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Intake Rate and lrrigation Requirement on

Sugar Came Field
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mula) - XEBRHFAER (@) N@» BMFRER
/@)X ATEMABREZR/KF & B E BT
RERIAE » KBHAHN® o

= ERKRAXF T K

FIEfaf1# (unsaturated soil)  » k2B
FiFT RS i A % 2 1957 » 8 A John philip #RiE
FEERK#A (Darcy’s Law) » #&&/5® (Principle
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Fakbrz TREERUKEKEBERES o ZEBUIH
» BAKEBERK » HKFEREHRBESEZK » —HA
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B & oD (@m) | (am) | @m) | @m) | (mm) (mam)
@ ©)] ® ® ® ® ® ®
9:18 0 637 899
9:19 1 630 890
9:20 2 622 15 15 47 889 14.7
122 4 597 25 40 125 824 17.5
9:23 5 59 7 47 146 895 18.6
9:25 7 579 1 58 18.1 896 211
9:27 9 570 9 67 20.9 897 229
9:30 12 556 14 81 25.2 898 26.2
9:33 15 545 1 92 286 898 29.6
9:36 18 532 12 104 324 898 33.4
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9:38 20 526 ? 1t 34.5 899 345
9:41 23 514 12 123 38,3 38,3
9:44 26 503 1 134 417 417
9:48 30 489 14 148 46.6 " 46.6
9:54 36 468 21 169 52.6 ” 52,6
9:58 40 456 12 181 56.3 v 56.3

10:03 45 440 16 197 61.3 " 61.3
10:08 50 264 14 211 65.7 ” 65.7
10:13 55 409 17 - 228 71.0 4 710
10:18 60 395 14 242 75.3 P 753
10:29 71 364 31 273 84.9 84.9
10:38 80 339 25 298 92,7 92.7
10:49 91 309 30 328 102.0 ) 102.0
10:58 100 287 22 350 109.0 v 109.0
11:08 110 261 26 376 117.0 v 1176
11:18 120 237 24 400 124,6 P 1246
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£ @ | @m | (mm (mm) | (mm) (mm) (mm)
@ ©)] ® @ ® ® ®

2:12 0 49 930
2:13 1 482 919
2:14 2 468 28 28 8.3 920 18.3
2:156 4 440 28 56 16,5 924 22,5
2:17 5 429 1 67 19.6 925 246
2:19 7 409 20 87 25.7 927 28.7
2:21 9 394 15 102 30.3 929 31.3
2:24 12 378 16 118 34.8 930 34.8
2:27 15 361 17 135 39.8 ” 398
2:30 18 348 13 148 437 P 437
2:32 20 339 9 157 46,3 " 46.3
2:36 24 323 16 173 51.0 " 51.0

" 2:39 27 313 10 183 540 P 54,0
2:42 30 303 10 193 57.0 v 57.0
2:47 35 287, 16 209 61.4 ” 61.4
2:52 0 271 16 225 66.4 ” 66.4
2:57 45 255 16 241 711 s 71.1
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257 758 w 758
273 80.5 ” 80.5
267 847 " 847
317 935 » 935
345 101.9 p 101.9
375 1107 ” 1102
401 118.2 ” 118.2
429 126.8 v 1268
456 1346 v 1346
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B SREEE : 505cm AKEME : 67.5cm  KIGH : 3410cm? KMk 1 5.0cm
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BT B ¢+ y=T.196¢0-5 (192)
y=5.89¢112+0.50t (19)
BB Z, ¢+ y =10.697t%57 (202)

y=9.00t1/240.28¢t (205)

