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A Study on the Utilization of Irrigation Systems for Greenhouse Farming
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Abstract

A survey was conducted to get information on the utilization of irrigation systems for

greenhouse farming. Three regions were selected which represent geographical characteristics
such as neighboring urban area, flat-field area, and mountainous area. The number of green-
house farms interviewed was 432 in total. The contents of the survey consisted of general
charateristics of greenhouse farmers, the size and location of greenhouses, cultivated crops, ir-
rigation method, irrigation scheduling, and irrigation automation. The analysis of the sur-
veyed data showed that greenhouse farmers did not take technical assistances. Proper criteria

or guidelines for selection and operation of irrigation systems were not available. Irrigation
systems were operated by hand. Irrigation scheduling were executed by farmers’ experience.

Maintenance of irrigation systems in general were poor. Development of economically reason-

able irrigation system is of importance.
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Table 1. Detailed survey components of the
questionaire
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Table 2. Farmers’ experience in greenhouse farming and their education level

(29 1 57H (%))

B AEEEEEIC) % g .
T ¥ o5 [6<10 [11~15 | 16~20]21 o R |2 E | 2 2|1 & | Y & g A
Ga 39 42 36 | 19 12 6| 18| 47 59 18 148
(62.4) | (28.4) ! (24.3)! (12.8)! (81)| (4.0)| (122)| (31.8) | (39.8) | (12.2) | (100)
Ao 48 30 28 31 59 12 92 45 43 4 196
T (295) | (15.3) | (14.3) | (15.8)] (30.1) | (6.1)| (47.0)| (23.0)1 (2L.9)| (200 (100)
) P 49 21 2 4 5 3 35 14 24 5 81
S (605) | (25.9)| (25)| (49)| 6.2)| 37)] (432)| (17.3)| (29.6) | (6.2)| (100)
4 A 136 93 66 54 76 21 145 106 126 27 425
(32.0) | (21.9) | (155) | (12.7)| (17.9) | (4.9) | (34.2) | (24.9)| (29.6)| (6.4)| (100)
594 x*=85.1 p<.001 x'=623  p<.001
Table 3. Size and location of greenhouses
(&1 1 57 (%))
= EERERE) A2y ANde AE
1300 ©]3H300~600| 600~1,000 [1,000~2,000[2,000 |4 & A = Wl o | & A
e 18 36 49 36 9 148 132 16 1 149
(12.2) | (24.3) | (33.1) (24.3) (6.1) | (100) | (88.6) | (10.7) | (0.7) | (100)
i iHml 39 51 | 49 42 15 196 | 108 92 0 | 200
TU(19.9) | (26.0) | (25.0) (21.4) (7.7) | (100) | (54.0) | (46.0) | (0.0) | (100)
eom 39 24 14 2 2 81 17 63 1 81
(48.1) | (29.6) | (17.3) (2.5) (25) | (100) | (21.0) | (77.8) | (1.2) | (100)
a A 96 111 112 80 26 425 257 | 171 2 430
(22.6) | (26.1) | (26.4) (18.8) (6.1) | (100) | (59.7) | (39.8) | (0.5) | (100)
o4 =913 p<.001 =107.3 p<.001
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Table 4. Type of cultivated crops
(29 577 (%))
£3d9 | A A
79(97.5) 1357(83.0)
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Table 5. Type of irrigation methods used

(291 1 %7 (%))

2w A 4 9 A B o9 A e 25 4 A
YA A e 4 HW = L3 A oo | A & | 3 4 -
B4sa | 43(25.9)[185 (8.69) 5 (5.1)[143 (50.2)| 90 (47.9) 0O (0.0)]220 (56.0)| 13 (15.5)] 33 (48.8)
AR | 44 (26.5)] 6 (2.8)] 45 (45.9)] 52 (18.2)] 42 (22.3)| 1(25.0) 90 (22.9)] 5 (6.0)| 95 (19.9)
A | 3 (1.8)] 19 (8.9)] 13(13.3)] 26 (9.1) 9 (4.8) 0 (0.0)] 35 (8.9) 0 (0.0) 35 (7.3)
Awrs 2 | 58(35.0)] 3 (1.4)] 23(23.4) 49 (17.2)] 34 (18.1)| 1(25.0)| 34 (8.7)| 50(59.5)| 84 (17.6)
2x8gy| 17 (10.2)] 0 (0.0)| 12 (12.2)| 15 (5.3)] 13 (6.9)] 1(25.0)] 13 (3.3)| 16 (19.0)] 29 (6.2)
Bl AE| 1 (0.8)] 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)) 1(25.0) 1 (0.2); 0 (0.0)f 1 (0.2)
g A [166 (100){213 (100)] 98 (100)|285 (100)(188 (100)| 4 (100|393 (100)| 84 (100){477 (100)
o A4 2?=28.7 p<.001 ¥2=127.6  p<.001 2*=1708 p<.001
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Table 6. Ways to choose irrigation methods and to decide system sizes

