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Studies on the Consumptive Use of Irrigated Water in Upland
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Summary

The study results of the moisture consumption character and irrigation effect of to-
mato, red pepper and chinese cabbage, in case the soil moisture is kept with different
moisture content by the soil properties(loam, sandy loam, sand), are summarized as
follows:

1. The available rainfall under bare soil condition had an order of sand>sandy loam>
loam and their average was 64.2%.

2. Totai moisture consumption under bare soil condition had an order of loam>sandy
loam>sand and their average from May 7, 1983 to Oct. 31, 1983(total 178 days) was
750. 2mm and their daily average was 4. 2mm.

3. The amount of irrigated water to keep certain soil moisutre under bare soil condition
showed minimum in sand and maximum in loam. It is considered because the capillary
phenomenon was more developed in loam.

4, Total moisture consumption of tomatoes under premature cultivation showed 925mm
in maximum and had on order of loam>sandy loam>>sand. In the aspect of re-irrigation
point, it had an order of PF 1.5> PF 1.7>PF 2.1. In case the twenty years's drou-
ght frequency was taken into account, the target amount of irrigation water meeded
for premature cultivation was 916mm and its average daily moisture consumption was
10, 8mm. ,

5. Total moisture consumption of red pepper under open cultivation showed 1145mm in
maximum and had an order of loam>>Sandy loam>>sand. In the aspect of re-irrigation
point, it had an order of PF 1.5> PF L. 7>PF 2.1 In case the twenty year’s drought
frequency was taken into consideration the target amount of irrigation water was
1,174. 8mm and its average daily moisture consumption was 8. Omm.

6. Total moisture consumption of autumn chinese cabbages was 349mm in maximvum and
had an order of loam>sandy loam>sand. In the aspect of re-irrigation point, it had
an order of PF 1.5>PF 2. 1>PF 2.7. In case the twenty year's drought frequency
was taken into account, the target amount of irrigation water needed for chinese ca-
bbage cultivation was 259. 5mm and its average daily moisture consumption was 6. 5mm.

7. It is effective to keep the soil moisture of tomato from PF 1.5 to PF 2.1 in loam
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and the soil moisture control was effective in sandy loam than red pepper and chinese
cabbage. In,sand, the production was severaly decreased and the re-irrigation point of

PF 1.5 was effective.
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Table-1, Physical properties of soil used

\"\C\lzzt‘igr;specificg Atterberg limit g mechanical analvsis(%) soil classification
N LL | PL above | 2.0— | C.05— | blew | Unilied fprovision
\ i Pl | Classifi- | classifi
. lgravity | ., W - { - .
soil i (%) | (%) 2.0mm % 05mm | 0,005mm { 0, 005mm | ™0 1 " ation
A-Soil | 2,62 130.5123.0] 7.5 7.0 | 298 | 4sn 18,1 cL | loam
. ! ‘ - | sandy
B-Seil | 2.63 {19.21 —| NP 17.4 j 40,2 31,7 10,5 |sM—s ¢| ¥pay
CSoil | 260 | —| —|NP| 153 762 8.5 o | sp |sand
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Table-2, Total amount of manure for the
test field. unit g/2. 7Tm*

classification I NO,

rema-
P,0, { K,0 } Ca0 ; s

base manure| 112 200 48 | 250 (83, 5.4
(83)] (333)] (80)| (333)] (8.24)
added
manure
Ist 80 64 13 — 5,23
(50) (9.20)
2nd 80 64 28 — 6,7
(50) 70) (10, 4)
3rd 80 b4 28 - 6,24
0 (10, 20)

Numbers with parenthesis are chinese cabbage
and the others are tomato and red pepper.

