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Tab. 1 Relation between effects of three elements and irrigation on the yield of oats

. Growth at harvest Yield (kg per 10 are) Yield index
Treatment Height of Height of | Numbers of | Weight of Weight of
crop {cm) ear (cm) stalk straw grain (%)
No irrigation series
None 63.4 19.0 30 106 108 53
No nitrogen 66.6 - 20.9 3 102 102 49
No phosphoric acid 77.5 25.7 34 130 139 68
No potassium 83.2 24.8 H 187 176 8
N.-P.K 95.5 24.9 37 250 206 100
With compost 96.5 25.7 38 272 214 104
Irrigation series
None 63.6 20.7 3 110 109 53( 53)
No nitrogen 66.2 20.9 34 106 109 53( 53)
No phosphoric acitl 87.7 26.5 33 217 185 90( 90)
No potassium 93.9 24.4 38 249 193 94( 94)
NP 100.7 24.6 38 290 228 111(100)
With compost 101.7 25.1 37 287 244 119107}

Remarks; 1.
of three elements of irrigation series.
Sceding—27 April.

Total amount of irrigation is 160 mm.

S v oW

Numerals in the brackets indicate yield indexes calculated as ratios to the yield in a plot
Harvesting—10 August.
Total rainfall during growing period is 403 mm.

Period of irrigation is from 10 June to 30 July.

Interval day is five days and amount of irrigation water every time is 15 mm.
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Tab. 2 Effect of irrigation on the uptake of three clements by oats

%, ABlicia s, TREIANRELL SL,
ChiRELT, 6 HE8BuEHmicdb i, —&
ooy Blbhis,

¥, BWETIE, HAXNOIBIEGE A R
b DHRE Lich o, HEBS AL D
AR L oML IVECOTETH Hic Bl b
h, BEHANVE IULANROCERFILERE
K<ESEHEX<BEHMEK<EMRX <ZHEKK<
HEREOE X DI F RIUEAS S, Hic RO
BHEETHY, EEERXBVCTHXKOTHEK
BHIRENABOCRIIL DL ANCRIAD T NG
o DARCDOEHRIPHREBDLIRTD, —Jf
EHMHBRE ORI RIS AP VR D6SIZ A L
THALRTNR0, EMERIZENA DN FRT]
DK L THANCKRINIM L v lixFRL,
DA L » CTEROBHRFHFICH b, 18
B XUOMBEOIBGIEZLRRMIND 2 Lo
Boto :

¥, MEHOFMERICIBE, MADVH
FRLED A DCFFRT I U TR E DY LR AT
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Content of elements in the harvested plant (%) Amount of absorption
Treatment N P304 K.0 (kg per 10 are)
Straw | Grain | Straw | Grain | Straw | Grain N P.0s KO
No irrigation series
None 0.50 1.70 0.45 0.77 1.67 0.57 2.37 1.31 2.38
No nitrogen 0.59 1.81 0.45 0.85 1.91 0.59 2.43 1.32 2.55
No phosphoric acid 0.56 1.8 0.24 0.81 1.84 0.60 3.26 1.43 3.22
No potassium 0.59 1.82 0.19 0.86 0.66 0.59 4.30 1.87 2.27
N-P-K 0.45 1.86 0.38 0.84 1.63 0.60 4.9 2.69 5.30
With compost 0.49 1.96 0.41 0.91 2.46 0.57 5.53 3.05 7.93
Irrigation series
None 0.49 1.68 0.35 0.76 2.09 0.57 2.37 1.21 2.91
No nitragen 0.48 1.67 0.42 0.77 1.92 0.58 2.32 1.29 2.67
No phosphoric acid 0.58 1.70 0.31 0.75 1.77 0.64 4.39 2.06 5.01
No potassium 0.44 1.70 0.28 0.77 1.13 0.62 4.43 2.24 4.61
N.P-K 0.43 1.75 0.17 0.76 1.62 0.63 5.27 2.22 6.12
With compost 0.45 1.77 0.19 0.75 1.92 0.62 5.94 2.38 7.01

Remarks; 1.

series.

