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Abstract: [ Objectives ] The salt accumulation ability of halophytes is one of the most important reference
indexes for bioremediation of saline-alkali lands. The ion absorption types and abilities of different halophytes
with large biomass were studied to provide a basis for selecting suitable plant materials in saline-alkali soil
biological improvement. [ Methods ] Seven Chenopodiaceae halophytes were selected for artificial cultivation
experiment in Karamay City, Xinjiang, including Atriplex aucheri, Suaeda altissima, Suaeda salsa, Salicornia
europaea, Chenopodium rubrum, Ceratoides latens, and Atriplex canescens. The soil of the test site was silty

clay by texture, had an average salt content of 45.57g/kg in the root layer (0—40 cm), which was categorized as
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severe saline alkali. The aboveground biomass and the concentrations of Na*, K*, Ca™, Mg*, Cl and SO, were
measured at the end of growth. [ Results ] The above-ground dry biomass of the Chenopodiaceae plants were:
Atriplex aucheri (35077 kg/hm?®) >Suaeda salsa (19507 kg/hm?) > Suaeda altissima (16160 kg/hm®) >Ceratoides
latens (12421 kg/hm?®) > Atriplex canescens (10798 kg/hm?) > Chenopodium rubrum (10134 kg/hm?) > Salicornia
europaea (9576 kg/hm?®). In five of the plants - Suaeda altissima, Atriplex aucheri, Suaeda salsa, Salicornia
europaea and Chenopodium rubrum, the concentrations of Na“, Cl and SO, were significantly higher than K",
Ca* (P<0.05), while in Atriplex canescens and Ceratoides latens, the concentrations of K', ClI" and Na" were
higher than Ca*, Mg™. The total cumulative amount of Na“, Cl'and SO, were 3835 kg/hm’ (4Atriplex aucheri)
>3145 kg/hm’ (Suaeda salsa) >2749 kg/hm’ (Salicornia europaea) >2253 kg/hm’ (Suaeda altissima) > 615 kg/hm’
(Chenopodium rubrum) >367 kg/hm® (Atriplex canescens) > 220 kg/hm*(Ceratoides latens). [ Conclusions ] All
the seven halophytes could survive in severe saline-alkali soil and produce ample biomass. However, among them,
Atriplex aucheri, Suaeda salsa, Salicornia europaea and Suaeda altissima exhibited strong salt absorption
abilities. Suaeda salsa accumulated significantly more SO,* in its aboveground part than other plants, hence was
more suitable for the bioremediation of sulfate or chloride-sulfate saline soil. Salicornia europaea had a strong
absorption capacity for Cl', which rendered it more suitable for bioremediation of chloride saline soil.

Key words: Chenopodiaceae; halophyte; aboveground biomass; salt absorption; saline-alkali soil bioremediation
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Table 1 Basic physico-chemical properties of the test soil

-3 Soil texture (%)

+J)Z (cm) ZH (g/em?) BE: (g/ke) S0
Soil layer KikL Clay ByRISilt i kE Sand Bulk density Total salt
0—10 7.67 84.88 7.45 1.58 58.86 7.07
10—20 823 89.31 2.45 1.56 42.82 2.95
20—40 8.71 91.29 0.00 1.49 40.29 343
40—60 772 92.28 0.00 1.47 28.43 4.43
60—80 8.70 91.30 0.00 1.55 27.77 3.17
80—100 11.50 88.50 0.00 1.54 25.52 2.65
100—120 13.19 86.81 0.00 1.51 21.11 4.34




6 4 T, A JLREERHER AW AR RE N SRS R R 1107

40000
35000 | 1
30000 |
25000 |
20000 |
15000 | d
10000 |
5000 |

M B A (kg/hm?)
Aboveground biomass
o

|
1

BOMIMI MM MEME
Ko ESES 5 BI85 8
- R ] s =
El¥f§ﬁﬂ§m§ﬁ§§%§%ﬂﬁs
BS#®y ¥ §5ZE:5 % 3
= S BN RS- IS} =
N “ N = BS S S
& 3 g.‘ s = ]
g S T T 8 &

< 3 3

a <

&)

E1 TRZREEM ERENE
Fig. 1 Aboveground biomass of different halophytes
E: HEAR/NEG PR Y 2 [ 2257 23 (P<0.05).
Note: Different lowercase letters above the bars indicate significant

difference among plant species (P<0.05).
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Fig. 2 lon concentration in the tissue of different halophytes

TE: A B RNG FRER R AR R & TR [RAE ) 2 81 22 53 B3 (P<0.05).