Table-4, Amount of irrigated water per one

time (mm)
irrigation point |PF 1,5IPF 2.1 ) PF 2.7
loam 28.1 ‘ 4.8 | 41.7
soil -
sa?gayl;l [ 27.2 ; 33,7 | 38.9
properties
sand 22,2 ! 27.2 ‘ 32.9

vk, Table-49] 1E{#KE, Table-59] HEKEH
& A £ ARl @Kk BREE Table-6
F 2ok, DIL9 BFE 198359 sEFol v 204
Ee BREE T FHKE BRE 7 &
o}, 204F S BWEST 3U%e #Aud BR:e

Table-3, Amount of the effective moisture content of fest field

: effective ratio of
soils depth asp lﬁ:ai.;im s:atu;a_tted field capacity| at PF 2,7 | moisture effective
(cm) pect pacity (%) (%) content | moisture
gravity (%) (%) (%)
0—10 1,02 33,5 28.9(PF 1.7)]  15.0 13.9 32
loam 10—20 1,05 34,0 30,9(PF 1.8) 15.1 15.8 33
20—30 1.10 34,1 32,5(PF 1,8) 15,3 17.2 35
Total 48.5 100
0—10 1,20 30.5 25,2(PF 1,6) 12.3 12,9 32
sandy-loam 10-—-20 1,24 32,4 29, 1(PF 1.5 13.9 15.2 33
2030 1.26 33,8 31,2(PF 1.4)] 152 16.0 35
Total. 45.7 100
0-—-10 1.35 27,7 21.3(PF 1,2) 10. 4 10.9 32
sand 10—20 1,39 28,3 24, 5(PF 1.1)| 1.1 13.4 34
2030 1.45 30,0 28,1(PF 1,0) 14,2 13.9 34
Total 40.0 100
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Table-7=} Fol 58 7THYH 10A 0HAAY %% z AAN4% A4 $uFe 58 7HEH 108 318
g 492, 5mm, EE 654.8mmo 3ich, whelA 19 7A o) & 732, 7mmrt 2 5HA Hrh, B Fo] KR
83z el A¢F 728mme] el 20 FHES A feell 4 = 804.4mm9] FKEo] odvin B|MEY
$&= 235.5mmrt deve Be FAlFge] o vl gled, ol AL Wik olw = WK
£ ¢ F A% 20F HEY S 492.5mm F el A EET A o A w3kl Ad 732. 7mm
8342 BHHEE 64.2%0]3 022 o & &3 g gulgn KEFERTDE A 2838 ¢ F U
o 20d $ITUEAY RETEE 64.2%2 Eob o},

316.2mm7} vk, webA K EEREC] BT 750, .
Jmmo]9l e m 2 434 0mme] HAEHS Fusb 2 2. FEXRFE EWERHER kounk

2%¢ ¢ F Utk v #WLel A PF 152 §4 7}. EOlE
& A% F5ELsy o] 1,048, 9mmrt 4£8HE Table-82 Entzol A FARIRIHBKES H
Table-5, Comparison of the number of irrigation times by soil properties and PF values
. : May June | July August |September; October Total
seil properties ‘ PF | (25days) | (30days) | (3days) | (31days) | (30days) 1(31days) (178days)
1.5 4 5 1 2 4 4 3 22
loam 2.1 2 2 1 2 2 2 11
2,7 2 2 ‘ 0 1 0 1 6
1.5 4 5 | 0 3 | 3 1 16
sandy-loam 2.1 ! ] 2 1 1 13
7 3 0 1 0 0 6
1.5 2 2 )’ 0 2 1 1 8
sand 2.1 1 2 [ 0 1 Q
7 1 1 0 1 0 | 3

Table-6. Total moisture consumption(1983.5.7~10.31)

amount | total
of number | total : : days of | total

soil PF irrigated of irrigated arv;ngl:llle Ié‘;;gg;? intermi- |consump-

properties water perjirrigation | water (mm) tion ssion tive use
one time {(numbers)| (mm) (pmm) (days) {(mm/day)

(mm})

1.5 28.1 22 617.9 | 431.0(59.2%)) 1,048.9 | 8 5.88

loam 2.1 34.8 11 382.8 | 423.1(%8.1% 805. 9 16 4.53

2.7 41.7 6 250.0 | 460.3(63.2%)j 710.3 30 3.99

L 1.5 27.2 16 435.1 410.1(56.3%) 845.2 11 4.75

sandy-loam | 2.1 33.7 13 438.0 | 421.2(57.9%)] 859.2 14 4.83

2.7 38.9 6 233.4 | 506.7(69.6%) 740.1 30 4.15

s 22.2 e | 77 [assoeesw)| s07 | 2 3.15

sand 2. 27.2 108.6 | 543.5(74.7 % )i 551.1 ! 45 3.10

1 2.7 32.9 3 98.8 | 530.5(72.9 %)‘; 629.3 ’ 40 3.54

average | — ! 3.9 | 9.9 | 293.6 | 467.7(64.29) 750.2 | 26,2 | 420

Table-7. Rainfall and evoporation with twenty year’s drought frequency(1976)

classification | 5. 7~5.30 1 6. 1~6.30 f 7. 1~7.31 [8. 1~8.31 | 9. 1~9.30 }10. 1~10.31 Total

