy life style, community economy and socio-economic cooperation towards
community sustainable development. Result were showed the intentions towards
purchasing hydroponics in pregnant females. Women with maturity are more interested in
hydroponic vegetables purchasing when compared with the youngsters. Which means the
consumers are ready to buy good, fresh, nutritious hydroponic vegetables than the normal
vegetables irrespective of availability and price. Results showed intentions towards
purchasing hydroponics depends on nutritional values, freshness, pesticide free and
health concerns are the most influencing factors in pregnant women.
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1. Introduction

Hydroponic systems for vegetable production, these days are essential to increase
production and maximize yields. Although, technical issues related to production are well
explored and discussed, little is known about the impact of hydroponic methods on the
nutritional status of fresh vegetables and especially on their bioactive compounds. In fact,
Europe is considered the largest market for hydroponics, with France, Netherlands and
Spain being the top three producers, followed by the United States of America and Asia-
Pacific. These systems are widespread worldwide, and according to a recent report [1], it
forecasts global growth of 18.8% from 2017 to 2023, USD 490.50 million global
hydroponic market by 2023. According to growers, hydroponic systems can help expand
their capacity for sustained production in short period of time, require less space, and can
be produced anywhere with a small place under controlled environment. Farmers often
claims that hydroponics always have high productivity and yields without the constraints
of weather and weather conditions. Moreover, hydroponics does not depend on
seasonality and, therefore, their productivity is high and homogeneous throughout the
year.

The hydroponic products are said to be superior because of highly controlled environment
and allows for more homogeneous production without losing nutrients and water.
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Hydroponic productions are easier, lighter and clean, with no cultural activities such as
ploughing, soil fertilization, weeding, and crop rotation. However, scientific evidence is
often contradictory and various disadvantages have been reported to justify their rejection:
high technical, initial costs, and plant physiological knowledge, efficient electrical
systems and periodic work routines [2-6].

There is a strong need in the part of the Thai government to empower the socio-economic
status through sustainable community development. There is a need to encourage
community to make use their front or backyard soils to cultivate plants with highly
economic. Globally, Governments are encouraging them to empower healthy life style,
community economy and socio-economic cooperation towards community sustainable
development.

2. Methodology

Primary data was collected from Ongkharak, Thailand by the authors with the help of
Thai-native speaker through questionnaire and personal interviews with the respondents.
To get reliable and accurate data, precautionary steps were taken, apart from that caution
and care taken while collecting data. Prior to interview we took respondents consent
(Consent letter/ Memo no. PH/2019/HE/20 Dt. 24/07/2019) and possible efforts to
establish a friendly relationship with the study subjects so that the respondents do not feel
hesitate to provide data and explained the objective of the research to each and every
respondent.

A Quantitative study was executed by using survey questionnaire to collect data at
Ongkharak market. Desired questionnaires were adapted and modified accordingly [7].
Data was tabulated. Responses of the questionnaire items were scored using a Likert scale
and tabulated. In addition, data analysis was carried out by SPSS (V. 22).

3. Results and Discussion

Table 1. Demographic distribution of the respondents

Parameter Frequency (%)

Marital status

Single mother 29 (58)
Married 31 (62)
Educational qualifications
Uneducated 3(6)
Primary 12 (24)
Higher 20 (40)
Bachelors and 15 (30)
above
Age
16-20 4(8)
21-25 26 (52)
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26-30 16 (32)

31-35 4 (8)

Source of data: Survey

Table 1 explores the demographical distribution of respondents on hydroponic vegetable
buying patterns. Respondents were married females (100%), living with partner (62%)
and married divorced or single (58%). All respondents were Thai- community. 8 % of the
subjects are young, 84 % of them are under the age group of 21 + 30 years. Most of them
are in their mid-twenties. 30% of respondents are educated with bachelor and above,
higher (40%) primary (24%) and uneducated (6%) respectively. Result were showed the
intentions towards purchasing hydroponics in pregnant females. Women with maturity are
more interested in hydroponic vegetables purchasing when compared with the youngsters.
Even though, married single mothers are also intended to buy hydroponics which shows
their intention towards the healthcare.