el o vt
{HA 5576

- e 4357 WA TR Py
* gadlAded [ sdda A 4D [ Hew | gdn A A
Holo] grold | 133(89.9)]194(99.4)| 67(83.7)]394(93.1)] 137(94.5)| 193(99.0)] 72(90.0)| 402(95.7)
FAAZI)F] 2H| 1 (0.7)) 0 (0.0)] 1 (1.3) 2 (0.5)] 0(0.0) 1(05) 1 (1.2) 2 (0.5)
Z8 Eole] 23 | 11 (74)] 0 (0.0)] 2 (25)| 13 (3.1) 5 (3.4)] 0 (0.0)] 0 (0.0)] 5 (1.2)
WHRAS AL 24| 3 (2.0)] 0 (0.0)] 10(125)] 13 3.1 3 (21)| 0 (0.0), 6 (7.6)] 9 (2.1)
7] & 0 (0.0)] 1(0.6) 0(0.0) 1(0.2) 0(0.0)| 105 1(1.2) 2 (05)
3 A 148 (100)| 195 (100)| 80 (100)| 423 (100)| 145 (100)| 195 (100)| 80 (100)| 420 (100)
& o 4 1’=49.9  p<.001 x*=283 p<.001
L}, Zfglel ME 2 mjAlMel 2N Table 7. Farmers’ complaints on irrigation
:g-na systems
AldE7HEe] dAl AMgStn JE WAwE e (29l : 571 (%))
4 W, 90% ol FrhEo] AEY Eg A N B i i
66 9 30 | 105
o d sl Kol A~ d =] % ] é =
& W] B3l Bl AxAz AASYL, 6% R Aldul7) %o Bt (66.0) | (16.7) | (69.8) | (53.3)
7} F3 Foolu BRI ALY g wol 5 2 5 23
3 ) al
A ARSAEH, 42 ASsBe) wee Ao PARARR S o oy ain
gle ez Jeyth @AY 7rE 2R TAe] AF 14 42 7 63
e ALAE WAPE HAFI% FAR @ BRIG | (140) | (77.7) | (162) | (32.0)
2% woln gk 2edes gue Ay WHEAEA L 00 G O ¢
2} 3}o] 91 . . 0. .
NAAREAE G FAAEA DA AR il GOLOD. 08 8D
HRAE WP A & AAsied A o] 47wt @0 | 00)| 0.0)] 1.0)
£ F e IF Z1EIY AHe] AY Qo 4 A 100 54 43 197
old] thEk thdo) A FF Aoz weks) (100) | (100) | (100) | (100)
& 9 A =750 p<.001
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Table 8. Farmer’s satisfaction on irrigation

Table 9. Ways to decide time and amount of ir-

systems performance rigation
(29 : F75(%)) (29 1 5(%)
FE | GAW [ AeHE [ £3d | 4 F ¥ |3 Aew  ewd A A
qeurE | 4 @ 1 05 4 BT 9 (22) copas 1 0 0 1
W E (104 (70.8)] 73 (38.9) 36 (51.4)|213 (52.7) ™ 0.7)] 00| 00| (02)
B E | 30 (204)] 68 (36.2)] 22 (31.4)[120 (29.6) Q2 0 0 0 0
BubE | 9 (6.1) 45 (239) 6 (86)] 50 (14.8) © 0.0)| (0.0)] (0.O)| (0.0)
eBtE| 0 (0.0) 1 (05)] 2 (29 3 (0.7 QA7 /R 5 0 3 8
& A 147 (100)[188 (100)} 70 (100)|405 (100) (3.4)] 00| 38| 19
& oA =750 p<.001 141 196 77 414

