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26T, TORED. PABWLEBREOFEVWSPEREILL > THEDTEETH
B, CORDICE, HE s, BE s ZFOHKRFATKLLEB TOPABNBERTS
CEHZELVS. BEMELLCHIZMNELSSLOEEN S 2. £, Y—F V2
ENRHKOBRRLELBEY 2HESENOSEHKTH 3.
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x1. xR5E—%X

fE & & 10a¥ 7= v N P K
(ke) (kg/10 a )
CE I 4 2000 - - -
A\ IR 120 - - -
I X I N 40 - - -
A4 ¥ 7T 3 /555 200 10 10 10
CDUS555 80 12 12 12
= honNy - 40 6 4 5.
& &t 28 26 217
x®2. #HH&ILvve
du &8 &£H %
1. B (x4 fEH)
2. -7 4 (& 45EH)
3. J o -9 = (¥ *45EH)
4, a < v F (s 45E)
5. T A (s 48E)
6 . < AN (% *45E)
7. AN SN (¥ % 45@E)
8. N = K (Y75 >oFx)
9. No oy (&2 oz x)
10. Fu KL R B (¥ » % >%x)
11, TV E T (% %05 x)
12, Yy = K (b »n %05 x)
1 3. N=% =) - (RIEEH)
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#3. BLADBVWKDECIHE

Oppm 1000ppm 2000ppm 5000ppm
E C & 132 1488 2550 5743
(p S/ cm)
T4, HITHRTPORREN

BEEF HE E

EESE (T) 1469.5 32.0

RESIE (C) 990, 4 21.5

EHRE (C) 1230.0 26. 7

EEHmiE  (C) 1297.6 28,2

BEME (C) 1098, 2 23.9

EmmiE (C) 1197.9 26.0

BsE  (MI/m) 269.4 5.9

EEE (mm) §7.9 1.9

»AKE (/1) 326.2 7.4

*5 HEREBEOFESNERE ( ¢/10 ¥)

2 A K E (ppn)
0 1000 2000 5000 T 1
1 BhH 18,5 133, 8 111.8 16. 9 102,75
2 A= 4 183,17 168.2 155.5 44,9 138,08
3 Ju—1Y— 190, 1 218.3 135,17 97.3 160,35
4 a<=vF 124.5 164, 2 110, 5 44,7 110.98
5 ~FA 159.6 221.9 140, 1 67.3 147.23
6 <= AN 116.5 130.6 151.0 §2.7 120,20
7 T vwv 96.0 156.9 132.6 70,8 114.08
8 L —F 137.4 149.3 116.8 65.8 117.33
9 RNumyz 99,17 167.3 90. 2 54,8 103.00
10 hpxE®E 129.6 174.3 128.0 32,1 116,00
11 =v 4%+ 135, 1 162.8 91.3 69.4 114.65
12 Yy—F 79.3 129.5 111.9 34,2 88,173
13 N"n—%aY— 105.8 172.0 104.5 95,6 119,73
¥ 128.91 165.32 121,53 62,12 119,47
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N ) b HE

(%2

x®6. HEHESEOEZEENELE (X Oppn HE)
A B WIKEE (ppn)
0 1000 2000 5000
1 B 100 113 94 40
2 -7 4 100 92 85 24
3 J o —) — 100 115 71 51
4 o< v 100 132 §9 36
5 [ 100 139 88 47
6 < J XN 100 112 130 71
7 7w 100 163 138 74
8 N — K 100 109 85 48
9 Noy g 100 168 90 55
10 ZLuxEE 100 134 99 25
11 =2 %5 100 121 68 51
12 U —=Fr 100 163 141 43
13 N—F%a1) — 100 163 99 91
¥ 100.0 132.5 98. 12 50,1
251
4
200 |
Oppm
1504 e

2000p0p

m

"

K2.

