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Table 1 The basic chemical properties of soil used in the experiment

pH EC & CEC ES CaCO;s MgCO, oM.
(s/m) Total salt (cmol/kg) (cmol/kg) (g/kg) (g/kg) (g/kg)
(g/kg)
8.44 0.015 0.74 10.15 0.17 106.2 10.1 9.2
BYAR
Composition of ions (cmol/kg)
HCO} cr SO; NO: K" Na* Ca*”’ Mg™*
0.59 0.03 0.06 0.02 0.01 0.21 0.38 0.25
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Fig.! Apparatus for the rhizosphere experiment in a greenhouse
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Fig.2 lon distribution 1n soil profiles of cropping and fallow lands
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Table 2 Water consumption of different treatments in field contrast experiment

Ld3:: TEBOKE (L) HRe LA KR (L) KR (L)
Treatment Added irrigation Stored water in soil at Water
water the end of irrigation consumption
NE 99 19.13 79.87
KR b 99 44.14 54.86
i Ea 184 28.16 155.84
1R PR S 102 48.60 53.40
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Table 3 lon contents of soil solution in and out the mesh sack before wheat sowing

o 1 48 P4 (cmol/L) 1) £8 #h (cmol/L) TH: %
Ion In mesh sack Out mesh sack T test

| ¢]
Cl 0.83+0.03 0.90+0.06 1.807
SOY 0.78+0.03 0.85+0.08 1.419
K" 0.030+0.003 0.028+0.002 0.961
Na' 0.96+0.02 1.00+0.06 1.095
Ca™ 0.64+0.02 0.63+0.02 0.612
Mg™" 0.7240.03 0.71+0.05 0.297
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Table 4 Dynamics of ion ratio in soil solution of wheat rhizosphere and nonrhizosphere

A K e (X) - - . 24

, Cl SO; Na Ca Mg K

Growth time (days)
#FAT 0.88 092 0.96 1.01 1.01 1.11
MG 26K 2.72 3.62 3.67 2.96 2.76 0.33
ERE 34K 4.10 455 6.61 3.90 4.44 0.14
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Table 5 lon uptake amount and rate of wheat under non—saline condition

R (T /8K R R (T /B - R)
uF Uptake amount (mg/plant) Uptake rate (mg/plant ¢ day)
H (43X) 2AFHQIIX) B (43X) EEHEHQI3X)
Ion Seedling stage Whole growth period Seedling stage Whole growth period
(43 days) (213 days) (43 days) (213 days)
K' 8.04 35.12 0.187 0.165
cr 1.80 17.81 0.042 0.084
Na” 0.76 2.02 0.018 0.009
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Fig.4 Ion changes of soil solution in rhizosphere and non rhizosphere of

wheat during leaching process
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Table 6 The descending rates of ion concentrations in soil solution after leaching

WL AT LS v 3y et i3 B R
BF Soil solution before Soil solution after Descending rate of ion
leaching (cmol/L) leaching (cmol/L) concentration (%)
lon HER FEWER HER JEHFR B FEHER
Rhizo sphere  Nonrhizosphere  Rhizo sphere  Nonrhizosphere Rhizo sphere  Nonrhizosphere
cr 4.61 1.13 1.23 0.16 73.32 85.84
SO™ 4.82 1.06 3.48 0.38 27.80 64.15
Nat 14.55 2.20 9.96 0.86 31.55 60.91
ca” 2.03 0.52 113 0.22 4433 57.69
Mgz* 2.22 0.52 1.59 0.27 28.38 46.00
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Fig.5 CI" and SO;" changes of soil solution in rhizosphere and non rhizosphere of wheat during leaching process



[$S]

Lyl FEML%E LRAFURERATETHIE 193
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Table 7 Cl and SO; leached out from soil

SR/ % WK R (L) Cl ¥ & (cmol/ #) SOi #k i & (cmol / &)
Times of leaching Leaching water volume Cl leached out (cmol/pot) SO; leached out (cmol/pot)
1 1.7 0.72 0.59
2 1.7 1.56 1.03
3 1.7 2.46 2.07
e 5.1 4.74 3.09
3 &% e
I EEBERAT, KR TIEMEE S FEE P TRE, MAEEDH LELESEER
HTHE.
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ION TRANSPORT IN SOIL-CROP RHIZOSPHERE SYSTEM
UNDER DIFFERENT CONDITIONS

Li Jia-hong  Yu Ren—pei

(Institute of Soil Science, Academia Sinica, Nanjing 210008)
Summary

A contrast experiment in field and a rhizosphere experiment in greenhouse were
conducted to study ion transport in soil-crop rhizosphere system under different
conditions. Salts of irrigation water were accumulated in the surface layer of soil
under fallow conditions, but in the root zone of soil under cropping conditions. CI,
SO}, Na*, Ca’* and Mg'*, were accumlated in the rhizosphere of wheat in the
process of irrigion with mineralized water, but K* was depleted in the rhizosphere.
The differences of ion concentrations of soil solution between rhizosphere and
nonrhizosphere became larger with the growth of wheat. The accumulation and
depleted of ions in rhizosphere related to the uptake amount and rate of ions by crop.
Cl, SO, Na”, Ca®" and Mg’* concentrations of soil solution in rhizosphere and
nonrhizosphere decreased with the increase of leaching water volume. The descending
rates of ion concentrations in soil solution of rhizosphere were obviously lower than
those of nonrhizosphere. More CI” than SO; was leached out both in rhizosphere and
in ndnrhizosphere.

Key words Soil-crop rhizospere system, lon, Transport.