Table 2. Distribution of respondents based on their interest to buy hydroponic
vegetables at Ongkharak market.

Parameter SA A DA SD UND
(%) (%) (%) (%) (%)
Why you would like to buy hydroponic food
Due to nutritional values 30 16 1 2 1
(60) (32) ) (4) )
No pesticides used 40 8 1 0 1
(80) (16) (2) ) )
Choose specific product based on the | 33 10 2 0 5
availability (66) (20) 4) (0) (10)
I will compare hydroponics with normal | 26 10 4 6 4
products (52) (20) (8) (12) (8)
Able to purchase directly from the farmer or | 32 10 4 0 4
manufacturer (64) (20) (8) (0) (8)
Good for health 37 8 0 0 5
(74) (16) (0) ) (10)
Hydroponics are fresher than normal | 39 10 0 0 1
vegetables (78) (20) (0) (0) (2)
Due to health official’s promotion 29 14 0 0 7
(58) (28) (0) (0) (14)
Because | am pregnant 33 12 0 0 5
(66) (24) (0) ) (10)
Because of doctors advise 22 15 0 1 12
(44) (30) () ) (24)
I have read about uses of hydroponics on | 31 11 0 0 8
newspaper, or online (62) (22) (0) (0) (16)
Do you think prices are high 28 8 11 3 0
(56) (16) (22) (6) ()
“SA= Strongly Agree, A= Agree, DA= Disagree, SD= Strongly Disagree, UND=
Undecided
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Figure: 1. Distribution of respondents based on their interest to buy hydroponic
vegetables at Ongkharak market.

Table 2 elaborates the distribution of respondents based on their interest to buy
hydroponic vegetables at Ongkharak market. Here specific respondent’s interests are
defined as product, brand, availability and quality for purchase. Respondents strongly
agreed to their perceptions and behavioural attitudes such as: due to nutritional values
(60%), no pesticides used (80%), Choose specific product based on the availability
(66%), | will compare hydroponics with normal products (52%), Able to purchase
directly from the farmer or manufacturer (64%), Good for health  (74%), Hydroponics
are fresher than normal vegetables (78%%), Due to health official’s promotion (58%),
Because | am pregnant (66%), Because of doctors advise (44%), and | have read about
uses of hydroponics on newspaper, or online (62%) respectively. On the other hand, when
we ask about prices most of the respondents were agreed such as strongly (56%), agreed
(16%), disagreed (22), strongly disagree (6%) and few respondents were disagreed with
some factors but comparatively negligible (Fig. 1) when compared with strongly agreed
with respective factors. A comparative stacked bar chart shows the across categories
changes over the categories. Which means the consumers are ready to buy good, fresh,
nutritious hydroponic vegetables than the normal vegetables irrespective of prices and
availability.

Table 3. The average score towards purchasing the hydroponics at Ongkharak.

Score Level
Range
Factor Min-Max | X SD
Hydroponic Product -5 1125.5 |495 0.52 | High
Promotion of hydroponics 1-5 1.25-5 4,95 0.52 High
Price hydroponics 1-5 2.20-5 4,76 1.01 High
Place of availability 1-5 1205.5 |79 0.79 | Hioh
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Table three elucidates the opinions towards influencing factors on product and promotion
obtain highest priority with the average value of 4.95 and 0.52 of SD value.

Table: 4. Distribution of respondents based on their monthly income.

Baht Frequency %
< 10,000 14 28
Valid 11,000- 20,000 21 42
21,000- 30,000 5 10
31,000- 40,000 10 20
Total 50 100.0

Source: Field survey

20
. || . — ) I

< 10,000 11,000- 20,000 21,000- 30,000 31,000- 40,000 Tota

Valid

W Frequency
Figure: 2. Distribution of respondents based on their monthly income.