Rate of nitrogen absorption;
2. Rate of phosphoric acid absorption;

55.8% in no irrigation series and 65.4% in irrigation series.

16.8% in no irrigation series and 2.1% in irrigation

3. Rate of potassium absorption; 67.1% in no irrigation series and 46.87%4 in irrigation series.
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Tab. 3 Relation between effects of three elements and irrigation on the yield of potato
Growth at flowering Yield (kg per 10 are) l\;l:l:l;l(
Treatment gﬁ?}(‘:nf’)f N:tt:]l;{ers of Large tuber m{i‘:le Small tuber Total (%)
No irrigation series
None 20.2 3.6 - 76 368 444 21
No nitrogen 19.2 3.1 23 139 38 547 26
No phosphoric acid 31.6 5.5 360 518 560 1,438 68
No potassium 29.1 6.2 22 245 642 9209 43
N.P:K 42.7 6.4 368 1,151 583 2,102 100
With compost 42.5 6.7 412 1,140 613 2,165 103
Irrigation series
None 17.6 3.9 — 6 390 396 19( 20)
No nitrogen 23.8 3.5 11 64 489 564 27( 28)
No phosphoric acid 33.3 4.3 113 495 670 1,278 61( 64)
No potassium 26.3 5.9 - 147 632 779 37( 39)
N-P-K 42.7 6.0 221 726 1,044 1,991 95(100)
With compost 43.4 6.2 268 812 1,015 2,095 101(105)

Remarks; 1.

of three elements of irrigation series.

SUh LN

Seeding—27 April.

Harvesting—12 September.
Total rainfall during growing period is 609 mm.
Period of irrigation is from 20 June to 20 August.
Total amount of irrigation is 200 mm.
Interval day is five days and amount of irrigation water every time is 15 mm.

Numerals in the brackets indicate yield indexes calculated as ratios to the yield in a plot

Tab. 4 Relation between effects of three elements and irrigation on the yield of soybean

Growth at harvest Yield (kg per 10 are) Yield index
Treatment Height ot Numbers of | Numbers of | Weight of Weigh of
crop (cm) stalk shell straw grain (%)
No irrigation series }
None 61.5 8.8 31 227 99 49
No nitrogen 76.6 | 8.2 39 257 137 68
No phosphoric acid 81.6 1 8.8 45 I 387 197 97
No potassium 8.0 | 7.7 10 203 178 83
N-P-K 82.6 i 8.9 42 397 203 1060
With compost 79.6 | 8.6 10 416 220 109
Irrigation series i
None 622 | 6.9 12 183 137 68( 62)
No nitrogen 70.2 6.6 41 204 156 77( 70)
No phosphoric acid 64.9 1 7.7 48 217 187 92( 84)
No potassium 76.1 8.1 46 205 157 78( 71)
N-P-K 79.5 8.9 55 255 222 110(100)
With compost 76.6 9.1 56 283 247 121(111)

Remarks; 1.

of three elements of irrigation series.

UL

Seeding—15 May.

Harvesting—29 September.
Total rainfall during growing period is 614 mm.
Period of irrigation is from 1 July to 10 September.
Total amount of irrigation is 200 mm.
Interval day is five days and amount of irrigation water every time is 15 mm.

Numerals in the brackets indicate yield indexes calculated as ratios 10 the yield in a plot
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Fig. 1 Relationship between effects of irrigation
and fertilizer three elements on the yield
of oats, potato and soyhean
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Tab. 5 Effect of fertilizer added under irrigated condition on the yield of potato
Growth at - X N
flowering Yield (kg per 10 are) l\iuml})]ersl A\_n:;:lgef Yield
Treatment geg’fg; Numbers| Large | Middle; Small | ., gertl:)lz?rl:t“;elgxbteg index
(cm)| of stalk | tuber ' tuber | tuber () (%)
Control 39.2 ] 4.4 290 1,285 | 1,065 { 2,640 1 6.0 84.4 100
509% nitrogen increase 46.0 | 5.4 812 1,979 | 1,005: 3,796 7.7 94.8 152
50% phosphoric acid increase| 43.9 4.7 563 1,805 | 1,120 ; 3,488 7.6 86.7 141
509% potassium increase 41.6 4.8 28 | 1,225 1,104 | 2,647 6.5 80.8 98
509 N-P-K increase 43.5 | 5.0 633 1,864 | 1,015 3,512 7.2 93.2 137

Remarks; 1.