176.7
116.5

rainfall(mm) 36,9 , 49.2

evaporation(mm) 128.2 | 141.9

90.3 i 8.7 | e07 | a5
7.6 | NL9 | 787 | c6h8
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Table-8. Monthly consumptive use of tomate

1
[ thl . total | ratio of
monthly consump- . | effe- cons- | supplied
soil , PF | accumulated | tive use (mm) 1‘:& ctive | PP lumpt-| water te ev?é"
. | va- rainfall rain- ive {total cons-| ;.5
properties lues (mm) ?::rt:; fall ?:ter use ofjumptive | 3?;1)
May ’ Tune | July (mm) ™) water use of wa-C
| (mm) ter (%) |
1.5 total(503.1)| 216 | 310 | 399 | —]69 | 925 72
2.1 May 28.6[195 |25 | 308 | 247.11 256 498 | 754 66 433.7
loam 2.7 | Jun. 56.61143 | 186 | 234 —|  —{307 |563 55 |May
mean| Jul. 417.9|184.7| 249 | 313.7] —| —|491.3/747.3] 64.3 | 134.8
1.5 — 237 | 290 | 367 — —; 625 | 884 70 11“5“23 5
sandy-loam 2.1 — 204 {228 | 287 | 244.11 259 460 |719 64 Jﬂg .
2.7 — 140 [ 175 |22 — | 276 | 535 52 g
mean — 193.7] 231 | 291.7 — —1| 453.7] 712.7| 62 g
1.5 - 229 | 276 | 340 583 | 845 69
2.1 - 181 1217 | 280 | 241.1 262 416 | 678 61
sand 2.7 - 135 | 166 | 219 —| _l2se |s20 50
mean - 181.7] 219.7) 279.7]  —| —| 419 | 481 60
average I( - | 186. 7' 233.2] 295.0] 244. 1] 259] 458.7) 713, 1 - [
B BREA £F] ST G KHHEE Ak,
Z7g4 bz Jed, ol AEAY £RE] Bl Evte AuAd L85 EEKE] HAA

A B ok AL A%, OEEY F71¢1 g%
Relzr Az 552 2587, 689 30HME, 7H
9 31HM # 85HM =ErvlEd 289 EKES
el v ey J3F 584 & 186. 7mm, 6F¢]
= 233.2mm, 7Hol & 295.0mmr} Q¢ oH,
MAKDBBRES #tdA4 PF 152 A48 3%
A9 925mmrt 4£4=gh weEA Fuge 55
9] 134.8mm, 6A9) 152.5mm, 752 146.4mm,
5 EvtEY BEHMhY $2% 433.7mmd] o3
o MKSWEEBEC] 925mmo]y] o o Zubaule=
2.13°] "o, weiA, #EKES] fpgol BimEA &
< el et dy AL ¢ F AT F,
Fip A= A 1030 Fol wjsted 2.130]9 R
e FFe] T A F AAh

EvtE 1l o8 #KSEEREL 3T 713.7mm
7} 285329 ol = 1ol w3} i B9 =
ded E g vdehidc &, #gde F
A7 M FE 10301 es SRR ie #Ei4
(loam)ol A &o} HF 1.17, AFEAAE= 1.12,
AAEAAE 0.800] Gl vldted Erlx A¥A
= @t 1,72, AGEAA L64, AAEANE
1.572 AAEA B g ¢ AR T