¥y ZHEERME  BE tERXNA9 XEQD

BB 2y BtEM » RHEH Ay » HEHPRE
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ROPRABRKERRBKNSHENAGRHAZ - RROHBBTTER

n ot T Ym Y T2 ! Y | Yo
1 2 0.693 147 2.688 0.480 1.863 10.67
2 4 1,386 175 2,862 1921 3.967 15.84
3 5 1609 186 2,923 2,589 4703 18.03
4 7 1946 211 3049 3.787 5.933 21.78
5 9 2197 229 3.131 4827 6.879 25.11
6 12 2485 262 3.266 6.175 8.116 29.58
7 15 2708 29.6 3.388 7.333 9.175 33.59
8 18 2,890 334 3509 8,352 10.141 37.25
9 20 2,996 34,5 3,541 8,976 10.609 40,12
10 2 3.135 38.3 3,645 9.828 11.427 42.85
1 2% 3.258. AL 3731 10615 12,156 45.95
12 30 3401 46,6 3,842 11567 13.067 49.83
13 36 3,584 526 3963 12.845 14,203 55.27
14 40 3,689 56.3 4031 13.609 14.870 58,70
15 45 " 3,807 61.3 4116 14.493 15,670 62.76
16 50 3912 65.7 4185 15.304 16,372 66.66
17 55 4.007 710 4263 16,056 17,082 70.33
18 €0 4,094 75.3 4321 16.761 17.690 73,93
19 71 4,263 84.9 4,441 18.173 18.932 81.34
20 80 4382 92.7 4,529 19.202 19.846 67.08
21 91 4511 1020 4625 20,349 20.863 93.71
22 100 4,605 109.0 4,691 21,206 21,602 98.87
23 110 4,701 1170 4762 22,099 22.386 104,34
2 120 4787 124.6 4,825 22915 28,097 109.66
& B 1,029 79,046 1,357.5 92,327 289.462 320.649

D, =24X289,462—(79.046)2=698,82

a=(820.649 X 24 —79.046 % 92.327)/698.82=0,5688

logl =(289.462% 92,327 — 79.046 X 320,649)/698.82=1.9735253
k=7.196

y=719610:%69

FHEAR ry=kta ym:BH{E(mD) yo:HtHBE(mm) CHE (4D nEHKE T=logt Y=Ilog ym



BoH (BZRD

n t ] e ] 13,2 I te ’ ¥Ym ¥t ytir Ye
1 2 1414 2828 4 147 29.4 20.786 9.9
2 4 2,000 8.000 16 125 70,0 35.000 13.8
3 5 2,236 11.180 25 18,6 93.0 41,590 15.9
4 7 2646 18522 49 21.1 147.7 55.831 19.1
5 9 3,000 27.000 81 229 206.1 68,700 222
6 12 3.464 41,568 144 26.2 314.4 90,757 26.4
7 15 3,873 58.095 225 296 4440 114,641 30.3
8 18 4243 76,374 324 33.4 601.2 114,716 34,0
9 20 4472 89.440 400 345 690.0 154.284 36.4
10 23 4,79 110.308 529 38.3 880.9 183.687 39.8
11 26 5,099 132,574 676 417 1,084.2 212,628 425
12 30 5477 164,310 900 46.6 1,3980 255.228 47.3
13 36 6.000 216.000 1,296 52.6 1,893.6 315.600 53.3
14 40 6.325 253.550 1,600 56.3 2,2520 356.098 57.3
15 45 6.708 301.860 2,025 61.3 2,758.5 411.200 62.0
16 50 7071 353,550 2,500 65.7 3,285.0 464,565 66.7
17 55 7.416 407.880 3,025 71,0 3,905.0 526.536 71.2
18 60 7.746 464,760 3.600 75.3 4,518 583.274 75.6
19 71 8.426 598,246 5,041 849 6,021.9 715,367 g5.1
20 80 8,944 715,520 6,400 927 7,416.0 829,109 92.7
21 91 9.539 868.049 8,281 1020 9,282,0 972,978 101.7
22 100 10,000 1,000,000 10,000 109.0 10,900.0 1,090.000 108.9
23 110 10488 | 1,153.680 12,100 117.0 12,8700 | 1,227.09 1169
24 120 10954 | 1,314,480 14,400 1246 149520 | 1,364,868 1245
& B 1.029 142,337 | 8,387.224 73,641 1,357.5 86,018.9 | 10,231,539 1,353.5

D =1,029.x 73,641 —(8,387.224)=5,431,063
S=(73,641 x 10,231,539 86,0189 x 8,387.224) 5,431,063 =5.892