SIS

Seeding—30 April.

Harvesting—12 Seplember.
Total precipitation during growing period is 550 mm.
Period of irrigation is from 10 June to 20 August.
Total amount of irrigation is 100 mm.
Interval day is seven days and amount of irrigation water every time is 10 mm.

Tab. 6 Effect of fertilizer added under irrigated condition on the yield of soybean

Growth at harvest Yield (kg per 10 are) Weight of |+;. .

Treatment Height off Numbers| Numbers| Weight | Weight )l,OOOggrains Yield index

crop {(cm) | of stalk | of shell | of straw [ of grain (g) %)
Control 76.4 7.9 58 l 245 216 412 100
509 nitrogen increase 85.2 8.5 66 292 266 430 123
50% phosphoric acid increase 80.4 8.1 63 271 236 422 109
50% potassium increase 75.7 7.4 57 284 216 416 100
50% N-.P:.K increase 80.4 8.3 65 289 238 424 110

Remarks; Seeding—15 May.

Harvesting—12 October.

Total precipitation during growing period is 498 mm.

Total amount of irrigation is 150 mm.

1
2.
3. Period of irrigation is from 1 July to 30 August.
4
3

Interval day is seven days and amount of irrigation water every time is 15 mm.
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Tab. 8 Component of irrigation water (mg/1)

BHK O ABIIR & b ) MEBZ P50 _
2, METES T b OMEBLI A Ty pH | SiOz | T-N |P205 | K20 | CaO | MgO{ SO;4| Cl
- z, del T E 3
“®l5}.m&mkmmtﬁikﬁ5%%£ 6.57 29.8 1.49 o.04 1.50 13.7 8.6[19.7)11.2
CXHTEhARGEIEEE LT, B2 L
Tab. 7 Relation between irrigation and method of cultivation on the yield of potato
Growth at flowering Yield (kg per 10 are) . Numbers ‘ﬁggmg& Yield
Treatment Height of | Numbers | Large | Middie| Small | Tomp | ChtUber |'a tuber | index
crop (cm) | of stalk | tuber | tuber | tuber per p ®! (%
No irrigation series
Wide seeding form 38.1 5.0 429 1,240 82| 2,521 6.1 88.2 100
Narrow seeding form 39.0 4.2 320 1,199 | 1,000 | 2,519 5.8 84.3 99
Irrigation series ’
Wide seeding form 38.1 4.8 339 1,285 | 1,036 | 2,660 7.1 87.4 103
Narrow seeding form 39.2 4.4 290 1,305 | 1,45 2,740 6.6 8.4 108

L

Seeding—30 April.
Wide seeding form;
Narrow seeding form;

Remarks;

PN G s W

Harvesting—12 September.

Width of ridge is 66 cm and distance of plant is 36 cm.

Width of ridge is 66 cm and distance of plant is 30 cm.

Total precipitation during growing period is 550 mm.

Period of irrigation is from 10 June to 20 August.

Total amount of irrigation is 100 mm.

Interval day is seven days and amount of irrigated water every time is 10 mm.

Fertilizer applied; 8 kg N as Ammonium sulphate, 10 kg P2 O; as Superphosphate of lime,

10 kg KO as potassium sulphate and 1,800 kg compost per 10 are respectively were supplied.
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Tab. 9 Nutrient supplied by irrigation water
(kg per 10 are)

Amount of :
irrigation | SiO2 | T-N | P20s{ K20 | CaO {MgO
' water
100 mm 2.98 0.15 trace| 0.16] 1.37] 0.86
200 mm 5.96] 0.30; trace|] 0.32) 2.74] 1.72

—fiie, WARERET = PRR & OrMrcil
HRO7 ve=27PRBEY SR LTV A T E W
M, DARGKRHFHC AR, Fhie X oELES
HREYELAH LT3, LichisT, 200mm
BE AW LSS ENTHENSh 5o R
E LTI 6kg, AR 3kg, ¥4 2kg #i8k
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T, BRI Z D TPV

xic, ffibr AL ERR BT
BT LETRERY, ELANVEEENAN
BRIz oV THE B LcgS i Tab, 10
~1l TiRTEBYVTHB,