PF L.52 §A% A% 29 = 669mmr} =83 &
& 4 Atk zEv 20 ol Ee] @E FAK
HBERS ¥ 9l6mmrl 2802 FiE EulE
1ffol 285 = AKEL 9l6mmE Holok & &
T 9t =% Eutel 1H FHKSERES 8.3
mme| 2 FFEAILSFE 5.5H A KR
2% 2vted FEE5E 1A 4 19622 8§
43 bl &Y, o]+ 1H 5.8mme] AKEY FF
£ 3 Aclnz FRBETE Ao} MEAR
4+ =zt gold Aoz Az,

oo =

234 A ARKSBREES ALY 235 2
7] Table-9% 7}, =& didz ErtEd 73
S8} zro] Aol HEES A vt KW REC]
2t gud oAx AE47 AR w2 S
g HAolw =& AL45 BHEY St EREH
= Ao A7Art, 58 7TAYH of 30H7A 147
Hel x8% %532 +#d gt g2t o0& 3
#3 2d 550l 114mm, 684 & 179. 8mm, 7H
of 227.9mm, 8] 241,2mm, 9F¢] 191, Smm7}
2959w BAHHEES BLdA PFL5E
FAT ¥ BAERSBERES 1, 45mm7} £85
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Table-10. Monthly consumptive use of chinese cabbage

monthly ) total ratio_of
: | ) _| supplied
) PF accumulated c?llgzur(nrgg;e drained etfif;;c L Slll? c{) Co;‘tsi‘;? water to| evapo-
soils precipitation water : total co- | ration
values rainfall | water | use of N
(mm) (mm) (om) | (mm) | water nsum?tlve (mm)
se o -
Sept. | Oct. (mm) l};eet( %;va
1.5 - 174 175 152. 6 177 172 349 49 166.8
2.1 329.6[151(107){151 (70) — — 125 302 41 [Sept.
loam | 7 - 131 hiss — ~ 89 | 266 B e 0
mean — 152 153.7 — —_ 135.31 305.7 43 70.4
1.5 Sept. 253.4[172 174 143. 6 186 155 34 45
sandy- 2.1 | Oct.  76.1]143(113)[145 (73) - —| 102 288 35
loam 2.7 — 128 128 —_ —_ 71 257 28
mena —_ 149. 6 150. 6 —_ —_ 109.3] 295.3 37
1.5 —_ 165 167 143. 6 186 146 332 44
2.1 - 140(120)(142 (77) - - 9 282 34
sand 2.7 —_ 133 136 - — 65 251 26
mean — 146 148, 3 - —_ 102. 3] 288.3 35
average - ‘149. 2 ;150. 9 l146. 6 l 183 ’ 115, 6[

298, 6’ 39 }

dct, wehA Sfske 554 134.8mm, 65 152,
smm, 7B 146.4mm, 8F¢] 130mm, 98¢ 96.4
mm &, & AuARFY FLF 5 660.1
mmo] o 3o EBEcthE 1. 748

ErtES] 27134 HlE d%Eed ole EvrEd
widbg FE4 &vl7b AL el Ao B
=,

ZF3E 1Fe] A3 MRS BEEL HF39 903
Smmrt £ g # 5, 283 PF 1,52 §A%7] 4
T BAENK BREC] 1, 145mmy o B2 204 HE
o EREke zASE =5 UFd A% F4F
431.8mm, 2 3 FHHES 64.2% T = 277.2
mm7} o] o]z kg = ste] FERSIA oF
T FAKEL 867.8mmrt FHolof 3tz 1H KoBE
B2 g.ommE Bobop T Zoe ol APAS
£ 9.88= 4+,

Ch v &

W Ad ARAKSERESL HuET AdEe
Table-10¢} e}, o] ol BHESA 95 1
Bel &, 108 318 WEslgome A4 HE
#Fe] 958, 1089 61HMCIAS. ExE, 2539
2 ARG BREA Aold & Holt yeEiA
%5k, AL BEY AL EEId #E(Ee R
ol £R#RYG BREdE =22 EEKY 31

7t @7 sEeol=t A4, 61AKMA a8 #AF
F& Lo HH dE2rE v Wt PF L5
E §AE 4+ BRKSARES 349mmrt 285
Ak, o =9 F ¢ 166, 8mmo] o= e 4
Aol 2,098} olE EriEd HERH deyg 2
Fo wlebd ®& Holt, @39 18 KHBR
R& Mio)A 5. 7mmo] e ZAtAdSE 5.7H]
drt, N E 2049 A¢F¢ zHEH um
& o] Wete] 9F 6] 78.7mm, 108 ¢ 60. 7mm,

gt 139.4mmo) PJ o Hx$FL 64.2%F% B
89.5mm>7} o o]9} T2 W& nHslo] g
o of & AKEL 259.5mmr} H g},

ol 49 A% FEN =F, BvlE 2 WS
E A 3¢ 2245 E FEO] FEL F53
HEo] HitERE Y £5x 13] A5 FL golA o
w2t 10 HE FqFge] a4 FAd

3. BKkE2 xojet F£2 M2 kit

7t EAlE

EntE Ao A 44 #EkEE PF L5, 2.1,
2.72 2T ALY WE X e 4L 2A
Table-113 72| PH#t B BDEENA kel =
& Ao EKEAA Eohd PF L52 §A% 3
+7 HEREE 21 WEBE Boox EFH £
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Table-11. Yield of tomato

-~
~.

