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Field experiment on the harrow-water requirement
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Summary

The objectives of this field experiment was to determine and recommend the water

requirement for harrow considering the factors of soil class and soil moisture status.

Experiment was conducted at the -paddy field of the Office of Rural Development in

Chungnam Province. The results of experiment were summarized as follows:

1. Continuous drought day of 10-yr return period in transplanting season was about
25 days and the water content ratios at that point were approximately 20% in clayey-

loam soil and 12% in sandy-loam soil irrelevantly to the soil-depth.

2. It was recommended that harrow-water requirement for standard design were

approximately 90mm in clayey-loam soil, 110mm in loamy soil and 130mm in sandy-loam

soil.
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(1): Clayey loam (21 Sandy leam

. Fig. 1. Grain size accumulation curve of
soils in experiment field
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Table-1. Experimental works on the harrowing water requirement

.May 30, 1984 — Building two experiment peots with the size of 26.4mx10.0m, respectively

10 : 00AM

— Laying vinylcloth to the ground to prevent horizontal seepage loss

— Sampling soil specimen in dry status at each depth and soil texture

— Plowing deeply to the depth of 20cm with tractor.

‘May 31, 1984 — Supplying the harrow water of 27.52m? to clayey-loam soil plot for 84 minutes

& 10: 00AM and 35,90m?® to sandy-loam soil plot for 110 minutes (equivalent to 5.438 I/sec
discharge)
— Harrowing with power tiller and keeping the flooding depth to 30cm
June 1, 1984 — Checking the water loss of 18mm/day in clayey-loam soil plot and 24mm/day
10; 00 AM in. sandy-loam soil plot
— Supplying the supplementary water of 38mm to clayey-loam soil plot and  44mm
to sandy-loam soil plot to keep the flooding depth to 50cm
June 2, 1984 — Checking the water loss of 14mm/day in clayey-loam soil plot and 18mm/day in
sandy-loam soil plot
— Sampling soil specimen in saturated status at each depth and soil texture
June 3‘,‘ 1984 — Checking the water loss of 14mm/day in clayey-loam soil plot and 18mm/day in
10: 00 AM sandy-loam soil plot
to June 4, — Sampling soil specimen in dry and saturated status at each depth in the
1984 ordinary farm field with soil textures of clayey-loam, loamy and sandy-loam,

respectively
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Table-2. Major ciimatic factor at Yuseong station during experiment period
Date Unit May
12 13 14 15 16 17 18 19 20 21 22 23 24 25
Temperature °C 23.116.6 17.4 17.1 ]‘7.5 17.5 17.9 18.5 18.8 17.1 17.0 18.8 20.4 19.4
Precipitation mm — 44.0 - — @ — = @ — - = - = -

Pan-evaporation mm 4.3 0.3 54 3.7 67 54 57 68 83 57 7.2 7.2 51 3.0
Relative-humidity % 73 94 7N 73 70 71 69 68 53 57 61 63 63 82

Date Unit May Jun.
26 27 28 29 30 31 1 2 3 4 5 6 7 8
Temperature °C 20.6 21.7 21.2 21.0°22.0 22.8 21.7 23.1 24.5 22.1 24.6 24.2 20.1 20.2
Precipitation mm — - — — - — —~ — 0.3 55 — 10.527.2 0.0

Pan-evaporation mm 5.5 6.4 4.6 6.3 50 7.2 6.2 8.6 7.1 54 64 1.5 1.9 5.1
Relative-humidity % 69 70 82 81. 82 72 73 63 68 83 75 85 90 80

N . May 13 1% 17 19 21 2300 27 29 31Jun. 2 4 6 8
Table-3. Continuous drought day in each N - ]
transplanting date
W, 1_
‘I'ransplanting May |1 May 21 Jun. 1 Jun. 1 I 0%
00 Depth 0-10cm
Da'te -—o Depth 10/20cv~rv
— Depth 20—30ckn
Mean(day) 13.5 14.2 14.6 13.7 4 Deplh 30--406m
o L. o—u Depth 40—50cm
O-yr return 20 25 21 26 A
eriod (day) . ‘ ;\/‘\ .
o ' ’ 200 | ) \.
Biay 3 35 17 18 21 23 26 27 29 3Jun. 2 4 6 8 »
[ |
3 100 | P
o0——0 Depth Q — 10cm .
e  Depth 10 - 20cm
&——a  Depth 20 —30cm
| &  Depth 30 —40cm L 1 1 1 I ! : L L
s ‘ Depth 40 - 50cm )
I 2 4 6 8 10 9z 14 6 18 20 22 (days)
I
1 Continuous drought day passing

Fig. 8. Variation of water content ratio
on continuous drought days passing
in sandy loam soil
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Cortinuous drought day passing

Fig. 2. Variation of water content ratio Lt 22 @BAR e kiRt
on eontinuous drought days passing REBES 85, RENE 2R ZEE%T
in clayey loam soil € Gk BteE W|E}AoH KRe Fig. 2, 3
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Table-4. Harrow-water requirement in clayey-loam soil at the experiment paddy-field