¥, LHobREEoXERITOWTERB L, »
ARVERE RO FREMARVY I L T
PH 75, BRRRELEL o), LPOREI
hHIhTVDM, —F, #PBORIK, &k, M
BESofREEES L 3 X O HIERRMERET
L, TROMESENLLHMUT VB, AN
Wik 2T, MA, IRcERERENEASBIC

Tab. 10 Effect of irrigation on the chemical properties of soil

Depth of pH Total Carbon | Exchange | Degree of
Treatment soi E’;ghi?ge nitrogen Humus nitrogen | capacity baspsatu-
(cm) Hzo KCl (%) (%) ratio (m'e) ration (95)
. 0~12 6.13 5.14 0.38 0.20 2.31 6.9 21.4 88.8
No irrigation
12~25 6.06 5.13 0.37 0.17 2.57 8.9 14.0 71.4
.. 0~12 6.32 5.23 0.25 0.16 2.22 7.8 18.3 69.5
Irrigation
12~25 6.24 5.14 0.25 0.19 2.50 7.7 14.7 70.9
Depth of | Total Exchangeable component | Active [P2Os dissolved| Fixation index
Treatment soil exchangeable AlO; | in N/3-HCI
ase Ca0O Mgo K20 N P.O
{cm) (m.e) (mg) | (mg) | (mg) {mg) (mg) 3
e . 0~12 19.0 503 48 13 29.3 86.4 287 1,219
No irrigation
12~25 10.0 258 26 5 20.2 117.7 226 549
. 0~12 12.7 350- 32 6 21.7 102.4 268 959
Irrigation
12~25 10.4 302 27 7 17.1 125.6 235 840

Remarks; Units of exchangeable CaO, MgO, K:0, active AlzOs and P20; dissolved in N/5-HCI are

mg per 100 g dry soil.

Tab. 11 Effect of irrigation on the water-stable aggregate of soil

Depth of Agegregate division (mm) Quar{uity Solid

Treatment soil orgsit phase

(em)| 2:0< | 1.0~2.0|0.5~1.0{0.25~0.50.1~0.25| 0.1> | POrOS, %)

... 0~12 3.2 10.6 26.6 43.4 9.3 6.9 55.9 4.1
No irrigation

12~25 2.7 7.8 25.0 47.1 9.9 7.4 55.0 45.0

.. 0~12 2.9 9.4 24.0 4.7 10.9 8.1 57.7 42.3

Irrigation
12~25 2.4 7.7 22.0 46.5 11.8 9.6 55.7 44.3

Experimental details; The water-stable aggregate were determined by methed of sieve seperation in

water.
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Summary

In the previous report, the study on the
behavior of soil moisture by irrigation and the
consumptive water capacity in Komagadake
volcanic ash distriet was described.

In this paper, the authors studied the effects
of irrigation on physical and chemical properties
ol coarse voleanic ash soil and the effects of
fertilizer on the irrigated culture.

The results were summarized as follows;

1} Effect of phosphoric acid in fertilizer
upon oats, potato and soybean was reduced to
some degree by irrigation, but that of nitrogen
became more remarkable. Therefore, on the
irrigated culture, the stress should be placed on
increasing the amount of fertilization, especially
nitrogen.

2) As the water condition of the soil became
suitable and the effects of fertilization were
increased by irrigation, the method of thick
seeding culture should be applied under irrigated
conditions.

3} As irrigation water in general is enriched
with silica, basic salt compared with rain water,
nutrient supplied by irrigation water was effe—
ctive on the improvement of soil.

4) Trrigation decreases the content of active
Aluminum and increases solubility of phosphoric
acid in soil. On the other hand, consumption
of organic matters and loss of basic substance
by leaching were recognized, therefore applica-
tion of soil dressing, lime materials and organic
matlers are necessary for irrigated culture.
Morcover, application of those materials increa—
sed soil moisture per unit volume.