~_ | loam sandy-loam sand
~__ PF T T T | , T
growth period ——__| 15 | 21| 27 LS | 21 | 27 L5 | 2.1 2.7
month : days | yield(g) | 2,005 | 2,465 | 2,160 | 2,055 | 1,670 |1,905 | 1,825 |2,370 | 1,850
770 number 16 16 14 l 13 15 12 12 13 7
] | yield(g) | 5,600 | 3,665 |3,830 {7,450 | 5,760 | 4,110 | 4,910 |7,630 | 6,735
e T—
une 21=30 umber | 37 25 25 25 42 35 32 82 4
yield(g) | 4,550 | 3,730 |5,765 | 6,475 |6,385 |3,820 | 6,615 |8,840 |5,170
=10 humber 37 29 40 44 4 35 45 46 36
| yvield(g) | 7,460 | 7,350 | 7,225 | 7,605 |8,355 |3,785 [8,985 |s5,315 |8,225
July [11—20
uly | number 39 46 40 37 46 30 50 31 46
2131 yield(g) | 1,630 | 3,750 | 2,590 | 2,126.0 3,020 ! 3,089 | 3,390 760 | 1,240
number 17 24 21 19 21 ; 28 24 8 21
]
| total 21,245 [20,960 [20,630 25,845 (25,190 16,700 |25,725 (24,915 23,230
sum ¢ yield(g)
| number 146 140 140 155 161 137 163 140 153
yield and number 2,124.5 2,096.0 2,063.0 2,584.5 2,519.0| 1,670.0| 2,572. 5 2,491 | 2,322
per plant |46 14Q 140 155 16 13.7 16,3  14.0, 153

' Wl st ddAds Bt PFlLs~
2.19 W8z @Az st o] AT Ao
2 Vel @kEe ditd AEYE EdE PF
1.7, 981& PF 1.5, 1081+ PF 1.7~2.0 %
Ao vzt gty dubde s PF 1.5~2.0 ¥4
Wel gtz &ES v don FE™s PF 174
A Hz g 4 F Aoz dY FKEO= PF
2.0 129 SEKT Aol BMER ¥ U
FEEC, AEY 5= A4 AddAe KIBREE
2 zA8 A3 @Kk 1.3~2.319 49z F
T L66elActz & v et o= FRRA ¥ &
¥ Az Vel wield PFL5~2 19049 #
Kt EAALE 4E & A9+

Lh, o &

25 AMANE LHE 2Edtz =¢ EKE
€ 248 AF, 23 g v 9¥E 2y
Table-129} ko] LA E EE7r AFAR o
o +8KS HEEAA £ PFL5E §AAF
£ 347t SE HET & 93 %3 BEL
A kaekel 4% A% B 4% S8
stobx ShAlch, R B ol BfgEE ¥
A R denz od 44 LMKS EWEE
dA F4% g2t Ak &,

o]g & AL AEPE A FilKE]

PF 1.5>2.0>>2.52 PF 1.57} asAo]e} 3o
o FEYE 239 HAYAdE 209 g F439
EEHMN 2202 7ol B 250001 F4AcE Ma)
W mete] £ HkEe PF1.52 o] ad4de @
4 9k, F'Ox PF1.8~2. 1149 K7t R
¢ A% o A,

ct oo F

HE Al Az L4 288l =% KRS
2l g A il F & Pl = 4 gL n Table-
135} o] Likel wrg Hole ax] ggch. x4y
Lo vlzd 3 "Holsien EAKEE PFLS
>2.1>2.79 o, &9 el F F5d o
T BEAAE A=Y 7 4% H404 e
74 A8A e 53 208 o) Az A
e Bie] & gqle] Bz gk, Fld A=
9 A AT AL MED To] Zay ulg o] £
BES DEo= 4484 F, 4404 g AA
2ot 94A9 Fubgo] gor I BA &R 44
3322, 4AA 462808t nmg Hew mol &7
o] HAKOE 53] o ¢ 4 AUt