Note: Different lowercase letters above the bars indicate significant difference among plant species for the same ion (P<0.05).
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Table 2 Salt accumulation in different halophytes
FaYFRE Na al o BETFEHE Koy B
a _
Plant species ¢ Total ion accumulation Ash accumulation

VUSRI RE Atriplex canescens 86.07+1.17b 232.74+6.43 d 47.76£2.21 ¢ 366.58+9.62 d 1382.07+51.43 d
EWBE Suaeda salsa 998.51+£52.28 a 1214.20+42.09 b 932.03+39.06 a 3144.73+£126.62 b 5308.37+187.85b
LA Salicornia europaea 1039.69+28.98 a 1316.73+50.76 b 392.47+£24.08 ¢ 2748.89+63.20 be 4296.90+104.05 be
L1232 Chenopodium rubrum 240.41£21.98 b 207.06+4.66 d 167.3249.53 d 614.79+33.35d 1388.98+79.26 d

PRI =% Atriplex aucheri

LEYEE Ceratoides latens

900.31+72.92 a
89.31£3.57b

EE Suaeda altissima 1055.20+42.67 a

2224.45+208.86 a
85.69+3.00 d
724.01£51.51 ¢

710.66+33.80 b 3835.42+311.92 a 7230.53+620.71 a

44.83+1.25¢ 219.84+7.20d 1451.92+17.08 d

473.76+14.60 ¢ 2252.98499.14 ¢ 4053.01+130.45 ¢

T FFVEE R A RN PR A R 2 6 25 5 23 (P<0.05).

Note: Values followed by different lowercase letters in a column indicate significant difference among different plant species (P<0.05).
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Table 3 Salt balance results of different halophytes

LEE/ L e S, (kg/hm?) SJ/S;

Plant species Na* SO Na* Cl- SO
VU EEE Atriplex canescens 86.07+1.17 b 232.74+6.43 d 4776221 ¢ 0.92 227 0.15
bW BEG%E Suaeda salsa 998.51+52.28 a 1214.20+42.09 b 932.03+39.06 a 10.70 11.83 2.85
EAEE Salicornia europaea 1039.69+28.98 a 1316.73£50.76 b 392.47+24.08 ¢ 11.14 12.83 1.20
213 Chenopodium rubrum 240.41+21.98 b 207.06:4.66 d 167.3249.53 d 2.58 2.02 0.51
WP ek gk 3% Atriplex aucheri 900.31+72.92 a 2224.454208.86 a 710.66+33.80 b 9.65 21.67 2.18
Y EE Ceratoides latens 89.3143.57b 85.69+3.00 d 44.83+1.25 ¢ 0.96 0.83 0.14
% Suaeda altissima 1055.20+42.67 a 724.01£51.51 ¢ 473.76+14.60 ¢ 1131 7.05 1.45

e SR B I I T B SRS I AR E AR, K HINat CERISO,2H(S) 40 7 °93.30. 102.63
326.05 kg/hm?, [FFEHE E AR F/ING FHREFR R AR Z 8] 25 53 1 3 (P<0.05). SyS— A4,

Note: S,—Total ions amount absorbed by halophytes; S—Total amount of ions introduced from irrigation, the S; of Na*, Cl- and SO, were 93.30,

102.63 and 326.05 kg/hm?, respectively. Different lowercase letters above the bars indicate significant difference among plant species (P<0.05).

S/S—Balance results.
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6] ZEMPMFAECIF ST, B 5 FPEERL— AR dh A
TR RE | PR SR . BRI . R A
B EAT — W I R R E ;T sy
YO A BOFFE SR oy 64T T 2 48T 51N, 45
SRR UH £ A R — b BB B O (I T BB R
TR FRFEECT IR L oA Eh A B, FEor s d R
Az AR SRRt o DR S AR 1 AR R R ET VR P AN 1
HA B KRRZFREE AR EE . RIS ]
FH LB M PP AR B IR AR Y, e I R AR B
B DR Ad T T R A, B BRI R i
Soo ML E AU R R AR, #RE
P A, R 5 AR . VRS
PR AR, OB N i DX R A A S el )5 AT
LA BT

4 Z5ip

b A A ) T TE R L A IR A
YR, EENIE . SR ShMLERGE | P BRI
4 FEYIIIRSERRE N BN , AR B A A R
PER BB, SRt 13 SO e i b RAE T
Fom T ALY, TSk D B R B A
—BRR Eh R AR AR 5 FhoA R A AT B S vk
JERY Na*, Cl, JEHXF CUZRBLH 8 1 Y BE TT
W E T AR R
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