Table four demonstrates that the economic status of the respondents characterized by the
monthly income. The study indicates that respondent’s income was 11000 to 20,000
thousand (42%), less than 10,000 (28%), 31,000 to 40,000 (20%) and 21,000 to 30,000
(10%) respectively. the study indicates that the purchasing behaviors of respondents not
significantly influenced with monthly income and socioeconomic status. Purchasing
behavior depends on nutritional values, freshness, pesticide free and health concerns are
the most influencing factors (figure.2).

Table 5. Comparative results between hydroponics and conventional soil-based

production.
Crop Results
Basil The hydroponic cultivation improved the contents of vitamin C, vitamin E, lipoic
acid, total phenols, and rosmarinic acid, as well as their antioxidant activities [8.]
Lettuce Hydroponics offered 11 + 1.7 times higher yields compared to conventionally
produced, but also required 82 £ 11 times more energy [9].
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Lettuce

Levels of alpha-tocopherol here were higher in hydroponics compared to
conventional soil-based production [10].

Lettuce

The content of lutein, beta-carotene, violaxanthin, and neoxanthin were lower in
hydroponics compared to the soil-based production, due to less exposure of
hydroponics to sunlight and temperatures, which had significant impact on
carotenogenesis decreasing their levels [11].

Lettuce

Hydroponics-grown  lettuce had significantly lower concentration of
microorganisms compared to other in-soil-grown lettuce [12].

Onion

Total flavonoids were similar between hydroponics and soil-based cultivation
[13].

Red paprika

The content of carotenoids capsorubin and capsanthin was higher in hydroponics
(4.50 and 46.74 mg/100 g dry weight, respectively) compared to convention soil
culture (2.81 and 29.57 mg/100 g dry weight, respectively) [14].

Strawberry

Fruit yield per plant was 10% higher in hydroponic raspberries compared to soil
grown raspberries [15].

Sweet potato

Carotenes, ascorbic acid, thiamine, oxalic and tannic acids, and chymotrypsin and
trypsin inhibitors were higher under hydroponics [16].

Tomato No significant differences between hydroponic and non-hydroponic tomatoes in
the levels of lycopene content (averaging 36.15 and 36.25 ug/g, respectively) [16].
Tomato Highly controlled conditions of electrical conductivity (EC) and salinity of water,

pH, and nutrients provide optimum condition for enhancing the levels of sugars,
Brix, pH, and organic acids, which are quality criteria of consumer acceptance

toward tomato [17].

Study reveals that the hydroponics are mainly using due to their nutritional richness,
pesticide free and grown under controlled conditions. Hence, these operations could
increase the natural bioactive compounds, and enriches with nutrients (table 5).

In general, temperature and light saturation by leaf receptors enhances the rate of
photosynthesis and carbohydrate production, which are beneficial for wide range of
biochemical mechanisms such as biosynthesis of bioactive compounds and to increase
their contents in hydroponic vegetables [18, 19]. Similar reports have been stated that
increase levels of anthocyanin in berries, flavonoids, phenolic acids and anthocyanins
under different temperatures, enhancement in the content of polyphenols and
glucosinolates in Eruca sativa, Eruca vesicaria, and Diplotaxis tenuifolia [20]. Nutrient
solutions with higher electrical conductivity (EC) enhances the lycopene contents in
tomato [20, 21] similarly in rose in china [22].

Hence, growing plants in a highly controlled environment may be an effective alternative
to enhance the synthesis of bioactive compounds. Therefore, a regular monitoring of
nutrient solutions is required, in addition, to avoid diseases, infestations and regulation of
disinfection systems are needed in order to achieve high quality and production.

4. Conclusion

Worldwide hydroponic cropping system is extending, it offers new alternatives and
opportunities for growers. Consumers, to have high quality vegetables with enhanced
bioactive compounds, nutritionally rich and without pesticides. Most of the consumers
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worried about the safety issues and expressed their feelings on safety. We have given
enough oral information while collecting the data. They are not confident enough to
consume. Safety measures are not clear till date on consumption of hydroponics at study
site. This research presented a general overview about the influencing factors on
purchasing of hydroponics at Ongkharak, Nakhonnayok, Thailand.
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