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ABSTRACT

Agricultural management practices increase the quality and quantity of food to
cope with the growing population. This study aims to evaluate the agricultural
practices adopted by greenhouse farmers in the northern governorates of the
West Bank. A descriptive analytical approach was implemented utilizing a
questionnaire designed by the researcher to explore the farmers’ ratings of the
availability of the basic practices and their significance to them. Eighty-seven
farmers, chosen using SRD, participated in the study. The results revealed
significant variation in the management practices among farmers. The farmers
reported low levels of implementation of some practices including providing the
greenhouse with high openings, safety procedures, record keeping, and
technology use. In addition, the farmers showed differences regarding the
greenhouse practices related to age, years of experience, family members
working on the farm, and members of agricultural associations but not to gender.

Keywords: management, greenhouse, practices, protected agriculture,
West Bank
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INTRODUCTION

The high population growth rate in Palestine over the last 20 years has resulted in
an increased demand for food (PCBS, 2018). Thus, the greenhouse agriculture
system has been extended to match the high food requirement demand. The
cultivated area in 1997 was 18,344 dunums, and it was increased up to 29,952
dunums in 2007 (PCBS, 1997-2007). Greenhouse agriculture is associated with a
high use of pesticides and chemical fertilizers (Abdulrazzag, 2017) and, as a
protected, controlled environment, is characterized by its intensive productivity
and out-of-season production (Reddy, 2016; Baudoin et al., 2013). The
greenhouse management practices also involve the proper and safe utilization of
chemicals and fertilizers (Baudoin et al., 2013). The selection of both fertilizers
and pesticides relies on the farmers’ experience and resources in addition to the
availability of the necessary chemicals. The safety measures for using these
chemicals are a significant point (Reddy, 2016); access to and use of chemicals
associated with this agricultural system have led in many cases to high residual
levels of these substances in plants and the soil, including nitrogen, phosphorus,
and other minerals. Therefore, a negative impact on the environment is inevitable
in addition to less revenue from this system (De Pascale & Maggio, 2004; Reddy,
2016; Huang & Chou, 2014).

Different studies have shown a gloomy image of the greenhouse agriculture
practices adopted by the farmers. Alhadithy (2014) found that 47% of the Iraqgi
farmers asserted having weak levels of knowledge about the methods of soil
sterilization compared to only 8% who had a good level of knowledge. Chemical
sterilization was among the methods most used by Palestinian greenhouse
farmers; it involves using chemicals to remove plant residue and double their use
of solarization, which raises the level of monosodium methyl arsenate
(CH4AsNa03) followed by Candor (HarbShoaibi & Qadous, 2016). However, the
majority (64%) of Saudi farmers depend on solarization, while 16% use it
irregularly (Abdulrazzaq, 2017). Meanwhile, about 93% of the Ethiopian farmers
in Mekonnen and Agonafir's study (2002) adopted careful working practices when
using the pesticide, while 7% suggested using personal protective equipment. The
lack of financial and administrative records in agricultural farming can adversely
affect the net returns of the farm, as farm ownership and the availability of
administrative and financial records is an important agricultural practice. In
addition, having financial records enables farmers to know the economic feasibility
of the farm and allows them to determine expenditures as much as possible to
achieve the greatest possible return from the farm. According to the study by
HarbShoaibi and Qadous (2016), more than 70% of the respondents did not work
according to any written plan, 33% did not have any administrative or financial
records, and the remainder had only partial records.

A study conducted by Alhadithy (2014) indicated that about 31% of the
farmers interviewed were very weak in terms of follow-up agricultural operations
through agricultural records, while 42% of respondents were weak and those who
were well accounted for only about 5%, As for the records related to agricultural
inputs and outputs, 39.19% of respondents were very poor at record keeping,
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and 8.11% of respondents were good. Some of the important agricultural
practices that affect production are cooling, heating, and ventilation systems. The
cooling technology is of great importance in hot regions (summer temperature
exceeds 45°C); for instance, more than 70% of the greenhouses in Saudi Arabia
use a cooling system (Ganguly & Ghosh, 2011; Dayioglu & Silleli, 2015).