A=(86,018.9x1,029—10,231.539 X 8,387.224) 5,431,063 =0.497
y=>5.89t12 40,50t

BIARN 1 y=St'f+At ym:BEAE(mm) yeo:BtSfE(mm) R (5D n:BAREK



#7, ERBRAZERBABEMSRSESS ZROHBBUTRE

EA n t T Ym Y T TY Ve
1 2 0693 © 183 2.907 0,480 2015 15.20
2 4 1.386 225 3,114 1.921 4316 21.60
3 5 1.609 24,6 3,203 2.589 5.152 2420
4 7 1.946 28.7 3.357 3.787 6.532 28.69
: 5 9 2197 3Lt 3.437 - 4827 7,551 3258
6 12 2485 34.8 3,550 6.175 8.822 37.70
7 15 2.708 -39.8 3684 7.333 9.976 42.22
8 18 2.890 437 3277 8,352 10916 46.30
’ 9 20 2996 46.3 3.835 8,976 11,490 48.85
10 24 3,178 51.0 3.932 10,100 12.496 53.57
11 27 3.296 54,0 3589 10,864 13,148 56.86
£ 12 30 3.401 ' 570 4043 11,567 13.750 59.99
13 35 3,555 61.4 4,117 12,638 14,636 64.88
14 40 3.589 66.4 4,196 13,609 15,470 69.42
15 45 3.807 71.1 4,264 14,493 16.233 73.68
16 50 3912 75.8 4,328 15304 16.931 77.75
17 55 4,007 80.5 4,388 16.056 17,583 81.55
18 60 4,094 84,7 4,439 16.761 18,173 85,26
19 70 4,249 93,5 4538 18,054 19.282 92.19
20 80 4,382 101.9 4624 19.202 20,262 98.66
21 90 4,500 110.7 4707 20,250 21.182 104.70
~ 22 100 4,605 1182 4772 21.206 21.975 110.48
23 110 4,701 126.8 4,843 22,099 22,767 115,89
24 120 4,787 134.6 4902 22915 23,466 12114
Lol
2 2t 1,028 79.073 1,577.4 96.946 289,558 334,124

D, =24 X 289.558 — (79.073)2 = 696.853

a=(334,124 X 24 —79.073 X 96.946) /696,853 =0.5068

logl= (2689.558~96.946 —79.073 334,124)/696.853 =2.369922
k=10.697

¥ =10.69710.507

HELN y=kta ym: BRME(mm) yo:FME(mm) Y (4 Bzl T=logt Y=logym
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HEAR t y=st'*+At ym:BAE(mm) yo:#tEME(mm) t:KE (5D

n t Lia ts2 t? ¥m ¥t yti2 ye
1 2 1.414 2,828 4 18.3 36.6 25.876 13.3
2 4 2000 | - 8000 16 225 90.0 45,000 19.1
3 5 2.23 11.180 25 246 1230 55.006 215
4 7 2646 18522 49 28.7 200.9 75.940 25.8
5 9 3.000 27,000 81 31.1 279.9 93.300 29.5
6 12 3.464 41,568 144 348 4176 120,547 346
7 15 3873 58,095 225 39.8 597.0 154.145 39.1
8 18 4.243 76.374 324 437 786.6 185.419 433
9 20 4472 89.440 400 46.8 936.0 207.054 459
10 24 4,899 117,576 576 51.0 1,2240 249.849 50.8
11 27 5.196 140,292 729 54,0 1,458.0 280.584 54.4
12 30 5.477 164.310 900 57.0 1,710.0 312.189 57.7
13 35 5.916 207.060 1,225 61.4 2,1490 363.242 630
14 40 6.325 253,000 1,600 65.4 2,656.0 419.980 68.1
15 45 6.708 301.860 2,025 711 3,199.5 479,939 730
16 50 7.071 353,550 2,500 75.8 3,790.0 535.982 77.6
17 55 7.416 407.880 3,025 80.5 44275 596.968 82.1
18 60 7.746 464.760 3,600 84.7 5,082.0 656.086 86.5
19 70 8.367 585.690 4,900 935 6,545.0 782.315 949
20 80 8,944 715.520 6,400 101.9 8,152.0 911,394 102.9
21 % 9,487 853.830 8,100 110.7 99630 | 1050211 1106
22 100 10000 | 1,000,000 10,000 118.2 11,8200 | 1,182,000 1180
23 110 10488 | 1,153.680 12,100 126.8 139480 | 1,329.878 125.2
24 120 10954 | 1,314.480 14,400 1346 16,1520 | 1,474,408 132.2
& B 1,028 142342 | 8,366.495 73,348 1,577.4 95,743.6 | 11,584.332 1,569.1
D=1,028 73,348 —(8,366.495)?=5,403.495
S=(73,348 x 1 1,584.332—8,366.495 X 95,743.6) 5,403,495 =9.000
A=(1028x95743,6 —8,366.495 X 11,584.332)/5,403,495=0.278
y—9.001/24+0.28¢ ,
n: FHIRE



