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Table 1 Indexes assessing the status of operation of irrigation systems

Row Index evaluation Code
number
1 Do you/they use an expert irrigation program? PH1
2 Do you/they manage the irrigation time according to the proposed schedule? PH2
3 Do you/they turn off the pumping station and the well pump during peak hours? PH3
4 Do you/they properly maintain irrigation systems during the irrigation season? PH4
5 Do you/they take proper care of the irrigation system during the non-irrigation season? PH5
6 Do you/they maintain the water purification system properly? PH6
7 Do you/they service and maintain the motor and pump on time and correctly? PH7
8 Do you/they service and maintain the pipelines, connections, and valves of the pumping PH8
station in a timely and correct manner?
9 Do you/they properly service and maintain the electrical panels and electrical equipment PHY
of the pumping station?
Do you/they evaluate the performance of the system outputs in a timely and correct
10 - PH10
manner and take action to resolve the problem?
OLIsalS (5550l mlie =Y Jgur
Table 2 Greenhouse Owners Training Resources
Row number Educational resource Code
1 Classes and workshops EIR1
2 Brochures, publications, and educational videos EIR2
3 Greenhouse and irrigation facilities exhibitions EIR3
4 Experience of other greenhouse owners (leading greenhouse owners) EIR4
5 Experience gained over time EIRS
6 Agricultural promoters and service centers EIR6
7 Active private companies EIR7
8 TV programs EIR8
9 Radio programs EIR9
10 Graduates of Agricultural Engineering and Water EIR10
11 Computer software and computer internet EIR11
12 Mobile apps and mobile internet EIR12
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Table 3 Educational needs of greenhouse owners

Row Educational need Code Row Educational need Code
number number
1 Intr.oductlon of |rr|gat|_on systems and ENL 24 !De_flmf[ irrigation and partial EN24
their advantages and disadvantages irrigation of the root zone
2 Un_de.rsta.ndlng the different components EN2 25 Water measurement methods used EN25
of irrigation systems
3 How to operate irrigation systems EN3 26 _Sp_eC|f_|cat|qns and ap_pl_lcatlons of EN26
irrigation pipes and fittings
4 SS;;:/e'r%iand protection of irrigation EN4 27 Maintenance and operation of pipes EN27
5 Special irrigation method for each type of EN5 28 Volumgtrlc mgters and smart EN2S
crop measuring devices
6 Tlme r_nanagement of different stages of ENG 29 Familiarity with _dlfferent types of EN29
irrigation valves and electrical controls
Application of fertilizers and reinforcing - -
7 materials (soil nutrition, irrigation EN7 30 Familiarity with different types of EN30
- pumps and pump motors
fertilizer)
. . Optimal use, service, and
8 \'/I'vzg:jr;s and control of pests, diseases, and EN8 31 maintenance of all types of motors EN31
and pumps
9 Prlnmples of drainage and maintenance EN9 32 Types of plpellnes,.flttmgs., and EN32
of drains valves of the pumping station
. . All kinds of electrical panels and
Methods for determining the distance and - - .
10 frequency of irrigation EN10 33 ;I:::itor:]cal equipment of the pumping EN33
11 Water consumption management during EN11 34 Typ_es of Sensors and |n_teII|geqt EN34
drought and water shortage equipment in the pumping station
Methods of cultivation adaptation to Methods of breaking soil hardness
12 drought and water scarcity EN12 35 after irrigation EN35
Determining irrigation time with the help Knowledge of different types and
13 of tools and technologies EN13 36 stages of obtaining facilities EN36
14 New and optimal methods of irrigation EN14 37 !Ev_aluz?\te the performance of EN37
and water management irrigation system outputs
Familiarity with species suitable for the Princip_les of warehouse and_
15 Lo . EN15 38 protection of the system during non- ~ EN38
water situation of the region RS
irrigation
16 _Informatlon on the return period of floods EN16 39 Use appropriate water transfer EN39
in the area methods
17 Awareness of the flood situation in the EN17 40 Basic method of building a EN40
area greenhouse for greater efficiency
18 Familiarity with irrigation water quality EN1S M Operation and_ maintenance of water EN41
parameters treatment equipment
19 Reduce water losses in irrigation ponds EN19 42 Adjusting the humidity of t_he EN42
greenhouse for the production
20 Management o_f reduction of irrigation EN20 43 Propgr temperature regulation for EN43
water evaporation losses growing greenhouse crops
21 Matching g_ree;nhquse management with EN21 44 Use a windbreak around the EN44
the type of irrigation system greenhouse
29 The effect of enwr_onmental stresses on EN22 45 Optlm_al energy consumption and EN45
crop growth and yield reduction of energy costs
23 Automation in irrigation EN23
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Table 4 Age, education, and work experience of greenhouse owners

