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Determining Irrigation Requirements and Water Management Practices

for Normal Growth of Dry Field Crops in Reclaimed Tidelands

B ¥ mHr-® B OZ-BR O£ OET-ZE R ORM
Koo, Ja Woong - Han, Kang Wan - Son, Jac Gwon * Lee, Dong Wook

Summary

This study was carried out in order to determin optimum irrigation requirements and
water management practices for normal growth of dry field crops in reclaimed tidelands,
and apply in planning of the irrigation projects. Desalinization experiments were performed
by water management practices in the experimental field with high salt concentration, and
growth experiments were conducted by irrigation point treatments using tomato and beet
with relatively high salt tolerance.

The results obtained from this study were summarized as follows :

1. Leaching or rinsing-leaching method was found to be effective in desalinizing the reclai-
med tideland with rather high permeability. In this case, the water requirement for desalini-
zing the root zone layer of 40cm in depth, was estimated to be 1,200mm in depth.

2. The gypsum treatment in the desalinization of reclaimed tidelands, was ineffective in
water requirements ; however, it could produce the desired effect in the facility of desaliniza-
tion and the shortening of desalinization period with the sustaining permeability, in case
of the desalinization by leaching method.

3. The optimum irrigation point which maintains the salt concentration within salt tolerance
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and maximizes the crop yield in reclaimed tidelands of silt loam soil, was found to be pF

1.6 in tomato and pF 1.8 in beet. The interval of irrigation date within 2 days was proved

to be effective in both cases.

4. The optimum irrigation requirement and the water reguirement for the prevention of.

salt rise during the growing period after transplanting, were estimated to be 602mm(6.7

mm/day) and 232mm for tomato, respectively.

5. The optimum irrigation requirement and the water requirement for the prevention

of salt rise during the growing period after transplanting, were estimated to be 261mm(3.7

mm/day) and 66mm for beet, respectively.
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Table-1. Irrigation point by treatment

Treatment Irrggziirgiton Experimental plots
Tmt. 1 pF 22 | AN, AG, BN, BG;
Tmt. 2 pF 20 | AN, AG;, BN,, BG:
Tmt. 3 pF 18 | ANs;, AGs BN; BGs
Tmt. 4 pF 16 | AN, AG, BN, BG
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Table-2. Initial soil moisture content and salt concentration by treatment

Initial soil moisture Initial salt concentration
Treatment Volumetric
(pF) . Depth(mm) ECw(mmhos/cm) ECe(mmhos/cm)
ratio( %)
Tmt. 1(2.2) 26.1 104.4 10.3 75
Tmt. 2(2.0) 29.7 118.8 9.0 7.5
Tmt. 3(1.8) 33.6 1344 8.0 7.5
Tmt. 4(1.6) 363 145.2 74 75

Table-3. Field capapcity(FC) and saturation soil moisture content(SAT) in root zone

Saturati il
Depth of Field capacity éura fon sot
moisture content
root zone " . . -
Javer(cm) F S(\)/if)hrlnm;,atrul‘:e FC in Bulk Particle SAT in
v P rate?'isl depth(mm) density density depth(mm)
0~20 1.66 356 712 1.34 2.60 96.9
20~40 1.64 358 71.6 1.34 2.60 96.9
Total 142.8 193.8
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Table-4. Salt concentration(ECe : mmhos/cm) and hydraulic conductivity(HC : cm/hr) with
depth of water supplied per depth of root zone layer(Dw/Ds)

Rinsing method Leaching method Rinsing-leaching method
Gysum Gypsum Gnpsum Gypsum Gypsum
Dw/Ds|non-treatment(R)| non-treatment(LN) |treatment(LG)| non-treatment(RLN) | treatment(RLG)
k ECe ECe HC ECe | HC ECe HC ECe HC
0 27.6 27.2 - 28.8 - 275 - 28.2 -
0.25 23.5 215 0.83 241 | 1.25 22.7 0.95 23.3 133
0.50 18.2 15.8 0.80 172 | 126 15.6 0.92 16.5 1.30
0.75 16.0 12.2 0.75 137 | 119 11.0 0.85 13.2 1.25
1.00 12.5 10.0 0.71 115 115 95 0.81 10.7 1.27
1.25 10.7 8.1 0.67 91 | 118 8.0 0.74 8.4 124
1.50 10.2 7.8 0.62 84 | 115 7.5 0.69 8.1 1.22
1.75 9.3 7.3 0.55 80 | 110 7.1 0.63 7.8 121
2.00 8.0 68 - 0.46 70 | 104 6.4 0.54 7.3 123
225 75 54 . 0.38 6.5 1.05 5.2 0.42 6.2 1.19
250 7.1 . 53 0.27 58 | 091 45 0.33 5.5 1.15
2.75 6.4 4.7 0.22 - 52 | 0.89 4.0 0.27 4.8 1.12
3.00 6.1 42 0.17 45 | 090 38 0.22 43 1.10
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Table-5. Irrigation water supplied in field experiment