(R=H) BAREIREATREZHEZ—

24

' ® \ & AR
y="5.89t1/240.50t y=7.196t0.560
t | vm | ve | sy | Gwr | ve | Ay | (ay
(min) ‘ (mm) } (mm) ‘ (mm) ‘ (mm)? ‘ (mm) ’ (mm) | (mm)?
2 14.7 9.9 + 48 2304 10.67 + 403 16.24
4 17.5 13.8 + 37 13.69 15,84 + 166 2.76
5 18.6 15.9 + ar 7.29 18.03 + 057 0.33
7 21.1 19.1 + 20 400 21.78 — 068 0.46
9 229 22.2 + 07 0.49 25.11 — 221 488
12 26.2 26.4 - 02 0.04 2958 — 238 11.42
15 29.6 30.3 - 07 10,49 33.59 - 3.9 15.92
18 33.4 340 - 06 0.36 37.25 — 385 14.82
20 345 36.4 - 19 3.61 40,12 — 562 3158
23 3.3 39.8 - 15 2.25 4286 — 456 20.79
26 417 425 - o8 0.64 45.95 - 425 18.06
30 466 47.3 - o7 0.49 49,83 — 323 10.43
36 526 53.3 - oz 0.49 55.27 — 267 7.13
40 56.3 57.3 - 10 1.00 58.70 — 240 5.76
45 61.3 62,0 - 07 0.49 62.76 — 146 213
50 65.7 66.7 - 10 1.00 66.66 — 096 0.92
55 71.0 71.2 - 02 0.04 70.33 + 067 0.45
60 75.3 75.6 - 03 0.09 73.93 + 137 1.88
71 84.9 85.1 - 02 0.04 81.34 + 356 12,67
80 92.7 92.7 0 0 87.08 + 562 31,58
o1 102.0 1017 + 03 0.09 93,71 + 829 68.72
100 109.0 108.9 + ol 001 98.87 + 1013 102,62
110 1170 116.9 + 01 0.0t 104,34 + 1266 160.28
120 124.6 1245 + ol © 001 109.66 + 1494 223.20
2 B 59,66 765.03
M=4_-’/W=1.58mm M=i‘/762¥=5-64mm

Yoot MUK VoMM AR AT BAREEN ay=yo—ve Mibie M=)/ Z7
n:ERIKE n=2¢




(R=Z> BAREFEINPREHEZZ

l m o H B R ( & ®m_ A iR
y=9.00t/240,28¢t y=10,69710.507

t lovm | v | Ay ] Gawr | v | ay (ay)?
(min) l (mm) (mm) l (mm) (mm?) ( (mm) l (mm) l (mm?)
2 18.3 13.3 + 50 25.00 15.20 + 310 9.61

4 22,5 19.1 + 34 1156 21.60 + 050 0.81

5 24.6 215 + a3l 9.61 24.20 + 040 0.16

7 28.7 25.8 + 29 8.41 28.69 + 001 0.00

9 31.1 29.5 + 16 2.56 32.58 — 148 2,19

12 34.8 34.6 + 0.2 0.04 37.70 - 290 8.41
15 39.8 39.1 + oz 0.49 42,22 — 242 5.86
18 437 433 + 04 0.16 46.30 — 260 6.76
20 46.3 45.9 + 04 0.16 48.85 — 255 6.50
24 51.0 50.8 + 02 0.04 53.57 — 257 6.61
27 540 54.4 —~ 04 0.16 56.86 —~ 286 8.18
30 57.0 57.7 - oz 049 59.99 — 299 8.94
35 61.4 63.0 - 16 2.56 64.88 — 348 12,11