Depthiem) a % ?gﬁ; c 1:)ZVater content ratio Porocity - ls):glrreat?fm gz%gggggg;m)
efore after before after  before after  calcul- observed
harrowing leveling harrowing leveling harrowing leveling ated
Flooding 30.0
010 2.57 .220 . 460 . 502 " .555 . 560 . 950 24.6
10—20 2.67 .210 .410 . 468 .535 . 637 . 950 21.0
2030 2.63 . 200 . 240 . 408 .430 L762 .837 4.9
30--40 2.63 .180 . 200 . 408 .410 . 686 762 3.2
40—--50 2,55 . 170 .150 . 394 . 390 . 667 .588 —
Total .196 . L435 L464 83.7 104.0

Table-5. Harrow-water requirement in sandy-loam soil at the experiment paddy-field

Depthicm) f‘vlfg ; ilf g z:zftter content ratio Porocit?f SD:tgur:atoif)n ) ?;ﬁf{;g}:gi:er |
ore after before after before after calcul-

harrowing leveling harrowing leveling harrowing leveling ated Observed
Flooding 30.0
0-—-10 2,63 .036 . 360 474 .500 .105 .950 42.5
10—20 2.62 .120 . 320 415 469 443 950 26.2
20—30 2.58 . 160 . 250 415 .420 . 581 . 890 13.3
30—40 2.58 . 140 .170 . 398 .400 L 547 <665 4.8
40—50 2.61 .130 .128 . 359 . 360 . 606 . 606 —

Total 117 412 .430 116.8 136.0

Table-6. Harrow-water requirement in clayey-loam soil at the ordinary farm-field

Depthem) ?Vpe(ig }flltc Z&:flter content ratio Porocity SD:tgtlr:afif()n iif;;g:gszer
ore after before after before after calcul-
harrowing leveling harrowing leveling harrowing leveling ated observed
Flooding 30.0
0—10 2.63 . 250 .600  .545 L624 .540 . 950 29.4 —
10—20 2.58 . 219 410 .517 .528 . 506 . 950 24.0 —
20~-30 2.60 . 200 . 260 .456 444 .619 .845 9.3 -
30—40 2,60 .180 .180 . 390 . 398 .731 .709 — —
40—50 2.60 .180 .180 .375 .375 .780 .780 — —
Total . 204 . 456 .474 — on7
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Table-7. Harrow-water requirement in loamy soil at the ordinary farm-field

Depthiem) Specific Water content ratio Porocity g_:flffa&in ?ezlt'figg;lvgr?: ?rrnm)
weight before after before after before after calcul-
harrowing leveling harrowing leveling harrowing leveling ated observed
Flooding 30.0

0—10 2,67 . 126 .490 441 .579 LA26 . 950 36.2 —
10—20 2. 66 . 143 .310 . 438 . 465 .488 . 950 22.8 —
2030 2,58 . 185 . 240 422 .429 . 654 .826 7.8 —
30—40 2,58 .219 . 230 AN 441 715 .751 16 —
40—50 2.62 . 249 . 250 .451 .451 795 795 — —_
Total .185 .438 473 98.4 —

Table-8. Harrow-water requirement in sandy-loam soil at the ordinary farm-field

. . Degre of Harrow-water
Depth(cm) Specific Water content ratio Porocity Saturation requirement(mm)
weight befare after before after before after caleul-  p o o4
harrowing leveling harrowing leveling = harrowing leveling ated
Flooding 30.0
0—~10 2.69 .100 .450 444 .524 .336 . 950 34.9 -
10—-20 2.69 . 140 .400 415 . 531 .530 . 950 28.9 —
20—-30 2.63 . 170 . 240 415 412 . 629 . 900 1.0 —
30—40 2.63 . 180 . 200 . 358 .358 . 845 . 940 3.4 —_
40—-50 2.67 . 190 . 200 . 359 . 300 . 906 . 950 —_ —_
Total . 156 . 398 .432 108. 2 —_
Table-9. Observed-calculated harrow-water requirement
Three phase composition ?Vzggw' Water Dis- Water
; . require- Area suppl cha- loss
Site Soil texture top-soil sub-soil ment 2 PP rge
s time (/8 (mm/
air water solids air water solids cal. obs. (min.) ec) day)
Experiment —~1 clayey-loam .195 .290 .515.113 .295 592 84mm 104mm 264 84 5.438 14
paddy-field —2 sandy-loam .322 123 ,555.177 .229 .594 117 136 264 84 5.438 18
Ordinary —1 clayey-loam .251 .279 .469 .137 .285 .577 98 — _ = — —
farm-field —2 loamy .238 172 .559 .136 .296 .568 93 — —_ — —_ —_
—3 sandy-loam .243 .187 .570 .102 .285.613 108 — —_ — — —
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