7 8
— K ERE

IWENEAL & £3RE & OERER
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2 4 3
=7 R EEOLEEINS IR ( g/10 ¥k)
D A A ok B E (hpm)
0 1000 2000 5000 A7)
1 B> 9.5 11.1 9.0 4,38 8.48
2 =74 13.4 11.7 10.4 3.8 9.83
3 Ja—Y — 12.6 15.8 10.5 7.8 11.68
4 o< VT .6 12.3 1.1 3.6 §.05
5 rNZA 11.3 16.3 10.0 5.8 10.90
6 < 7 A 9.0 10,2 10.7 6.6 9.13
7 L7 a4 7.9 12.4 9.3 5.9 8.7
8 Ny — K 10.8 10,1 8.1 5.4 8.60
9 NpogvwJ 9.9 12.6 6.8 4.5 8.45
10 AHMEE 7.6 13.1 9.3 2.6 8§.15
11 =v&7F 10,2 12.4 7.0 5.6 8.80
12 V—VF 6.5 9.0 8.5 2.8 6.70
13 N—F =2l — 8.4 11.9 8.0 7.5 8.95
¥ 9 1 12.24 8.87 5.06 8.96
x=8. ERREOHESNERR ( &/10 )
AWk E (pom)
0 1000 2000 5000
1 B 100 117 95 45
2 F— 74 100 81 78 28
3 Ja—Y) — 100 125 83 62
4 o< v F 100 143 90 47
5 [Nt 100 146 88 51
6 < A ) 100 113 119 73
7 Ly AV GV 100 151 118 70
8 Ny — K 100 94 15 50
9 Novwy 7 100 127 69 45
10 RHKEE 100 172 122 34
11 =v¥%7 100 122 69 55
12 VY-—F 100 138 131 43
13 N—Fal)— 100 142 95 §9
o) 100.0 129.5 94,1 53.0
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Utilizing Sea Watar, as a Source of Nutrition,
tor Farm Produts Cultivation (Report 1)
Comparison of Variety of Spinach and Density
of Deluted Sea Water

TOYAMA MASAQ (Tottori University, Arid Land Research Center)

Arid desert areas are so vast that domain 1/4 to 1/3 of the global land, which
remain as the largest of all non-utilized lands. Furthermore, the desertification is
progreseing year by year that the increased size of desert area in five years time is
just as great as the size of our home land(Japan).

Insufficient amount of rainfall causes shortage of irrigation water in desert, and
moreover, this scarcely acquired, valuable water genarally contains inorganic salts.
In irrigation agriculture, salt containing rain on a cultivaed land together with
great evaporation will result in salt accumulation. Therefor, avoidance of salt
build-up is one of the imprtant subjects.

However irrigation farming can bring in remarkably increased harvest compared to
dry farming. Thereby, the balance and cooperative interaction salt build-up is
extremely important.

Concerning above points,it is advisable to practice irrigation farming with both the
open ditch drainage and the underground drainge. However, in reality, there are
difficulties to install them in each and every one of the experimental farm for an
economic reason.

However, under the presant circumstance, there are no appropriate means for final
disposition of leached drainage. On the other hand, by utilizing the dune of coast
desert, irrigation of fresh-waterized, ever bountiful,sea water and/or irrigation of
diluted sea water are thought to be effective ways of utilizing ever precious
irrigation water.

Fresh-waterization of sea water and its use for desert irrigation will result in
decreased level of the sea surface, which is predicted to rise, in the global warming
caused by increased C0:, at the same time producing a clean, verdure covered earth.

Based on the thoughts above, presented here is the report of the study of comparison
in growth of 13 varieties of spinach, irrigated by diluted, low salt density sea water.

Average harvest of all 13 varietes at irrigation of 1000ppm of salt density compared
to fresh water irrigation was increased by about 30%. This could be the result of
fertilizer effect by various sorts of ions, such as Na and Cl which are contained in
sea water. At 2000ppm, though increased harvests were shown in some types, the
average harvest was about as good as that of fresh water harvest. At 5000ppm, the
harvest was decreased to half that of the fresh water caused by the high salt density
damages. In order to avoid salt build-up, sandy soil was used for these studies.
Dripping, which is conservative and popular among desert farming, was applied as a
method of irrigation to avoid direct contact of irrigation water to the crop.

The effects of salt water irrigation may differ on each crops according to the
methods of irrigation and the characteristics of soil.
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