V. @& =

Nt PEt, PRES LHA2 koake &
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Tqblg—12. -Yi_elsl of red pepper

unit: g per each -

T soils
S \ PP loam sandy-loam sand
growth - value : i -
i A [ 27 | s | 21 | 27 | s IR X
yield(z) |  ¢6 79 | 76 83 | 113 | 83 39 79 | 3
120 humber s.| 10| o n 15 1 4 9 15
June ’
’ vield(g)| 200 | 225 | 200 | 490 | 39 530 | 305 | 185 | 155
210 number | 26| 40 | 29 63 | S6 | 8¢ 3 | 2| 22
| vield(g)| 415 | 455 | 705 | 1,080 | 1,335 | 1,575 | 700 | 570 | ¢85
o 1—1oi, number 56 68 | 101 152 | 201 220 | 110 87 | 115
| ,
Tule | vield(g)| 375 | 480 | 355 | 760 | 335 | 1,125 | 510 | s25 | 490
u —
V=20 humber. | 54 87 ol e | 1m0 | 16l 7 84 70
! vield(g) | 1,925 | 1,810 | 1,800 | 1,680 | 2,496 | 2,750 | 1,325 | 1,620 11,080
l”_“ number | 250 | 278 | 261 243 | 355 | 377 | 213 | 263 | 7
3
1 vield(g) | 770 | 865 | 1,160 | 1,120 | 735 | 660 [ 980 | 585 | 610
i — | |
1100 umber | 277 | 165 | 249 ! 222 ] 47 | w202 124 | 29
R vield(g)| 374 | 394 '| 331 | 628 | 742 | 486 | 565 | 349 | 541
A8 =200 L imber | 73 |0 72 71 |- o 128 89 95 70 9%
vield(g) | 3,070 | 2,910 | 1,510 |3,120. [ 2,385 | 2,620 | 1,770 | 1,930 | 1,860
2131 umber | 564 | 571 379 | 624 | 469 | 564 | 355 | 417 | 396
vield(g) | 2,095 | 2,175 | 2,655 | 1,520 | 1,630 |2,090 |1,160 [1,647 | 950
=10 qumber | 328 | 415 | 527 | 318 | 292 | 392 | 227 | 34 | 170
o vieldg) [ 1,410 | 970 [ 1,100 | 1,300 | 890 | 305 | 920 | 570 | 460
°Pt =20 \umber | 300 | 204 | 216 | 227 | 154 | 74 | 167 | 120 91
[ vield(g) | 1,415 | 850 | 1,120 [ 1,760 | 1,045 | 300 | 600 | 420 | 550
21750 number | 327 | aas | 278 | 353 | 231 o4 | 13 | 105 | 142
total yield(g) 11,685 [11,413 [11,012 13,5841 [12,696 [12,663 | 8,874 | 8,477 | 7,494
sum . Limber 2257 | 2169 | 2169 | 2430 | 2178 | 2191 | 1596 | 1615 | 1417
vield and number 1168.5] 11413 11012 13541 1269.4 1266.3 887.4 8477 749.4
per plant 25.7] 2158 2149, 243.00 217.8 2191 159.¢ 161.5 1417
Table-13. Yield of chinese cabbage.
unit: g per each
— :
\ — soils loam sandy-loam sand
. PFT—
growth period ™ '—__ | 15 [ 2] [ 27 | s |20 | 27 | s | 2 | 27
4‘9 o total yield| 49,3700 49,220 47,620 50,970] 48,960 42,380 48,000] 45,460 43,790
I 10BNy (33, 620)((35, 070)|(31, 890)](32, 900)|(31, 480)((22, 860)|(26, 960)|(30, 250)|(29, 070)
yield 4,110 4,100 3,960] 4,240 4,080 3,530 4,000 3,780 3,640
per plant (2,800)] (2,920)] (2,650) (2,810)| (2,620)| (1,910)| (2, 240)| (2,510) (2,420)

() : numbers with parenthesis are net weight.
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