METHODOLOGY

Data sources

A descriptive analytical method was utilized using a questionnaire as a tool for
data collection. The questionnaire includes two main segments. The first section
asks for demographic information such as gender, age, experience, family
members working on the farm, and membership of associations. The second
section is about the evaluation of the greenhouse agricultural management
practices adopted by Jenin, Tulkarm, and Tubas farmers on the West Bank. A
Likert scale was utilized to define the farmers’ attitude towards management
practices. Figure 1 show the prevalence of greenhouses in the study area.
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Figure 1: The prevalence of greenhouses in the study area.
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Sampling

The minimum sample size equation was utilized to determine the sample of
respondents distributed to the three governorates. The locations were selected
using spatial random distribution (SRD) of the GIS. The total number of
greenhouse farmers in the study area was (3,010) farmers, from which a
randomly stratified sample of (87) farmers was chosen as shown in the following
Table 1.

Table 1: Sample distribution to the governorates

Governorate Total Percentage
Jenin 19 21.84
Tulkarm 40 45.98
Tubas 28 32.18
Total 87 100%

Data Analysis

The collected data was analyzed using SPSS Version 23. Descriptive analysis was
performed to find out the means and standard deviations. An independent sample
T-test and one-way Anova analysis was used to identify the significant differences
between the farmers’ attitudes towards greenhouse management practices. The
Least Significant Difference (LSD) was applied to assess the mean separation.

RESULTS

Descriptive Analysis

Table 2 shows the responses of the farmers toward greenhouse structure,
agricultural input, safety procedure, record keeping and technology domains.
Regarding the structure, 51.7% of the farmers asserted having double doors in
their greenhouses, 81.6% utilized side curtains, while 51.7% indicated not having
high windows as a ventilation method. However, 89.7% of the farmers took good
care of the type of greenhouse roof as a major protective step. Regarding
agricultural inputs, the response of the farmers was high except for the question
regarding the amount of water consumption, which was moderate. The table
shows that all the farmers participating in the study chose a suitable crop to grow
in the greenhouse. As for their use of fertilizers, 96.6% asserted using organic
fertilizers compared to 88.5% who used chemical fertilizers. As shown in the
table, the farmers also used sterilization in their greenhouses; 55.2% of the
farmers utilized heat sterilization, while 88.5% of them used chemical sterilization.
For crop protection, the study revealed that 96% of the farmers adopted crop
protection during cultivation, 86.2% of them utilized pesticides, while 11.5%
applied biological controls.
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Table 2: Farmers’ answers regarding the domain of greenhouse structure, agricultural input,
safety procedure, record keeping and technology

Domain Availability Importance
Items Yes No .
(%) (%) Mean SD Mean SD Attitude

The greenhouse contains double doors. 517 48.3 1.48 0.502 252 0.712 High

Greenhouse The greenhouse contains side curtains. ;

S et 81.6 18.4 1.18 0.389 2.70 0.592 High
The greenhouse contains high windows for :
vartilation. 48.3 51.7 1.51 0.502 2.50 0.679 High
I have knowledge about types of plastic roofs. 89.7 10.3 1.10 0.303 768 0.576 High
I choose the suitable crops to grow in the :
greenhouse. 100 0.0 1.00 0.000 2.89 0.306 High
I add initial organic fertilizer. 9.6 34 1.03 0.183 281 0.470 High
I add initial chemical fertilizer. 88.5 115 1.11 0.320 268 0.556 High
I use heat sterilization. ]

Agricultural Input 55.2 44.8 1.44 0.500 2.55 0.694 High
I use chemical sterilization. 88.5 11.5 1.11 0.320 2.75 0.549 High
1 use appropriate plant treatments, 9%.6 | 34 | 103 | 0183 | 278 | 0537 High
ST It 862 | 13.8 | 113 | 0346 | 268 | 0576 High
I use biological control against pests. 115 88.5 1.88 0.320 232 0.814 High
I have knowledge about quantity of water
consumption. 75.9 24.1 1.02 0.150 2.82 0.436 Moderate
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Table 2: (continieued)