Age Studies Greenhouse work experience
Span age Percentage Percentage Span work Percentage
han ag Frequency g Qualification Frequency g experience Frequency g
(year) frequency Frequency (year) Frequency
20 0 0 Illiterate 0 0 >5 4 40
21-30 1 10 Grade 5 1 10 6-10 1 10
31-40 5 50 Grade 9 4 40 11-15 3 30
41-50 3 30 Diploma 3 30 16-20 1 10
51-60 0 0 Bachelor < 2 20 21> 1 10
61> 1 10
Sum total 10 100 Sum total 10 100 Sum total 10 100
Average 40.4 Averagfs work 101
age experience
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Table 5 Status of operation of irrigation systems

Greenhouse Owners Experts Trainers

) p3] 5*“,’ Py g*u,’ p3) 5*(’,’
2 2 > = 58 3 I » 2388 3 » 238
2 9 5 5 = = 2 5 5 o = 2 5 5 o =
5 g g 82 8 & 3835 8 & % &2
= ® s o O ® s & O ® s & O

@ o ? o S o

> > >
1 EH6 470+ 1 067 7 EH4 297 1 003 5 EH4 313" 1 050 7
2 EH2 460= 2 052 8 EH5 293 2 090 10 EH5 307 2 046 8
3 EH4 460+ 2 070 6 EH7 293 2 094 8 EH7 306™ 3 054 6
4 EH10 460+ 2 052 8 EH6 290™ 3 09 7 EH8 3.06™ 3 054 6
5 EH7 450+ 3 071 5 EH10 287™ 4 004 4 EH9 306™ 3 043 9
6 EH9 450= 3 097 4 EH2 286™ 5 016 3 EH2 283 4 0.79 2
7 EH8 440+ 4 097 4 EH9 286™ 5 099 6 EH6 278" 5 065 5
8 EH1 400 5 158 1 EH8 283™ 6 091 9 EH1 263 6 096 1
9 EH5 400 5 132 3 EH1 278™ 7 022 2 EH10 #2256 7 078 3
10 EH3 320 6 155 2 EH3 439* 8 023 1 EH3 =247 8 0.72 4

Total average 4.34 0.95 2.83 0.04 2.86 0.64
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Fig. 1 Comparison of three perspectives of greenhouse owners, experts and trainers in the evaluation indexes of
irrigation systems
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Table 6 Status of operation of educational resources

greenhouse owners experts Trainers

B o 2 ” 2 @
g ) F B =) F 5 2 y =
= 3 > » 8§88 & » 285 & » % 8§ 8
2 3 = > 22 § 2 332I &8 3 3¢z
2 g & 32 7 & & 32 5 g & 3 g g
B 8 & B U 8 & B U 8 & B O

