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Analysis of Irrigation Water Use for Upland Crops in Jeju
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Abstract

This study was carried out to obtain basic data for the agricultural water development project
in Jeju-do. In this study, Jeju-do was divided into four regions considering the precipitation and
soil characteristics. Water used for irrigation of the major crops was measured using the flow
meter. The summary of the conclusion is as follows:

1. Application rates used for irrigation of the crops in northen and western region where the
precipitation is comparatively light show 14 to 69 percent higher than those in the southern and
eastern region of Jeju-do.

2. For the Unshiu cultivated in the open air orchard, irrigation water use from April to
October was about 90 percent of the yearly irrigation water. For the greenhouse Hallabong,
water use during the heating period (from February to May) is 67 percent of the yearly water
use. Main irrigation period was from first ten days of September to the last ten days of
December for the garlic and cabbage.

3. Application rates for irrigation of the crops cultivated in volcanic soil showed 10 percent
higher than those cultivated in the dark brown soil. From this fact, it can be assumed that the
application rates for irrigation of the crops are relevant to the bulk density of the soil.
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Fig. 1. Location of weather stations in Jeju
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Table 1. Weather stations in Jeju

Jeju
Gosan 1988 nNim
Sogwipo 1961 519 m
Songsanpo 1971 10.7 m
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Table 2. Chemical characters of the main soil

Min 48 43 39 22 26 6.0 21.2 15 08
Max 6.5 6.0 5.7 148 210 26.6 2284 7 746
Mean 54 49 50 6.6 10.9 139 115.1 548 17.8

A Dark brown soil

Table 3. Physical characters of the main soil

B: Very dark volcanic soil

C: Dark volecanic soil

(DarthL)j:?vU;l soil) | Fine sitty B5 10.2 Well drained 2.0~60 1.2
Minag

(Very dark volcanic| ~ Ashy 756 515 Well drained 6.0~12.0 07
soit)
Gujwa Excessively ) -

(Dark volcanic soil) | ASY 08 50.1 drained 60~120 0.8

MR.: Moisture retention{scil depth 0~19 cm)

Table 4. Status of four regions

Prec. 1,870.8mm 1,161.0mm 1819.1mm 1452.6mm
Weather
Temp. 15.2°C 155C 16.1°C 15.3C
Altitude . . Dark brown soail . : Dark brown soil
So 0~200m | Dark voleanic soil yer"aar volcanic soil| Very dark volcanic soillyen"yark voicanic soil
Zo/git%m Very dark volcanic soil | Very dark volcanic soil | Very dark volcanic soil | Very dark volcanic soil
Bukjeju-gun Bukjeju-gun Sogwipo-si Jeju-si
District :Jocheon,Gujwa ‘Hangyeong,Hanlim
Namjeju-gun Namjeju-gun Namjeju-gun Bukjeju
:Pyoseon,Seongsan :Daejeong,Andeok ‘Namwon :Aewol

Note) Prec, and Temp.: Mean precipitation and Temperature by year

Altitude: Height above the sea
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Table 5. Major crops and cultivated areas by regions

{Unit : ha)
. Total Major Cuiltivated
eg growing areas Crops areas{%)
Jocheon 3,500 Unshiu 1,541(44.0)
Garlic 1,508(34.5)
Bukjeju-gun ) Potato 590(13.5)
Gujwa 4,376
Carrot 1,610(36.8)
Eastern
Cabbage 180(4.1)
Pyoseon 3,298 Unshiu 1,264(38.3)
Namjeju-gun Unshiu 1,460(43.0)
Seongsan 3,392
Carrot 1,007(29.7)
Hangyeong 4,250 Garlic 1,288(30.3)
Bukjeju-gun i Garlic 1,236(34.7)
Hanlim 3,564
Cabbage 217(6.1)
Western
. Garlic 1,819(38.0)
Daejeong 4,785
Namjeju-gun Potato 1,237(25.9)
Andeok 2,649 Garlic 561(21.2)
o Unshiu 4,488(75.7)
Jeju-si 5,930 -
Garlic 993(16.7)
Southern -
o Unshiu 1,844(33.2)
Bukjeju-gun Aewol 5,551
Cabbage 600(10.8)
Seogwipo-si 6,760 Unshiu 5,896(87.2)
Northern
Namjeju-gun Namwon 5,452 Unshiu 3,578(65.6)
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Table 6. Growing system of major crops in Jeju

el o 1 Year (Month) , 2 Year (Month) ,
Yer | 1] 2]314]|5]6|7]8]9 t0]nj2]1]2]3]4[5]6
Greenhouse Heating | Bloom. Harvest
Hallabong Sl Lk S e i
Open air Harvest
Unshiu et R x;ﬁ ‘ % o
Gariic . ‘ Harvest
e
Cabbage S e l HarV@StJ
Bl s,
Note) : Growing season, %] : Peak irrigation time
Table 7. Observation plot number and area of major crops
{Unit : No, nf, ni)
LR o Plot number by soil (areas) imigation
Csps ‘ Region P, PE B c watir use
Sum 30(203,880) - 30(203,880) - 1,646
Unshiu Western 5(60,720) 5(60,720) 517
(open air) Southern 19(95,260) 19(95,260) 697
Northern 6 (47.900) 6 (47.900) 432
Sum 17(45,450) 17(45,450) 27,412
Hallabong Eastern 1(2,800) 1(2,800) 1,529
(greenhouse) Southern 13(37,370) 13(37,370) 21,920
Northern 3(5,280) 3(5,280) 3,963
Sum 14(35,830) 3(13,160) 11(22,670) - 16,402
Unshiu Eastern 2(9,200) 2(9,200) 3,315
(greenhouse) Western 1(3,960) 1 (3,960) 2,235
Southern 4(7,500) 4(7,500) 2,833
Northern 7(15,170) 7(15,170) 8,019
Sum 43(160,040) 9(28,210) 34(131,830) - 30,173
Garlic Eastern 27 (69,285) 6(14,350) 21(54,935) 5,786
Western 16 (90,755) 3(13,860) 13(76,895) 24,387
Sum 39(112,384) 7(20,930) 25(46,984) 7(15,930) 11,727
Eastern 1(3,630) 1(3,630) - 435
Cabbage
Western 13(31,710) - 13(31,710) - 4,064
Northern 25(77,044) 6(17,300) 12(43,814) 7(15,930) 7,228

Note) A: Dark brown soi, B: Very dark volcanic soil, C: Dark volcanic soil
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Table 8. Imigation requirement by crops and regions
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{Unit : i/10a)
Crops Eastem Westem Southem Northem Mean
( oggﬁhi;r) - 8.51 732 9.02 8.08
( ;ggﬁﬁgﬂfe) 546.07 - 586.55 75057 603.11
( grggnsr:‘gﬂse) 360.32 564.42 377.68 52858 457.80
Garlic 83,51 26871 - - 18853
Cabbage 119.83 128.16 - 93.63 104.35
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Fig. 4. Irigation water use during the growing season
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Table 9. Imigation water use by soils
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{Unit : 1 /10a)
) Cabbage Plot number by soil (areas)
Regon A ‘B C A B C
Eastern 119.83 - - 71.42 85.10 -
Western - 128.16 - 269.55 268.56 -
Northern 80.10 97.73 97.93 - - -

Note) A:Dark brown soil,

B:Very dark volcanic soll,

C:Dark volcanic soil
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