I follow public safety measures during farming

practices (use pesticides, fertilizers). s a7 L3t i i e il
Safety procedures | I follow the instructions when using pesticides
and fertilizers. 69 31 1.31 0.465 2.64 0.570 Moderate
I have sufficient monitoring experience to .
detect greenhouse planting diseases. 83,9 16.1 1.16 0.369 2.74 0.463 High
1 have an agricultural administrative record. :
Records keeping 36.8 63.2 1.63 0.485 2.32 0.814 High
I have an agricultural finance record. 44.8 552 1.55 0.500 239 0.812 High
I use the new technology methods
Technology (computers). 14.9 85.1 1.85 0.358 2.31 0.825 Moderate
1 use packaging and labeling for production. 37.9 62.1 1.62 0.488 539 0.767 High
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The study showed that only 48.3% of the farmers followed the public safety
measures during farming practices, yet, they ranked it as highly important. The
table shows that 69% of the farmers followed the instructions when using
pesticides and fertilizers. Moreover, 83.9% of the farmers had experience of
detecting plant diseases. Keeping records of the farm is an important measure for
tracking and observing the production stages. Nonetheless, although the farmers
rated keeping agricultural administrative and financial records as highly important,
only 36.8% of them kept administrative records while 44.8% of them had
financial records of their farms.

Regarding the implementation of new technology, the farmers rated using
the computer moderately; only 14.9% of them utilized it on their farms, but they
rated implementing packaging and labelling techniques as high whereas only
37.9% of them package and label their production.

The relation between the management practices and the farmers’ socio-
economic characteristics:

a) The role of gender in agricultural management practices.

Table 3 shows no statistically significant differences in the domain of availability
and its sub domains, as the significance level is higher than 0.05. Also, the table
shows no statistically significant differences in the domain of importance and its
sub domains, as the significance level is higher than (0.05) too.

b) The role of farmers’ age in agricultural management practices

Table 4 shows no statistically significant relation between farmers’ age and
availability; however, no relation was found with structure and technology, where
there are differences between the farmers' age groups in the sub-domain
structure (0.01) in favor of farmers aged less than 20 years old. In addition, there
are differences in the sub-domain of technology (a=0.03) in favor of farmers aged
31 — 40 years old. The table also shows no statistically significant difference in the
domain of importance and its sub domains as the significance level is higher than
0.05.

¢) The role of farmers’ experience in agricultural management practices
The results in Table 5 indicate that there are no statistically significant differences
between the level of experience (years) in the domain of availability except for the
sub domains of structure and technology, where there are differences between
the farmers’ experience in the sub-domain structure (0.006) of less than 5 years.
Besides, there are differences in the sub-domain of technology (a=0.008) in favor
of farmers’ experience of between (16-20) years. The table also shows no
statistical significance in the domain of importance and its sub domain (0.05)
except for the sub domains of structure importance, and safety importance,
where there are differences between the farmers’ years of experience in the sub-
domain structure (0.004) in favor of farmers’ experience of between (16-20)
years. Also, there are differences in the sub-domain of importance (a=0.050) in
favor of farmers’ experience of between (16-20) years.
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Table 3: The differences between the farmers’ answers to the dimensions of the

management practices related to gender

Main Dimension  Sub-Dimension Gender Number Mean SD F Sig.
s e o 135 03500 i e
TR TR R B e e
i i TR TR TR O e
Records practices Fgﬂnaalge 8; 1283 ggggg 0.229 0.633

TS e 3 \lke . ogme UHE U@

Sce e 3 ggw oo 1470 02

Input remsle 3 o6 oisy 075 03

Importance Safety ngr?wlsle 8; gggg gg%gi 0.075 0.785
Records practices oo = s S 0.202 0.654