8 ° 3 g ° 3 8 ° 3

g & 23
1 EIR5 410 1 0.88 9 EIR5 340+ 1 093 9 EIR4 394* 1 100 8
2 EIR4 3.00 2 156 2 EIR4 320 2 092 10 EIRS 372 2 096 9
3 EIR12 250 3 143 4 EIR3 277 3 097 7 EIR7 289 3 128 1
4 EIR2 230 4 125 6 EIR7 269™ 4 107 3 EIR3 283* 4 115 5
5 EIR3 230 4 157 1 EIR6 257* 5 114 1 EIR6 272* 5 118 3
6 EIR6 230 4 157 1 EIR2 253* 6 094 8 EIRT 239 6 120 2
7 EIR7 220 5 148 3 EIRLT  240* 7 104 4 EIR8 235" 7 111 6
8 EIR11 200¢ 6 133 4 EIRI0 214 8 094 6 EIRI0 229 8 116 4
9 EIR8 180 7 132 5 EIR12 210 9 099 2 EIR2 228= 9 107 7
10 EIR10 180 7 114 7 EIR8 200* 10 086 11 EIR11 1.78* 10 100 8
11 EIR1 170 A 095 8 EIR11 200" . 1 o EIR12Z 178+ 10 111 6
12 EIR9 110 4 032 10 EIR9 1.78* vy 097 v EIR9 171 11 0.92 .
Total average 2.26 1.2 2.46 0.04 2.56 1.10
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Fig. 2 Comparison of three perspectives of greenhouse owners, experts and trainers on the use of educational
resources by greenhouse owners
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Table 7 The level of knowledge and skills of greenhouse owners about educational needs

greenhouse owners Experts Trainers
2 7 & z 7 £ 2 ]
= 2 > = & & S > = 2 & 3 > = 2 &
> o = < - = % o = < - = % o = < - a3 %
5 23 e 5 o2 =2 88 & 5 o2 Z 88 g 32 a Z
g % & 5 2 o "2 & 5 2 o "2 & 5 2 g
- ) ;u =) O @ m =) W) ) ] =] W)

S ® o S @ © 8 ® o

w > w > w o}
1 ENG6 1 092 16 EN36 303" 1 121 2 EN22 294 1 100 8
2 EN2 2 057 25 EN7 300 2 108 7 EN43 9294 1 080 24
3 EN7 2 074 20 EN8 283 3 095 17 EN3 293 2 0.96 11
4 EN10 10% 2 057 25 EN3 279 4 096 16 EN21 288" 3 0.81 23
5 EN22 410* 2 032 27 ENI10 277 5 094 18 EN39 287 4 106 5
6 EN26 410% 2 057 25 EN43 270" 6 1.02 13 EN35 279" 5 0.97 10
7 EN39 410* 2 057 25 EN27 2.63™ 7 0.89 21 EN42 278 6 0.88 16
8 EN43 410% 2 057 25 EN21 262 8 112 4 EN36 275 7 093 13
9 EN3 400 3 0.67 22 EN1 261™ 9 096 16 EN30 267 8 0.84 20
10 ENS8 400 3 082 18 EN26 2s1** 9 096 16 EN40 267 8 091 14
11 EN20 400 3 050 26 EN6 260 . 089 21 EN4 265" 9 111 3
12 EN41 400 3 050 26 EN4 259 vy 082 24 EN10 265 9 093 13
13 EN42 400 3 0.67 22 EN2 257 12 0.94 18 EN44 265 9 0.61 29
14 EN17 389** 4 060 24 EN14 257« 12 114 3 EN32 261™ 10 0.85 19
15 EN5 380* 5 1.03 11 EN39 257+« 12 1.04 11 EN2 259™ 11 0.80 24
16 EN18 380" 5 132 5 EN41 257" 12 094 18 EN8 250¢+ 11 0.62 28
17 EN25 380* 5 079 19 EN42 257" 12 110 5 EN14 256™ 12 1.04 6
18 EN27 380 5 063 23 EN32 255™ 13 109 6 EN26 256* 12 0.81 23
19 EN30 380 5 063 11 EN44 255« 13 1.09 6 EN31 256™ 12 0.78 26
20 EN32 380* 5 1.03 11 EN5 253* 14 1.04 11 EN7 253" 13 112 2
21 EN11 378* 6 0.83 17 EN38 253* 14 094 18 EN27 253* 13 0.87 17
22 EN4 370 7 125 6 EN9 o252= 15 0.87 23 EN41 250" 14 1.04 6
23 EN19 370 7 082 18 EN30 252¢* 5 1.02 13 EN45 250¢ 14 0.82 22
24 EN31 370* 7 082 18 EN31 252" a 109 6 ENS5 247" 15 123 1
25 EN40 370 7 082 18 EN11 250¢* 16 1.04 11 EN11 247+ 15 094 12
26 EN15 3.67** 8 050 26 EN25 248+ 17 1.05 10 EN15 247+ 15 094 12
27 EN21 3.60" 9 097 14 EN33 248* 17 102 13 EN28 244™ 16 0.86 18
28 EN45 3.60"™ 9 084 16 EN22 243* 18 122 1 EN33 244* 16 0.86 18
29 EN12 356™ 10 0.73 21 EN37 243* 18 114 3 EN16 243* 17 0.85 19
30 EN37 3.50™ 11 0.97 14 EN18 240* 19 1.07 8 EN19 239* 18 0.85 19
31 EN33 3.44™ 12 1.01 12 EN15 238 20 098 14 EN37 239 18 098 9
32 EN1 3.40™ 13 0.84 16 EN45 2.38™ 20 098 14 EN38 2138+ 19 096 11
33 EN24 333" 14 122 8 EN12 237* 21 096 16 EN6 235* 20 0.79 25
34 EN29 333* 14 112 9 EN40 237+ 21 1.03 12 ENI12 220+ 21 0.77 27
35 EN38 3.33% 14 132 5 EN34 234* 22 097 15 EN20 228* 22 0.83 21
36 EN35 3.22™ 15 139 3 EN29 231* 23 107 8 EN34 228* 22 0.89 15
37 EN13 3.20% 16 132 5 EN19 230* 24 088 22 EN1 227+ 23 1.03 7
38 EN44 320" 16 123 7 EN20 230* 24 106 9 EN13 222+ 24 1.00 8
39 EN16 3.11™ 17 1.05 10 EN23 230* 24 112 4 EN29 217* 25 0.86 18
40 EN23 3.11™ 17 136 4 EN28 228*= 25 092 20 EN9 2.06™ 26 1.09 4
41 EN14 3.10"™ 18 0.99 13 EN35 2.2@% 098 14 EN17 206* 26 1.00 8
42 EN34 3.00" 19 0.94 15 EN24 0.92 20 EN23 206%* 26 0.87 17
43 EN9 2.80™ 20 14 2 ENI13 0.97 15 EN25 1.06*= 27 085 19
44 EN36 2566* 21 167 1 ENI17 1.04 11 EN18 200+ 28 0.84 20
45 EN28 211* 22 1.05 10 ENI16 093 19 EN24 200* 28 0.85 19
Total average 3.61 0.9 1.01 2.48 0.9
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Fig. 3 Comparison of three perspectives of greenhouse owners, experts and trainers on the level of knowledge
and skills of greenhouse owners
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Abstract

