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Effects of Sea Water Salinity on the Soybean
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(g/7) (g/m) &/ %) (f&l/ m) (mg/{A)
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0-25 cm 122 (147) 1414 (136) a 4100 (147) 4692 (133) a 3.3
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KK : 0.32dS/m (273mg—C1/kgDW, 747mg—Na/kgDW) &,
REFERDS, BITE VAR R o7 GE1IXD),
Ko +HERC, WA A IRER L OSSHET Y
U LRI 2 E L CIRVWEm AR L, 72, K
Mo+ EC 3 LU A A L REIHMR < HERB LT
0, SHEMET R Y D AR A8 L CRom L M
MR Uiz, —J, Wi EE B, HtWo1 A4 RE
B ROSHET MY LRI A 08 L C v ME
R LTz,

2) R AEB RO L

IEE, 31FHEOHT, KD 379g/mExb %<,
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W leioTe (BE53), NMIIRFRESZ 6 H 26 A &
RUNZHANTENZ & BINERICZET N D, L
L, WO YF o A%, [F URNCRER L7 A
DRI FRO X LA X0 HEED Sem KU
ZEMD, EOWEEESIC I AT SN0
EHEER LT,
B

1 HEEANRES I UHILLICRIFTRE

AT (1992) 13EALA A RENE L T2 b L35y
A R AR D FEFERIH S D L LTz, Wang &
Shannon (1999) |3 +HEK P OESUSELELAY 3dS/m Aifi
THIVUIKTSLFE Manokin OFEIEIS X OB 1 THH
SHY, 11dS/m PLETIEM S o Ll ~7z, AbFJE
TI 0. 381 mg—C1 /kgDW (0. 345dS/m) L 0 &GS
FIECHNVL LIS ND & Uiz, ARBRcELn
138 BC I3ARJERL T 10g (2% L 50mL 7&K 20 2 18AnN
BIREIRZWE LI b D Th D, Lo T, 1HK
73 30%, HEEIEEE 1, Aoy EE EC AT S &
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FHEOK BCICHRT 5 & 6.09dS/m LR STz, T/
bbb, KB THEHONIMHIIRER TH O IR FF
TREEL D BNV, FEFHENRNE SNHIRELD
HE O EHEEE LT,
2 MBI T URE LRSS FYOL
)RR B L OHU T <1, e, +
oA ET Y U NI A A RE XD HED
IEA NSV (35 1 X)), HBAA A AR DER A HO
HOT, HEIOEE SIS WD, T Y T ATIED
BT AR ODOTHEIZRE STV CGEHS
1980), ZD7z8h, T hU U LA FAIWIC L DTN
mzxohbd, £z, KRBT, D RY
U ARERFEOICE D00 BT, 77 A ML DHHF
PEIXR b o To, ZHUL, FE3FEE, tEEpic
U DAL RRRICHE LA A b, FRRICZ SAFEL
TRV, HER OSBRSSO LB BN
7
3 4&EFHMNOLEESEBMNAKRTETICRIETE

IRET D L, AWETE G188 EC 0. 345dS/m 13, &
F4R KEORBHET (HIIEERERS)
FE X4 FEARH EE EEEHH Xt SRETE F2N:IE e &R ET Ei3 g BHE
K/m cm i/ m K/m i/ m &/ m &/ m i/ m g/m g
2012 oL/m 12.2 61.2 173 60 305 478 368 899 460 a 28.7
25L/m 11.2 (91) 66.6 (109) 168 (97) 59 (97) 300 (98) 468 (98) 342 (93) 881 (98) 439 (95) a 29.5 (103)
75L/m 11.7 (96) 65.3 (107) 173 (100) 61 (102) 314 (103) 488 (102) 356 (97) 874 (97) 376 (82) a 28.0 (98)
125L/m 11.2 (91) 61.1 (100) 159 (92) 57 (95) 291 (95) 450 (94) 343 (93) 824 (92) 383 (83) a 28.6 (100)
2013 oL/m 12.7 84.7 181 45 198 379 276 735 261 a 26.5
34L/m 11.7 (92) 829 (98) 170 (94) 50 (111) 225 (114) 395 (104) 300 (108) 797 (109) 267 (102) a 26.2 (99)
10.3L/m 6.9 (54) 59.6 (70) 86 (47) 26 (56) 120 (61) 206 (54) 177 (64) 538 (73) 177 (68) b 26.4 (100)
20.0L/m 3.3 (26) 37.6 (44) 33 (18) 11 (25) 46 (23) 78 (21) 68 (25) 205 (28) 81 (31) ¢ 28.5 (108)

FEEABUIBINCAET LW REERORZIRT, A SEHIIAE S/ L A PROBER R bR T E, BB L UH
RIEIIRIEE 7. 3mm LA ED S D%, K5y 16WHIE L TROIAE, RISV TIE, FFEERICKEIT Tukey DFEIC L W AEE
BEEAT oIz, RIRDTNT 73y MIERER K ETHEZENH D Z & 2T, FHINOHIEIT OL/niZ 100 & L7zRfOH

SMEE T,

E5FK RKEOHBAEET ERiFSH)

- =X 5 VK51 s EH . = -,
[=] + = VAN 4N : =

cm cm  Hi/m AX/m E/m  gi/m &/ m gi/m  g/m g
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Effects of Sea Water Salinity on the Soybean

Tomonori ABE, Kazuyoshi SATO, Kan HASEBE

Summary

The tsunami resulting from the Great East Japan Earthquake (March 11, 2011) deposited sea water and sand
into fields of coastal areas in Miyagi, resulting in elevated salt levels in the soil. Soybeans are a main crop
cultivated in rotation with rice in Miyagi Prefecture. It is uncertain what sort of effects the soil’s salt level has on
the growth of “Tanrei”, a primary type of soybean. This study, conducted from 2012 to 2013, tested the
relationship between soil salt levels and the growth of soybeans at a test field treated with sea water at the
Furukawa Agricultural Experiment Station and on actual tsunami-affected fields.

The study found a negative correlation between soybean germination and soil electrical conductivity (EC).
The result can be illustrated by the regression line y=-43.4x+110. It was calculated that if 95% or higher is
considered a successful germination rate, a soil EC of 0.345 dS/m or less will have no effect on germination. As
salt levels in soil increased, the number of root tubercles and the dry weight of soybeans decreased significantly.
Nitrogen absorption in the above-ground portion decreased as well. As a result, the length of main stems and
the number of branches decreased, as did the number of nodes and pods, and yield declined. No significant
correlation was observed between the soil EC and the yield when the soil EC was below 0.29 dS/m, or 568
mg-Cl/kgDW when converted to chloride ion concentration. Therefore, it was concluded that the growth of the
“Tanre1l” soybean was not prevented by salt from sea water as long as soil EC and chloride ion concentration

were 0.29 dS/m or less and 568mg-Cl/kg or less respectively.
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