40 66.4 68.1 - 17 2.89 69.42 — 302 9.12
45 71.1 73.0 - 19 3.61 73.68 — 258 6.66
50 75.8 77.6 - 18 3,24 7275 ~ 195 3.80
55 80.5 82.1 - 16 2.56 81,55 — 105 1.10
60 84.7 86.5 —- 18 3.24 85.26 — 056 0.31
70 935 94.9 - 14 1.96 92,19 + 131 1.72
80 101.9 1029 - 10 1.00 98.66 + 3.4 10.50
90 110.7 110.6 + ol 0.01 104.70 + 600 36.00
100 118:2 1180 + 02 0.04 110,48 + 772 59.60
110 126.8 125.2 + 16 2.56 115.89 + 1091 119.03
120 134.6 ‘1322 + 14 1.96 121.14 + 1346 181.17
A st 84.31 + 505.15

84.31
=+ hd =1,
M __‘/ o 88mm

50515 _
M—i-'/ =i =4.59mm

Y FMRAEARE ve HABARR AVBAREAME ay=ym-v; Ml M=zy/ 3%

n:EAIRE n=24

10 —

4y
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HEAAKE ¢ L ;
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MBI aEHkR (available moisture) BESHS

=~ HEBKAIT iR Bk
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8. BEAKER(Y) REVKHHE(Ea) 3

BR» t REEZ Dl BRUD » (87) 1 (38)
9 (35) B (43) » FIBHERAME 42 Tam + to» Y,
L s % Ea &8 o SISAMBISEE » TR/ p /&

p— (A PR BADH (p=1) BZM MFAKRE

HRFTRKTE » BRE p=050~0576 K » &

- MBMZEUKRE Ea ERETEE » ERARNZ
BERAR - BREEFOARITHRA 1 4/sec: &
EH30ARECOAR » FHEA 2 flseco 76 p=1 K

s [EHRE 8 dfsec 1 4 dfsec Z E. ZREREE

2 4sec & 1 4/sec Z Eas 98 8 f]sec iHiEIES

S$=7.454mm/miniP

A=0387mm/min

- 21 —

Bk S I IEAR B o P B 8 flsec ZUAR -
FA MR REBRSHESZ—
—r 1 \im
q n A T, m te Y, L Ea
(¢ Jsec) (m) (min) 1 (min) (m¥m) | (m¥Ym) (%)
4 1.303 60 8.16 2,840 23.16 2,436 0.077 98.1
4 1.303 50 6.43 3.485 22.40 2,030 0.050 98.8 -
4 1.303 40 4.81 4,514 21.70 1.624 0.028 99.3
4 1.303 30 331 6.369 21.06 1.218 0017 99.6
4 1-303 20 1.95 10.501 20.48 0.812 0.008 99.8
-3 1.422 60 9,08 2572 23.35 2.436 0.084 97.9 .
3 1.422 50 7.01 3211 2252 2030 0.056 98.6
3 1.422 40 5.10 4,256 21.72 1.624 . 0,032 99.2
3 1.422 30 3.39 6.198 21,00 1,218 0.017 99,6 -
3 1.422 20 1.90 10.710 20.35 0.812 0.005 9.9
2 1.447 60 16.35 1.609 26,32 2.436 0.151 9.3
2 1.447 50 12.56 1971 24.75 2030 0.100 97.5
2 1.447 40 9.09 2.566 2334 1.624 0,058 98.6
2 1.447 30 6.00 3.680 22,08 1.218 0.028 99.3
2 1.447 20 3.33 6.290 20.95 0.812 0.010 99.8
1 1.976 40 21.82 1.235 26,95 1.624 0.117 97.1
1 1.976 30 12.36 1.923 23,80 1.218 0.051 987
1 1.976 20 5.55 3.872 21.46 0.812 0.014 9.7,
W 7k5‘§$t$ Es=Eo
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4 BB BRSNS

