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Soil remediation using halophytes and halophilic methane fermentation system for
salinised area in Central Asia

Yasui, Hidenari
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Four kinds of halophyte species were cultivated in the test field at Nukus,
Karakalpakstan, Uzbekistan (Atriplex nitens, Karekinia caspia, Kochia
scoparia, Salsola dendroides). The salt removal peaked in Septemeber where the plant biomass was
maximised. The species accululated the salts with 40-100 g-NaCl equivalent per plant_Atriplex nitens
seelmed to have the higest salt uptake capacity among the examined species. The salt fraction of
the soil in the test field was about 13.4 g-NaCl/kg-dry weight and categolised highly saline.From
this, the plant-based soil removing capacity was calculated to be 3-10 kg-dry soil/plant/batch (=
40-100 g-NaCl/plant/batch / 13.4 g-NaCl/kg-dry soil).
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Halophytes (succulent accumulator( Eunalophytes (non-succulent accumulator) Phytomeliorants (improve saline soils) Pseudoralophytes
Climacoptera brachiata Kochia scoparia “Atriplex nitens Pearl millet (Hsheki 1 local variety) ‘Sweet sorghum Quinoa “Amerantus
(shallow roots) (highly valuable plant) (highly valuable plart)
a b c a b < a b z a b c a b 3 a b < a b c a b c a b c
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Each halophyte species and NNC was planted : 4.2 m = 6 fows x 70 cm-width
Licorice - was planted at the field margins

Treatment (We n x Nitrogen addition; total 9 treatments)

rigation (by drip irigation from spring) that s, from spring, 1 think)

means the water amount for the Jm" means the nitrogen amount for the

Ipakstan)

3 Shortanbay HLXKIZFZ T 7@ D~ w7 7 A FERERK (6 #R/m?)

F 2 UARFRE VEB T I 2L v BIEFHRIEX 2 AT Shortanbay HiX O [F5ER5E

RIR (C°) THRE (C°) FERE (mm)

Months R 2021 g 2021 e 2021 FAER 2021 e 2021 A R 2021
January -4.9 2.7 14.3 -19.3 18.0 -19.7 10.1 1.1
February -35 1.3 22.9 -19.4 28.0 -18 8.7 9.8
March 4.0 5.7 20.1 -12.8 32.5 -13.7 16.4 76
April 13.9 17.8 36.8 -25 49.0 25 19.4 15.0
May 21.3 26.0 43.1 9.7 62.0 8.9 12.2 2.0
June 26.4 30.0 42.7 15.2 66.3 14.0 3.9 8.0
July 28.0 32.8 45.1 19.0 70.0 22.0 35 0.4
August 26.0 25.8 31.9 18.2 47.0 16.8 21
September 19.4 22.9 29.9 15.2 48.9 14.6 3.0 0.0
October 10.7 78 14.8 2.49 27.0 2.4 8.7 0.0
November 4.0 9.4
December -1.7 13.6

# 3 B T o HHRIC BT 2 REFIHORE L EHE O &A%

N-NO; N-NH P,05
Month (Mg/L00 g 848 1)  (mg/l00 g 5MR+)  (mg/l00g2igt) |RAEH(%)  pH
April 26.56 1.99 1168 1014 72
May 271 0.93 0.958 102 6.9
June 42.23 178 0.783 103 72
July 10.17 115 3.504 0.93 70
August 24.36 2.04 1828 1034 72
September 18.68 8.44 3.148 1144 71
October 67.41 177 0.911 102 72
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a7 yr A MIRRENTZFT M) D ADIFEAETENaCL & LTHANICERE T EE2 BN
7oV LDFEREIFI N7 74 RO TREL Bie-> Tl Y g K% R LT Kochia scoparia
(245 mg/g-ash) & H/ND Karelinia caspia (60 mg/g—ash) TAfZDENNH-T-, T FU T A
ENV T LDENAFEDO T T 74 FTO0.45-2.3 L KES B> TNWDZ b, RRIZHIL
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Atriplex nitens Karelinia caspia Kochia scoparia Salsola dendroides
Ash/Dry g/g 0.14 0.18 0.14 0.15
weight

Na mg/g-ash 152 139 111 166
meqg/g-ash 6.61 6.04 4.83 7.22

K mg/g-ash 171 60 245 137
meqg/g-ash 4.37 1.53 6.27 3.50

Mg mg/g-ash 33 45 51 60
meq/g-ash 2.72 3.7 42 4.94

Ca mg/g-ash 68 39 152 47
meqg/g-ash 34 1.96 7.6 2.36

Cl mg/g-ash 220 187 131 174
meqg/g-ash 6.21 5.28 3.7 4.92

Others mg/g-ash 356 530 310 416
Na/Cl mol/mol 1.06 1.14 131 1.47
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HIEFRBYIE I EF T 128 BRIAD LHEZ AT L, WEAROMREME LT 13 4 g-NaCl/kg-
WA, REOEESAZ 0.5 n, 1 m*OTHHEA 1,350 kg EFENFIRET DL, "7
7 A N CEREFRE/RE TR 9,000 g-NaCl L72%, Z 2T, BIRDX 4 TR L OWINSZ ) >
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OB A 6REEL L, Zoma 774 FOFEET 1 O+ 5 420 ¢ D NaCl % 1 £ ThE
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EP IR BERIZ 20 FE LB SN,
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