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Soil salt and nutrient concentration in the rhizosphere of desert halophytes
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Abstract North-West China is an arid region where the saline soil is widely distributed and therefore is rich in halophyte
plants. Very little is known on the rhizospheric soil of the halophytes in this arid desert region as few research works had
been done. We conducted a rhizobag experiment on desert solonchak soil to investigate the salt and nutrient content of the
rhizospheric soil of the desert halophytes and to compare them with the bulk soil. The results revealed that soil salts were
accumulated in the rhizosphere of desert halophytes with total salt and the concentrations of major ions increased for both
succulent halophytes and salt secrete halophytes but this increase was insignificant for salt-resisting halophytes.
Accumulation of Cl1 and Na* is the most significant among the 8 major ions. The SO; ™/ Cl~ ratio of rhizosphere decreased

remarkably in succulent halophytes and salt secrete halophyte as comparing to bulk soil and this indicated that
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accumulation of Cl~ was more significant than SO} . The Na*/ K* Na*/ Ca’* Na'/ Mg’* ratio in the rhizosphere were

higher than bulk soil to all seven halophytes. Total N increased significantly in the rhizosphere

but total P and total K

decreased. However the available N P and K in the rhizosphere behaved in an opposite way with available N decreased

but available P and available K increased in the rhizosphere except for Phragmites communis Trin. Deficit of available N is

the most significant and accumulation of available P and available K were the least for Salsola nitraria Pall. among all

seven halophytes. The ionic contents of the above ground part of the plants were higher than the underground part in all

seven halophytes especially for C1~ Na® Ca’"and K*. Accumulation of C1~ and Na " in the aboveground part of the plant

were the most significant among 8 major ions which coincided with the ionic accumulation in the rhizosphere especially for

succulent halophytes and salt secrete halophyte.
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Table 1 Salt contents of rhizosphere soil from different type desert halophytes
Rhizosphere soil
Item . Haloxylon Suaeda Kalidium . Reuumu‘r “ .
Bulk soil ammodendron hvsonh Joliat Salsola Tamarix soongorica Phragmites
C. A. Mey. pysophora onatum nitraria Pall.  hispida Willd. Pall. communis Trin.
Pall. Pall.  Moq. .
Bge. Maxim.
pH 8.64a 8.85a 8.98a 9.03a 8.87a 9.08a 9.0la 8.76a
-1

g ke 11.225f 14.675de 23.300a 21.600ab 18.075bc 19. 050abc 16.625¢cd 12.276¢f
Total salt
CO}~ g kg™! 0.018a 0.019a 0.021a 0.021a 0.019a 0.020a 0.018a 0.016a
HCO; g kg™! 0. 186a 0.202a 0.214a 0.204a 0.200a 0.195a 0.207a 0.197a
Cl™ g kg™! 0.648e 0.873d 2.258a 1.747b 0.984d 1.085d 1.269¢d 0.643e
S0}~ g kg™! 7.144d 8.684bc 12.977a 11.410a 10.487ab 10. 588ab 10. 440ab 7.795¢d
Ca’* g kg™! 1.480c 1.795ab 1.918a 1.766ab 1.836ab 1.790ab 1.877ab 1.602be
Mg®* g kg™! 0.192e 0.231c¢ 0.242bc 0.258ab 0.274a 0.230¢ 0.235¢ 0.196de
Na* g kg~! 1.638f 2.588d 5.125a 4.063b 3.469c¢ 3.781bc 2.844d 2.238e
K* g kg™! 0.149d 0.168c 0.220ab 0.223ab 0.159¢d 0.213ab 0.198bc 0.165¢cd
S0~/ C1- 11.024abc 9.947bed 5.747e 6.531e 10. 657 abc 9.758¢cd 8.227d 12.123a
Na*/ K* 10.993¢ 15.975¢d 23.295a 18.220b 21.818ab 17.751be 14.364df 13.482f
Na*/ Ca®* 1.106e 1.442d 2.672a 2.300ab 1.889¢ 2.112be 1.515d 1.397d
Na*/ Mg?* 8.531f 18.890be 30.506a 15.748d 12.660e 16.439¢d 19.087b 11.418e

* SSR p <0.05 The lowercases indicate significant

differences between halophyte types at p <0.05 level SSR  and the same as in following

N
6 P K
P 26.49% 21.42% 17.09%
22.08% 21.86%
K 21.66% 37.56% 49.31% 16.82% 32.48% 35.94%
6.68%
7 P K N
P K 1
2.4
1 7 Cl~ Na“® K*
4
1 1 Cl~ Na*®
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Fig. 1 Main salt contents of plant from different type desert halophytes
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Table 2 Nutrient contents of rhizosphere soil from different type desert halophytes
Rhizosphere soil
Item ) Haloxylon Suaeda Kal'Ldzum Salsola Tamarix Reaumu'rla Phragmites
Bulk soil ammodendron Sfoliatum . o soongorica X
CAM physophora Pall nitraria hispida Pall communis
. A. Mey. all. . all. .
Pall. Pall. 1ld. Trin.
Bge. Mogq. & Wi Maxim. m
-1
Orean 8 tg 3.083b 2.966h 2.751b 2.845b 2.452a 2.985b 2.874b 2.769b
rganic carbon
N Total N
- 0.316d 0.387ab 0.395ab 0.414a 0.374be 0.343cd 0.390ab 0.389ab
g Kg
-1
A 'llf)l m};); ke 33.18a 24.11b 24.21b 25.56b 13.56¢ 23.14b 23.65b 25.01b
vailable
P Total P
k-1 0.867a 0.776abcd 0.816ab 0. 686e 0.733de 0.796abc 0. 804 abc 0.753cde
g kg
-1
R '1111 mlg( ke 13.63d 14.92cd 17.24a 16.55b 14.51d 15.96hc 16. 64b 10.65¢
vailable
o ko]
T tKl 12 ke 18.454a 16.384abc 17.741abc 16. 808abc 15.097¢ 16.563abc 17.385abce 15.419bc
otal
K mg kg™'
Available K 434de 528bce 597ab 648a 507¢ 575be 590ab 405e
vailable
P
27
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