Emphasis on water resources based on adaptation to water scarcity makes production adaptable to
climate conditions. In this study, after identifying the educational resources, the educational needs of
greenhouse owners were determined prioritized with reference to water scarcity conditions. For the
educational needs assessment, three-dimensional model and Delphi method were applied. Data were
analyzed using mean and standard deviation indices and Kolmogorov and Smirnov, one-sample t,
one-sample Sign, Kruskal-Wallis, and Yumen-Whitney tests. The findings of this study showed that
the operating status of irrigation systems from the three perspectives of "greenhouse owners",
"experts" and "trainers" were 4.34+0.95, 2.83+£1.04 and 2.86+0.64 (out of 5 points), respectively. The
status of exploitation of educational resources from the three points of view were 2.26+1.23,
2.46+0.99 and 2.56+1.10 (out of 5 points), respectively. Moreover, the knowledge and skills of
greenhouse owners regarding educational needs from the three perspectives were 3.61+0.9, 2.50£1.09
and 2.48+0.9 (out of 5 points), respectively. Evaluations showed that greenhouse owners are not
aware of the principles of proper operation of irrigation systems and do not have sufficient knowledge
and skills regarding educational needs. It is necessary to change the content and use of educational
resources according to the greenhouse owner's conditions and interests. In addition, the most
important educational needs of greenhouses owners based on the three views were "time management
of different stages of irrigation”, "how to use irrigation systems" and "introduction of different
irrigation systems and their disadvantages and benefits".
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