P=1

q n £ Tg ‘ m To Y L ] Ea

Ctisec) (m) | (min) | (min) | (m¥ym) | mym) | (%)
4 1.303 80 816 3.406 27.81 2.800 0.303 39.2
4 1.303 50 6.43 4051 26.04 2.273 0203 91.1
4 1.303 ) 481 5.080 34.43 1.767 0.124 93.0
4 1.303 20 3.31 6.935 2294 1.292 0.065 95.0
4 1.303 20 195 11.067 21.59 0.842 0.027 96.8
3 1.422 60 9.08 3.159 728.67 2.847 0.346 87.9
3 1.422 50 7.01 3.798 26,62 2.301 0.228 90.1
3 1.422 40 5.10 4,843 24,69 1.781 0.137 92.3
3 1422 30 3.39 6.785 22.99 1.297 0.700 94.6
3 1.422 20 1.90 11.297 2146 0.842 0027 96.8
2 1.447 60 16.35 2.200 35.98 3.173 0.584 81.6
2 1.447 50 12.56 2562 32.18 2,509 0.388 84,5
2 1.447 40 9.09 3.157 28.70 1.904 0.233 87.8
2 1.447 30 6.00 4271 25.63 1.358 0.120 91.2
2 1,447 20 3.33 6.881 22,90 0.863 0.046 94.7
1 1.976 40 21,82 1.899 4145 2.321 0.560 75.8
1 1976 30 12.36 2.587 32,00 1.526 0.258 83.1
1 1.976 20 5.55 4536 25.16 0.906 0.098 89.2
EMZ&; Es=1

R=406mm

S$=7.454mm/min!/?
A=0.387mm/min
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4 BHRAMBIBTATMBUR ¢ 700 B AR B 0 2 ffsec & 1 Yfsec % Ea 398 3 Ysec
04% + ¥p=050~0576 » KRR Ea ZRHFM  BRERS o
Kol p=1> 14 8 /[set § c ¢[sec Z Ea ER

SUMMARY

The two criteria for good irrigation are adequacy and uniformity. Adequate applic-
ation of water guarantees normal plant growth; while uniform application reduces deep
percolation loss, thereby lowers the water cost. In sufface irrigation, due to the fact that
the time for infiltration is different from place to place, it is impossible to get an abs-
olutely uniform application of water the entire field. This study is taking both adequacy
and uniformity. into account, to find out the most economical irrigation requirement.

Empirical infiltration-time relationships have been widely used by USDA and in
Taiwan. A non-empirical infiltration equation is used in this experiment. It reveals that the
deviations between the observed values and the calculatd values from the non-empirical
equation are less than than those from the empirical formula. It is more less when the
time t is comparatively large.

The most economical irrigation requirement will be the point when more water
being added, the increase in yield value caused by the reduction of water deficit will
equal to the cost for more water loss. If the percentage of adequate irrigation to the
entire field is p, water loss will be bigger for a larger p, but water deficit will be sma-
ller, and vice versa. The selection of p, should depend on the available water and cane-
veld analysis, with a value between 0.50-0.576 and 1.

Under the condition that the water deficit will not hinder the plant growth, the’
irrigation requirement should be the one with higher water application efficiency. Infe-
rences from the field data are as follows:

1. With constant inflow rate, the longer is the flow distance, the lower is the appli-
cation efficiency; the shorter, the higher.

2. With constant flow distance, the bigger is the flow rate, the higher is the applic-
ation efficiency; the smaller, the lower.

3. When p is small, the difference in application efficiencies due to different flow
rates or flow rates or flow distances is small and may be negligible; when p is
large, the difference is appreciable.

For Kon-kuan Farm near Chiayi, a sugar cane field of sandy loam with furrow slope
of 0.4%, it is suggested that an inflow rate of 1 or 2 liters per second may be used for
small p, and 8 liters per second for large p. However, data are not yet sufficient for
sloping sugar cane farms, and further study is undoubtfully necessary.

ARABHEREHNBENEREGIME » WRERS ~ RU%E -~ Bl ~ Hks -~ R~ ERE
BERBESNHYH BB » WRETREETIE » fHikER o
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