Tomato Beet
Treatment| Growth . I T .
stage Irrigation Irrigation water Irrigation Irrigation water
‘ days Sum(mm) | Daily(mm/day) days Sum(mm) | Daily(mm/day)
I 20 58.5 29 15 26.0 1.7
o 25 777 31 20 38.5 19
Tmt. 1 m 25 75.9 3.0 20 378 19
I\% 20 59.4 3.0 15 254 1.7
Total 90 2715 (3.0) 70 127.7 (18)
I 20 80.2 4.0 15 39.6 2.6
I 25 106.2 42 20 59.2 3.0
Tmt. 2 m 25 104.2 4.2 20 57.7 2.9
v 20 79.2 4.0 15 38.2 25
Total 90 369.6 (4.1) 70 1947 (2.8)
| 20 116.7 5.8 15 520 35
I 25 140.6 5.6 20 78.6 39
Tmt. 3 m 25 143.3 5.7 20 79.1 4.0
v 20 109.8 55 15 51.3 34
Total 90 510.4 (5.7) 70 261.0 37
I 20 141.0 71 15 66.4 44
I 25 165.9 6.6 20 99.2 5.0
Tmt. 4 il 25 165.6 6.6 20 98.5 49
v 20 129.6 6.5 15 655 44
Total 90 602.1 (6.7) 70 329.6 4.7
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Table-6. Salt concentration by irrigation water supplied in field experiment
Tomato Beet
Growth
Treatment Stage ECw(mmhos/cm) | ECe(mmhos/cm) | ECw(mmhos/cm) | ECe(mmhos/cm)
Range Mean Range Mean Range Mean Range Mean
I 103~11.2}. 10.7 74~78 76 [103~106| 105 | 75~76 7.5
I 115~12.2| 118 7.9~82 81 |102~105| 104 | 74~7.7 7.6
Tmt. 1 ik 125~13.8] 13.1 8.2~85 84 |10.0~103| 102 | 7.2~75 74
v 112~124| 118 7.9~84 8.1 9.7~10.1 99 | 7.1~73 7.2
Mean [(103~138)| 119 [(74~85)| 80 [(97~106)| 102 |(7.1~7.7) 74
I 83~ 90( 86 | 70~75| 73 | 90~ 95| 93 |74~76| 75
I 84~ 9.1 8.8 76~78 7.7 9.3~ 96 95 | 7.3~75 74
Tmt. 2 n 9.1~10.5 9.8 7.5~8.1 79 | 87~ 94 90 | 72~75 73
v 9.6~104 9.9 7.5~79 7.7 82~ 89 85 7.0~17.2 7.1
Mean |( 83~10.5) 93 | (7.0~8.1D 7.7 |( 82~ 96) 91 |[(7.0~7.6) 7.3
I 7.0~ 8.0 7.3 6.7~17.5 7.0 8.0~ 82 81 | 72~75 7.4
I 6.6~ 7.0 6.9 6.5~6.8 6.6 75~ 81 78 | 69~7.3 7.1
Tmt. 3 m 6.7~ 75 7.1 6.2~6.9 6.5 75~ 76 74 6.7~7.0 6.9
v 72~ 74 7.3 6.8~7.0 6.9 6.9~ 72 70 | 64~6.5 6.4
Mean ({66~ 80) 70 | (6.2~75) 66 |[(69~ 82 76 |(64~75) 6.9
I 6.0~ 74 6.7 6.2~75 6.8 72~ 74 73 | 7.0~75 7.2
I 56~ 59 5.8 5.7~6.0 59 64~ 7.1 68 | 64~69 6.7
Tmt. 4 m 54~ 58 5.6 54~58 5.6 58~ 6.3 61 | 61~65 6.3
v 51~ 55| 53 52~55 54 53~ 59 56 | 5.7~6.1 5.9
Mean [( 51~ 74) 58 |[(6.2~75) 59 (53~ 74) 64 |(5.7~75) 6.5
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Fig. 8. Salt concentration of soil extract
(ECw) by irrigation water supplied
in field experiment by treatment(To-

mato)
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(ECw) by irrigation water supplied
in field experiment by treatment
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Fig. 11. Salt concentration of saturation ext-
ract(ECe) by irrigation water supp-
lied in field experiment by treatment
(Beet)
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Table-7. Plant height, root zone depth and yield

Tomato Beet
Treatment Plant height | Root zone depth Yield plant height| Root zone depth Yield
(cm) (em) (g/plant) (em) (cm) (g/plant)
Tmt. 1 63.7 22.7 198.0 28.5 14.2 373
Tmt. 2 72.4 24.3 3225 29.7 16.1 46.5
Tmt. 3 84.3 294 670.2 34.5 20.8 64.5
Tmt. 4 99.6 345 1125.7 332 19.6 57.8
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