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ABSTRACT

The reduction of irrigation water and the pollution of water have been the agriculture
problems we’re facing in Taiwan. In the areas with water pollution problem, the reduction

of irrigation water quantity will aggravate the soil damage and the crop failure, especially

during dry season. In previous researches, EC was used as an indicator on the effect of
farmland or crop by polluted irrigation water. Regarding the estimation of irrigation water
requirement, most of them, only considered the factors of evaporation, transpiration and

percolation of field without including water quality. In this article a model, based on the

é equation of Darcy and Hoffman, will be developed to provide for estimating of irrigation
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water requirement with different water qualities. Furthermore, will use this model on real
case: the irrigation water usage at Chang-Hua area in 1995, to evaluate the yield effect on
irrigation conditions. The result shows that in some areas, the corn yield were reduced due
to serious water pollution or shortfall of water quantity, And in some areas, even with

30% reduction of irrigation water quantity, they still can keep up their yield.

Keywords: Irrigation requirement , Leaching.
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KAG# K X 4 BE TRAERE | BAEBEKE | REFRE
HE LG I 4 2 A5 BE AR EC 44 BEAKE % KK BARKE | ATRRKE
ha mm mm cms (m3)
F K& 31742 1010 1060 26 1480 154.30139 | 133316400
FEl % 31 1372 550 1233 0 1036 -3.128287 -2702840
AN | 15753 550 1044 0 1036 -1.458611 -1260240
— 3| & & 2854 500 1227 0 997 -7.597454 -6564200
3R %I 44 666 1748 0 1132 -0.313704 -271040
O 129 1953 2697 8 2751 0.080625 69660
VAR 479 910 1211 8 1366 0.8593171 742450
F K B £ 3 177 1000 1812 0 1468 -0.704722 -608880
E X 1718 520 849 22 1012 3.2411343 2800340
7 3] 980 524 1043 0 1015 -0.317593 -274400
& 1104 580 797 39 1060 3.3605556 2903520
B L AR | 157 782 944 26 1237 0.532419 460010
X G ) 818 1010 1397 3 1480 0.7858102 678940
5% 2973 730 762 59 1188 14.658542 12664980
S EE 100 730 4737 0 1188 -4.107639 -3549000
PR AT )| 1058 560 1053 0 1044 -0.110208 -95220
A A= 1154 740 1048 11 1197 1.9901157 1719460
KA =3 1165 740 1048 11 1197 2.0090856 1735850
HEHAKE 3111 1170 1070 33 1691 22.360313 19319310
B ) 219 990 1063 24 1456 0.9961458 860670
K &Y 792 930 1070 20 1388 2.915 2518560
EHKE | EFH 1188 1170 1090 31 1691 8.26375 7139880
FR I 393 975 1046 25 1438 1.7830556 1540560
FEAE 79 1020 1041 28 1492 0.4123727 356290
iy 442 880 1048 20 1334 1.4631019 1264120
&k 5889 1416 1259 16 1657 27.127569 23438220
4% % 3| 3074 501 1257 0 997 -9.250463 -7992400
-4 Gy el 156 501 1560 0 997 -1.016528 -878280
vg f% 2 1374 550 2045 0 1036 -16.0459 -13863660
%% = 3| 829 540 1255 0 1028 -2.178044 -1881830
% ¥ =) 1285 1416 1256 29 2118 12.820255 11076700
HARRATH EAZKE FAE B KA G KB 84 5 &

—73—



10.

il

+ ~ 2E TR

FIRE KB 79 4 BEPAH S ok
BEBCHE BUAGEREBL T AN
FRRE LR

R - RE 80 4 - A +IBE SRR
REERSHAEEBERERSPE > BT
GEREBRETREBWFTMELH
MRIEHE » R 81 > EEKTEERE RHE
ERHLBERIEMEEIHE B E8 A
PRETREWMFERELR -

SR~ EEkE  REIS4 6 H » (kg
BREHERTRECHEHREER » ¢
RS TR EUE 41 %55 2 ], p.56-62
BEAKIE - RE 84 F - REEEER
AkBXEZHAERAE  BLEEANE
R o

Gardner. W.R., 1958, Some steady-state
solutions of the unsaturated moisture flow
equation with application to evaporation from a
water table. Soil Sci.Vol.85.p.228-232

George A. Pearson, 1958: Factors influencing
salinity of submerged soils and growth of caloro
rice, Soil Sci.,p199-206.

Letey, J.,A. Dinar, and L.C. Knapp. 1985.
Crop-water production function model for
saline irrigation waters. Soil
Sci.Soc.Am.J.,Vol.49, P.1005-1009.

Mass, E.V., and G.J. Hoffman 1977. Crop salt
tolerance-current assessment. J. Irrig. and Drain
Div., Vol.103. p.115-134.

Russo, D., and D, Baker, 1987. Crop-water
production functions for sweet corn and cotton
irrigated with saline water Soil Sci. Soc. Am. J.
Vol.51, p.1554-1562.

Warrick, A.W.,1989. Generalized Results from
Crop Yield Model with Saline Water, Soil
Sci.Soc. Am. J. Vol.53, p.1641-1645.

Mt 8k

THE S8R %:

AW : HA(ESERE » BLA7 cm

RY fFYHEIER - B %

EC, : TIREANHH A B EE » B {7 1 mohs/cm

EC, : BB MMERCERELEE By
mohs/cm

B PN ERE L EANESENR G
2 » B {7 cm %/ 1 mohs

L HEHESZREE  BERR

Y, (PO ZEHERTCEE  BEEN

Y, 8 YD : SBHERCEMRER  GREN

A KFEIRR AR ES 5 B 1/day

K TIEEAKRE - B4 cm/day

K, : TR (RE » B4 cm/day

H, :BEJIKEE » B em

DP : &K (deep percolation) » BL{7 mm

a IBAOSRERESE - HLEBEMER

¢ B f8EEER(matrix flux potential) » B {if
cm2/day

@, T KT EBEEEES B cm’/day

T {RY)ZEE0EZE - B cm/day

g PR RRACRRZE - BAL cm/day

C TEELBEEK SEABECZEE

C : ABITEREWESBE > BEUBECH
B

g KGFEALHEPABBER » B cm/day

qi EME > B cm/day

E :KHZEE > B cm/day

EC; : EH/KEHEE » B« mohs/cm

Etpoe: TEVIETRERAK » RO ERELZE THWE
g » Bl em

IR KHEIREEBARE » B cm

E, :KHEBHFRNZAZKE  Bfom

S B LEMKEETCER - HEERZER
B REBEMPBEE SRR EYEE
Bk e

WHRBEM:RETHE 9 A 1A
fEERM: REISTH 9 A24H8
EEAM-RESTHFEI0ATH

74—