Technology Frn?l!';e 834 iggg gg;{;g 0.077 0.782
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Table 4: Analysis of variance between management practices and farmers age

Mean
Main Di i Sig
ain DImension  gyh-pimension =20  21-30 31-40 41-50 <51
Structure 1.50 1.46 1.16 1.27 1.28 3.185 017
Input 1.20 1.16 1.16 1.20 1.19 1.24 310
Availability
Safety 1,33 1.134 1.29 1.35 1.30 181 .948
Records 1.00 1.64 1.56 1.61 157 .593 .669
Technology 1.50 1:57 1.82 1.75 1.80 2.67 .033
Structure 2.25 2.48 2.67 2.59 2.73 1.24 .298
Input 2.80 2.46 2.74 2.74 AT .860 491
Importance
Safety 3.00 2.53 2.46 2.67 2.79 .950 439
Records 3.00 2.21 2.42 2.38 2.34 .382 821

Technology 2.50 2.40 2.36 2.29 2.34 .103 981




Table 5: The differences between the farmers’ answers to the dimensions of the
management practices related to years of experience

Main Dimension

Sub-Dimension

<5 510 | 11-15 | 16-20 | > 20 g

Structure 1.51 1.31 1.29 1.21 1.30 3.86 0.006

Input 1.16 1.15 1.21 1.16 1.18 1.55 0.194

Availability Safety 1.30 1.33 1.25 1.39 1.36 0.598 0.665
Records 1.60 1.56 1.66 1.46 1.62 0.532 0.712

Technology 1.60 1.59 1.71 1.87 1.85 3.70 0.008

Structure 2.37 2.51 2.53 2.84 2.72 4.22 0.004

Input 2.64 2.66 2.67 2.82 2.80 2.24 0.050

Importance Safety 2.50 2.60 2.66 2.72 2.73 0.829 0.510
Records 2.21 2.15 2.30 2.59 2.47 0.869 0.486

Technology 2.42 2.25 2.23 2.34 2.50 0.613 0.654
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d) Family members working on the farm in agricultural management
practices

The results in Table 6 indicate that there are no statistically significant differences
between the family members working on the farm in the domain of availability,
except for the sub domains of input and safety, where there are differences
between the family members working on the farm in the sub-domain input
(0.021) in favour of wives. Moreover, there are differences in the sub-domain of
safety (a=0.055) in favour of wives. Also, the table shows no statistically
significant differences in the domain of importance sub domains as the
significance level is higher than 0.05.

e) The role of association membership in agricultural management
practices

The findings presented in Table 7 show that there are no statistically significant
differences between being a member of an association in the domain of
availability, except for the sub domains of input, where there are differences
between the farmers’ association membership in the sub-domain input (0.004).
Moreover, the table shows no statistical significance in the domain of importance
and its sub domains, except for the sub domain of records (0.003).

DISCUSSION

The study found that the greenhouse structure is generally available on a large
scale and is considered important in terms of the Palestinian farmers’ income.
However, more than half of them asserted the lack of high windows for
ventilation, which is consistent, to some extent, with Alhadithy’s (2014), study,
which asserted the existence of a good level of knowledge of basic practices of
greenhouse management.

As for the agricultural input, a high percentage of the farmers, as seen above
in Table (2), indicated they followed the standardized measures related to their
rotation beginning with choosing a suitable crop to grow through to water
consumption and pest control. However, only (11.5) of the farmers utilized
biological controls against pests, compared to those relying on pesticides,
preferring chemical controls. This is in accordance with Rijal et al. (2018), who
found that chemical controls are the preferable method of pest control for 80% of
the farmers. Also, chemical sterilization is more common among farmers in
comparison to heat sterilization; this is in contrast to the Iragi farmers, who prefer
heat sterilization (Abdulrazzaqg, 2017).
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Table 7: The differences between the farmers’ answers to the dimensions of management practices
related to farmers’ association membership