Hoz 97.7%7F AEA QA INAAET
whRs AR Ao vEta, 871 Er1v)
Elo|H &, 1/} Frinte] EGFRE ASEAE o
&3l A%, dARE o&dls Hee U
o B3 95 g Agn AEY £EUE 0
A e #HetE] BNE ix g3 FEH
e ANFEE oz Jeged, o &

Ag & Yok A7 Azke) AAle AR
A9 Aol Ba stk A et

of. WHRISste] HE W WY

D A58 A%

WIAFHE =58 ¥
Ag A2 & 5 A FHo2 7t Ak ol
N AZFHoz $483 Ut slgelth aey
AEFELNAE A58 294 RaT A,
AAR o2t 057%9 FrhEe] WAL &
Foz 2%3%n Utk AGEEE AN
a%el BrhEl ABEMUI%)T WATAT%)
oz WAAYL dn Y3 ALAT $HU A
£ A Ad @91 ok A ATERE
Sl7t AsnTh AF 2 RAFH ol o2 ¥
& Aoz yugth AuEA HRAA BE ¥
WEe] WHAFRE FANe 9922 QD
& 271% A7 Gasn £ BE 2t
Fastths Aol

= (92.2) |(100.0) | (96.2) | (97.7)
1 0 0 1

71 e

(0.7)] (0.0)] 0.0)] (0.2)
. 148 | 196 80 | 424
¥ A (100) | (100) | (100) | (100)
&9 A 2'=10.9  p<.01

Table 10. Status of irrigation automations in
greenhouses

(29 L 371 (%))

E- 11_9% L] ‘ZHHHZ}%% 44
wApd Aed 43d Al & |3 |
524 6 2 2 6 41 10
@2 ol @5 D G.6)| 24)
WAE 7 0 1 4 4 8
4.7 (0.0)] (1.2)] (1.1 (5.6)| (1.9)
135 | 194 | 77 | 342 [ 64 406
TN
(91.2)((99.0)((96.3)[(97.2)(88.8)|(95.7)
4 148 | 196 | 80| 352 | 72| 424
(100)| (100)| (100)} (100)| (100)| (100)
S 9 A | x2=140 p<.01|x’=104 p<.0!
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Table 11. Needs for irrigation automation 7, duts A, 1), SfolulAE £ 2 e
(&9 @ 571 (%)) g A M e AR, AxygEe, &4
;[_,_ 1 Z] 91i % ZHHHZ—}"E?% 2 i—ﬂ ii‘.% ﬁi‘s},\,\_l_, XH—?*tﬂoﬂ}\1 66% I’ —r‘—ri
T e eEE A 2| »2, 29RE AABNE 7HA NS e
114; 115 51 222 58| 280
= uzsl_hg_‘_E_}\-l% Qi,i 5o B
Bastnt (77.0)[(58.7)|(63.7)(63.1)|(80.5)|(66.0) A ,}: ¢ E&A H &7t oo f
A Z 3 23T
(22.0)|(34.7)[(31.3)|(31.8)|(18.1)[(29.5) Hhg 2, A A ﬂﬂ*% B3 vt
— 3 13 4 18 i 19 Al w7l AE3ln e WwRAEE &
— (2.0)! (6.6)| (5.0)| (5.1) (1.4) (4.5) el MzxE BAME Ax, marasfel s
& A (1(1)3 (légﬁ (102‘)) (lf’)zf ( 10(73 (1;‘)(2)‘; oM AEE AT WAVLE AgHE FoE
Ji- 3 \AE =N } =
$ o A | x?=48.7 p<.0l| x*=81 p<.01 A ARt Uds INEHE 7MY daste
Ao g vepdth
Table 12-1. Popularity of irrigation methods by region and cultivated crop
o S (P9 574 (%))
2 oz = o £ A a2 = ‘é i 2 2
- R A & g5 ) & ey v
BrEis 25 (16.9) 162 (82.6) 6 (7 5) 188 (53 4) 5 (6.9) 193 (45.5)
AR 40 (27.0) 26 (13.3) 33 (41.3) 86 (24.4) 13 (18.1) 99 (23.3)
az) 2 (1.4) 6 (3.1 3 (3.8) 11 (3.1) 0 (0.0) 11 (2.6)
Atz A~ 16 (10.8) 2 (1.0) 10 (12.5) 14 (4.0) 14 (19.5) 28 (6.6)
2=ZHEY 27 (18.2) 0 (0.0) 5 (6.2) 8 (2.3) 24 (33.3) 32 (7.5)
&oju| AE 1 0.7 0 (0.0) 1 (1.2) 1 (0.3) 1 (1.4) 2 (0.6)
s =3 37 (25.0) 0 (0.0) 22 (27.5) 44 (12.5) 15 (20.8) 59 (13.9)
g A 148 (100)| 196 (100)| 80 (100) 352 (100) 72 (100) | 424 (100)
9 A x*=241.1 p<.001 2—1342 p<<.001
Table 12-2. Popularity of irrigation methods by irrigation method being used
(|9 1 571(%))
e NEHD T BAEAE _ q
Frss | A4 | newl | dwss | suade | seluaE
ByE A 175 (76.4) 8 (8.4) 12 (34.3) 8 (9.5) 0 (0.0) 0 (0.0)] 203(42.9)
FopsRul)| 38 (16.6) 48 (50.5) 9(25.7) 12 (14.3) 9 (31.0) 0 (0.0)0 116 (24.5)
a7y 1 (04) 2 (2.1) 9 (25.7) 0 (0.0) 0 (0.0) 0 (0.0) 12 (2.6)
AWF A 1 (04) 0 (0.0) 0 (0.0) 26 (31.0) 1 (3.5) 0 (0.0) 28 (5.9)
2T 9 (3.9) 5 (5.3) 0 (0.0) 16 (19.0) 11 (37.9) 12 (100) 42 (8.9)
goju| AE 0 (0.0) 1 (1.1) 0 (0.0) 1 (1.2) 0 (0.0) 0 (0.0) 2 (0.4)
1l o} 5 (2.2) 31 (32.6) 5(14.3) 21 (25.0) 8 (27.6) 0 (0.0) 70 (14.8)
% A 229 (100) 95 (100) 35 (100) 84 (100) 29 (100) 1 (100)] 473 (100)
& 94 1’=462.7  p<.001
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Table 13-1. Time required for irrigation per day

