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Crop Growing by Brackish Water Drip Irrigation
in Sandy Soil

Masakatsu Yamane* and Ichiro Saton*

Summary

Grain sorghum (Sorghum vuigare L.), cabbage (Brassica oleracea L. ) and Japanese
radish (Raphanus sativus L. ) were grown in sandy soil under a plastic house, and
irrigated either with fresh water, or with brackish water containing 2995 ppm of
several dissolved salts, and using five kinds of drip irrigation emitters.

The soil moisture contents of the brackish water plots were slightly higher than
those of the fresh water plots. In the brackish water plots, the pH values of soil
suspension (H,0, 1:2.5) were high, and differences in the pH values of each type of
emitter were observed. The electrical conductivity (EC) values of soil water extract
(1:2) were much higher in the soil irrigated with brackish water, and some differences
were observed between emitter types. Salt was concentrated in the surface of the soil
at places distant from emitters near the wetting front.

With brackish water irrigation, dicreases in culm length, leaf age, and weight of
culm and leaves of grain sorghum were observed, but grain yields were somewhat
increased. Neither the brackish nor the fresh water showed a difference in the
mineral composition of the plants and grains. In Japanese radish, leaf length, leaf
age, top weight and edible root weight decreased with brackish water irrigation, and
the degree of decrement differed between the types of emitter. With brackish water
irrigation, malformation of the edible root and the EC value of the juice of the edible
root increased; in the mineral composition of the top and the edible root, Na
increased while the other minerals decreased. In cabbages irrigated with brackish
water, growth of the outer leaves and head much decreased, and abnormal tightening
of the head was observed, while in mineral composition, Na of the head increased but
the other minerals did not differ.
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B5, F5 2EF 2 -7 30cm 30m/ /min
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C DU1tH:5.0kg/a, ELHA
IK8.0kg/a, E¥8.0kg/a

D ATHEIEEL8 . 0Okg/a (8 A
136, 9 A 3 H), Fi%2.0kg/a
(9 A218)

N :2.37kg/a, P,0s:1.95
kg/a, K,O:1.95kg/a

1) BOKES [ HEH17cm, FEES.2E,



Wiz B8 1 2EAR AR, AN WIT & B EYREE

B5, FS5OERTRRAMTH S, —FEL T3
v & E5T,

2. HREYB L UBE A%

HAEMOBEHEOMBIZE 2 RRLLE
DThHb, AELABVARDEE L, —RICK
ERFER SN BBENE L, HEOEEM %R
ELTEZIBECE, BROARRET S 2L
ERAELSHATRMOEAND DT, FRERITB W
TIFRAR OBRAER 26 L7z, EBEHEEEBD
LEWENL, ¥4 ar8L U085 0BRIEE

EIR AKESLURRENS

Tor S 5 720 L 10emdD EGEE I G L 7z,

3. BAKEE

TvA YN LATIREERIEMET2HI
ZA4my D, ¥4 3> CREERI2EEED 5md
D, A VIV TEEME S AMEH 4my D, £K
ELYAERTIOMEDR—RTHAKLIZ, ZD
BIRBRE b ARARIC L VK E 23K EH
FREET DhAKLY, FAE»ABVLTIE, BE,
R A2 & BEXKBA GO B0, KERTIZ 1
RHLODRY 774 v OeREPIEHIE, KE

19784 19794

A

HAKE EFEE FHRE »AKE X R E FHRE

(mm/H) (mm/H) cC) (mm/H)  (mm/H) C)
5T — - - 5.0 4.7 23.1
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8 b 6.0 5.5 30.3 5.0 4.4 29.0
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9k 4.5 3.4 27.8 5.4 3.1 25.3
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B1 75.7b% 15.7 +0.3 29.6 26.6ab 76.3ab 23.4
B2 76.2b 15.3 +0.5 27.9 29.3ab 75.8ab 27.1
B3 86.3ab 15.1 +0.3 29.8 28.0ab 71.6ab 23.9
B4 75.5b 15.7 —0.4 30.5 26.9ab 76.4ab 30.2
B5 88.0a" 15.7 —0.4 33.5 31.1a 80.9a 26.6
F1 86.4ab 15.3 —0.2 33.6 22.4b 62.8b 32.4
F2 82.9ab 16.0 —0.6 33.0 24.9ab 71.2ab 24.5
F3 90.7a 16.1 +0.2 34.7 27.6ab  79.3ab 30.0
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=
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Bek IJVvAVYILVETLAOEBRIESEER (Bxw)
HERX N P,0s K Ca Mg Na
£ 2 ¥ B E BN OE BN OE BN E BN O OE F=hL
B1 1.27 1.28 0.28 0.17 1.06 0.48 0.75 0.007 1.07 0.17 0.075 0.012
B2 1.21 1.11 0.29 0.13 1.02 0.39 0.83 0.005 0.94 0.12 0.084 0.012
B3 1.09 1.24 0.30 0.14 0.98 0.39 0.66 0.008 0.80 0.14 0.055 0.010
B4 1.11 1.18 0.30 0.14 1.04 0.40 0.67 0.006 0.97 0.11 0.049 0.010
B5 1.15 1.18 0.31 0.12 1.02 0.48 0.66 0.005 1.00 0.17 0.048 0.011
F1 0.97 1.46 0.27 0.18 0.79 0.45 0.76 0.007 1.01 0.17 0.060 0.010
F2 1.09 1.32 0.31 0.15 0.93 0.42 0.72 0.006 0.90 0.15 0.075 0.010
F3 1.01 1.21 0.30 0.13 0.98 0.42 0.73 0.006 0.87 0.14 0.056 0.010
F4 1.12 .1.12 0.30 0.14 1.00 0.44 0.74 0.006 0.93 0.14 0.064 0.010
F5 1.06 1.21 0.31 0.13 1.04 0.44 0.68 0.006 0.89 0.14 0.057 0.012