Main Dimension | Sub-Dimension Yes/No Mean SD F Sig.
Structure Yes 28 0.2 1.45 0.310
= == S
vailability Safety \[;e;. 133 gg;g 2.21 0.140
Records practices \"\Ie; igé 8:23 1.79 0.184
i e T
we = T EE T |

Importance Safety \I:Jecf ggz gig; 13.57 0.00001
Records practices T“es g% gggg 9.20 0.003
Techmology o139 | oess | 2% | 008
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Safety is a major issue in agriculture, as farmers deal with multiple threats
to their lives and to public safety. However, the research revealed that more
than half of the Palestinian farmers did not strictly follow either personal or
public safety measures. Such a finding is contradictory to Rijal et al. (2018), who
indicated that in their study, over 84% used at least one form of personal
protection against harmful pesticides. However, the study outcomes were
inconsistent with the findings of Mekonnen and Agonafir (2002), who indicated
that safety measurement practices are important but have low adoption
percentages. Although the farmers may have good knowledge of the health risks
associated with pesticide usage, this may not affect their behavior and practices
related to safety measures; however, it can affect the farmers’ tendency to
control the impact, where education regarding safety practices can be effective
in changing the farmers’ attitude to control the effect (Arcury, Quandt & Russell,
2002).

One of the most significant indicators of successful agricultural practices is
record keeping, both administrative and financial. Nonetheless, a high
percentage (63.2%) of the northern Palestinian farmers indicated not keeping
administrative records, and (55.2%) said they did not have financial records of
their farms. Moreover, technological advances are now crucial to greenhouse
production, yet, the majority of the Palestinian farmers indicated not having
adopted such advances, either concerning the use of computers or the use of
packaging and labeling techniques. This agrees with Alhadithy (2014), who
indicated the lack of knowledge regarding record keeping among the farmers as
well as the low adoption of technological methods.

The study found no significant differences between the gender of farmers
regarding greenhouse management practices, but significant differences were
shown in relation to structuring the greenhouse and farmers’ use of technology
due to age. This result is inconsistent with the findings of Omoro (2014) and
Garcia-Martinez et al. (2010), indicating negative attitudes towards it, although
the use of such technology is low among the farmers due to the high costs of its
implementation (Van Der Spijk, n. a.; Dwasi, 2017).

The result showed that farmers’ experience was mainly in greenhouse
structure and technology adoption; level of experience also influenced the
agricultural input. This corresponds with the results of Omoro (2014) and
Garcia-Martinezetal (2010). The experience of the farmer, on the other hand,
does not affect either practices or attitudes but it is an indicator of the
greenhouse management practices among farmers (Viloria, 2010).

The number of family members working on the farm seems to be
significantly important in the dimensions of input and safety practices. The study
showed a positive effect for the wife, generally working side by side with their
husbands; in addition, most women in the rural areas are housewives and have
enough time to work in the greenhouses. This is in contrast to Broz and
Ozcatalbas (2010), who found that the farmers rely on their personal experience
regarding the input selection but count on family members and neighbors in
other greenhouse practices.
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Membership of agricultural associations has an impact on the agricultural
input in favor of those who are not members. Being @ member of an association
affects the farmers’ safety practices, record keeping, and use of technology; this
is consistent with the outcomes presented by Abdelrahman (2017), where the
farmers’ experience influences their benefit from membership of an agricultural
association.

CONCLUSION

The agriculture management practices adopted by the farmers are crucial to the
production and an effective factor in the agricultural greenhouses’ sector. The
findings have revealed an underestimation of the value of using environmentally
friendly pest management methods, such as biological controls, and the
importance of safety for both the farmers and consumers regarding risks that
threaten the lives of the general population. Other negative attitudes observed
among the farmers were regarding keeping records of the farm, both
administrative and financial, as well as the adoption of technological methods in
all aspects of farm work and related practices due to the high costs of these
technologies.

These underestimated practices should be re-evaluated among the farmers
through education and with collective collaboration between the private and
public sector organizations active in the agricultural field. Additional research on
the management practices related to farming and production should be
conducted to uncover the aspects of negative and harmful attitudes among the
farmers.
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