(29 . T2 (%))
2 = A 49 £l _ i A 2= ’ﬁ R
! A9 ki A |
1417k m)at 42 (284) 88 (44.9) 42 (52.5) 154 (43.8) 18 (25.0) 172 (40.6)
1~2A17¢ 35 (23.6) 70 (35.7) 28 (35.0) 119 (33.8) 14 (19.4) 133 (31.4)
2~3A17k 39 (26.4) 19 (9.7) (8.8) 44 (12.5) 21 (29.2) 65 (15.3)
3~4A17k 17 (11.5) 12 (6.1) (3.7) 23  (6.5) 9 (12.5) 32 (7.5)
4417} o] A+ 15 (10.1) 7 (3.6) (0.0) 12 (3.4) 10 (13.9) 22 (5.2)
3 Al 148 (100) 196 (100) 80 (100) 352 (100) 72 (100) 424 (100)
494 x*=487 p<.001 x*=354  p<.001
Table 13-2. Time required for irrigation per day
(B9 57 (%)
2w AgE s = FALAHE 4 A
i Er3s AN A=A Agts ~ AXHFE | FolnrE -
1A} =gt 101 (44.1) 34 (35.8) 19 (54.2) 28 (33.3) 10 (34.5) 0 (0.0)| 192 (40.6)
1~2A17F 78 (34.1) 31 (32.6) 12 (34.3) 17 (20.2) 8 (27.6) 0 (0.0)| 146 (30.9)
2~3A| 7t 25 (10.9) 20 (21.1) 1 (29 20 (23.8) 6 (20.7) 0 0.0) 72 (15.2)
3~4A|7} 14 (6.1) 8 (8.4) 2 (5.7) 10 (11.9) 3 (10.3) 0 (0.0) 37 (7.8)
4A17} o)A 11 (4.8) 2 (2.1 1 (2.9) 9 (10.7) 2 (6.9 1 (100) 26 (5.5)
3 Al 229 (100) 95 (100) 35 (100) 84 (100) 29 (100) 1 (100)| 473 (100)
&9 4 =486 p<.001
Ab ZEZHE R AIZH Zo g3 oz WalE Holx AL A 7
ARG AR e AIE B4 F 2 9 AE, AujE, AEE, AL &

3, AAIzIe] 1AIZE BRI AS7E 40.6%, 1
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oh @A 1AI7F H]R), 1~2412), 2~3412k0]
A8HE 797t Ztz 284%, 23.6%, 264% 2
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Table 14. Regional characteristics on the utilization of irrigation systems for greenhouses
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