BIR M1 a>0EFENE

REX E R ¥ @ ¥ E RPE BEE  MHEE HiHpH #HHEC

% 5 (cm) (%) (g/t%) (/B  (cm) (cm) (mS/m)

B1 41.5bY 40.8ab 324b 242¢ 27.6¢ 41.0b 5.92abc 991a

B2 42.7b 40.0b 345b 284abc  30.0bc 43.4ab 5.99abc 1074a

B3 41.5b 41.1ab 357b 354abc  36.1ab 43.7ab 5.82c 1012a

B4 40.3b 36.0c 295b 264bc 30.5abc 43.9ab 5.89bc  1003a

B5 42.0b 41.8ab  333b 360ab 36.2a 43.8ab  5.97abc 1046a

F1 47.4a 45.2a 484a 375ab  33.1abc 46.5a 6.03abc 770b

F2 49.82a 45.3a 480a 353abc  33.7abc 44.0ab 6.06ab  705b

F3 48.3a 43.5ab  468a 396a 34.6ab 46.1ab 6.12a 725b

F4 47.1a 44.4ab  445a 37lab  32.3abc 45.4ab 6.08ab  700b

F5 47.6a 43.5ab 4582 393a 33.8ab  44.5ab  6.04abc 683b
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F8Fk 4 OEBESEEE (W)

HERX N P,0s K Ca Mg Na
£ 2 B B O E R E B E B T B E &
B1 3.89 2.47 0.62 0.67 5.20 6.16 0.82 0.13 0.56 0.19 2.82 2.62
B2 4.35 2.62 0.57 0.63 4.14 6.16 0.96 0.12 0.68 0.21 2.90 2.60
B3 3.94 2.23 0.50 0.59 3.80 6.04 1.16 0.12 0.70 0.21 3.24 2.80
B4 3.90 2.28 0.51 0.52 4.34 5.84 1.14 0.12 0.68 0.19 3.04 2.84
B5 4.36 2.56 0.53 0.59 4.36 6.30 0.98 0.13 0.66 0.19 2.76 2.70
F1 3.91 3.11 0.74 0.70 4.50 7.50 0.98 0.15 0.78 0.30 1.02 1.59
F2 4.24 2.80 0.76 0.61 4.40 6.76 1.10 0.13 0.82 0.32 1.00 1.98
F3 3.52 2.64 0.75 0.73 4.30 7.36 1.06 0.14 0.74 0.27 0.84 1.38
"F4 3.8 2.29 0.71 0.64 4.34 5.96 0.96 0.13 0.66 0.25 0.82 1.22
F5 3.92 251 0.82 0.66 4.24 6.24 0.98 0.13 0.74 0.24 0.90 1.36
B9E 27 0EFLNE

BEAX B o SRR ABAE N E EARINE K B R F K&
% 5 (cm) (B BB (g/tR) (g) (g/%%) (cm)  AREED
B1 31.1b® 37.8abcd20.8ab 543bc  26.3bcd 450cd  10.7c  0.40a
B2 31.1b  38.1abed 20.5ab  541c 26.5abcd 443cd  10.4c  0.40a
B3 29.7b 39.5ab 22.5a  540c 24.1d  326d 9.8c  0.38a
B4 29.8b 38.8abc 21.8ab 55labc  25.5cd  374d 9.9c  0.40a
B5 30.4b 39.7a 21.3ab 59labc 27.8abcd 397d 10.3c  0.39a
F1 35.5a- 36.5cd 19.8b 59labc- 30.2ab 632ab  12.6ab 0.37ab
F2 36.4a 35.6d 19.9b 607ab 30.3a 644ab  13.1ab 0.37ab
F3 35.5a 37.0bed 20.5ab 612a 30.4a  707a 13.7a  0.37ab
F4 35.9a 36.6bcd 20.1b  576abc 28.8abc 548bc  12.6ab 0.35b
F5 34.5a 36.8bcd 19.8b  544bc  27.2abcd 540bc  12.4b  0.37ab
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B 817 3 EA SRS ADIZ & B IEIREE

R 7 OEBHAEE (SX#Y) »
FERX N P,0s K Ca Mg Na

& B SE OKE SR KK SME OE S OBKE S B A OBRE
B1 1.93 3.82 0.35 0.53 2.54 3.17 0.10 0.16 0.28 0.33 0.04 0.78
B2 2.14 4.18 0.36 0.52 2.64 3.22 0.13 0.16 0.31 0.33 0.05 0.76
B3 2.08 4.03 0.39 0.56 2.48 3.26 0.12 0.19 0.32 0.34 0.05 0.60
B4 1.96 3.91 0.39 0.56 2.60 3.33 0.10 0.18 0.29 0.35 0.05 1.15
B5 1.96 4.15 0.35 0.57 2.66 3.18 0.10 0.17 0.32 0.35 0.06 1.02
F1 265 4.19 0.29 0.55 2.44 3.49 0.10 0.19 0.26 0.37 0.05 0.49
F2 279 3.91 0.33 0.54 2.50 3.33 0.11 0.20 0.31 0.34 0.04 0.34
F3 255 4.26 0.3¢ 0.54 2.70 3.00 0.11 0.18 0.29 0.34 0.04 0.68
F4 2.12 4.08 0.33 0.52 2.36 3.48 0.10 0.20 0.27 0.35 0.03 0.46
F5 259 4.12 0.39 0.55 2.54 3.32 0.11 0.15 0.29 0.33 0.04 0.44
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