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Soil Nutrition in Rhizosphere of Four Desert Rare Shrub Species in Western Ordos

ZHANG Ying§guan HE Yinyue WANG Si—gin-hua
( Life Science and Technology College Inner Mongolia Normal University Hohhot Inner Mongolia 010022 China)

Abstract: Four rare shrubs found in west Ordos including Ammopitanthus mongolicus Tetraena mongolica Helian—
themum songoricum and Reaumuria trigyna were selected to study the variations of organic matter content total N
total P and soil pH in soils of the rhizosphere and surrounding matrices. The results show that the contents of organic
matter total N and total P of the soils in the rhizosphere were 26.8% 19.2% and 13.9% respectively higher
than those in the surrounding matrices while the soil pH value was 0.23 unit lower than the average. Except for H.
songoricum  soil nutrition in the rhizosphere differed significantly from that in the surrounding matrices showing that
the three shrubs have positive rhizosphere effects on soil nutrients. The rhizosphere of the four shrubs showed positive
effects on nutrient enrichment providing potential benefits to improve and restore the desert soil environment.
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( rhizosphere) 19 ; N
S ~ pH
12
3
Al N P
o 4 NN
pH
N C 1
54%  76% pH 0.
:201140-02 120114146
: « ” (2009BS0508) ;
( ZRYB08020)
(1970—) ( ) o E-mail:

zhyj@ imnu. edu. cn.



1.1 o
— E=( - )/ ) x
100% '
( ) o SPSS 13.0
80 ~ 150 mm t
6—8 20 o o
( Zygo- 2
phyllum xanthoxylum) . ( Ammopiptanthus mon— 2.1
golicus) . ( Tetraena mongolica) . 2
( Reaumuria trigyna) . ( Helianthemum songori— . . pH
cum) o (p<0.05) .
o 26.8% 19.2%
N . 13.9% pH 0.23 o
0 2007 7
(1), 2
%
14 ] 1.27 £0. 00"
Jem /em Mg ke™) Lotz0.03b %
105 ~ 115 238 ~245 12 ~16 0.33 +0. 14°
2635 66~70 21 ~38 Mg ke™) 0.28x0.11" 02
9~12 15~20 8 ~15 0.26 +0.01°
25-31 54-~62 15 ~21 I(g*ks™) 0.21 £0.00" 13.9
; sow
1.2.1 3
3 100 m x 100 m | e
0.05) .
5
5 o 2.2 pH
. pH (1) 4 pH
8 pH
( pH 0.04 ~0.28
B) ( R) (p>0.05)
a6 pH
1.2.2
N . co, H,CO, pH .
0.25 mm o 2.3 4
: 3 4
; NaOH 3
— pH 15 2.5 ) .
o o 4
1.3
“ ( enrichment ratio E£)” 40.63% (28.43%)

E (25.24%) : (



54 32
21.13% 18.31%) (21.05%) pH
(19. 75%) o
(14.88%) (11.81%) - 4
( / >1)
9.0 i iw 818
% 2 i
4
8.6 7 -
= , : 7 .
8.2 7 g %
7.8 / / . 313
wEH [IIEEg N FHTE K a °
1 PH 451798 300,
3 4 N N o
/ / /
(g-ke™) (g kg™') (s-kg’)
1.35° 0.482" 0.247° 2 $ 3
0.96" 0.405" 0.215" pH .
/% 40.63 19.75 14.88 3
1.31* 0.407° 0.252° (R/S>1) 3
1.02" 0.336" 0.213" .
/% 28.43 21.13 18.31 ( )
1.14° 0.186" 0.278° C. Ee R
Lot 0.162°  0.251° . Whitford 92
1% 12.87 14.81 10.76
1.29* 0.253° 0.265° R
1.03" 0.209" 0.237"
/% 25.24 21.05 11.81
1 .
J. 2005 14(3) :106-10.
3 2
pH I 2005 25
) pH (1) :80-84.
3 N
Co,
; J. 2002 13(7) : 802-
° 80.
pH 4 Lyuch J M. Substrate flow in the rhizosphere J . Plant and
o Soil 1990 129( 1) : 1-0.
~ S pH 5 Martin R. Contribution of rhizophere to the maintenance and

growth of soil microbial biomass ] . Soil Biology and Bio—



2 4 55
chemistry 1990 22(20) : 141447. J. : 2003( 6) : 79-83.
6  Su Yong Zhao Ha Li Yu et al. Influencing mechanisms 14
of several shrubs on soil chemical properties in semiarid J . 2009
Horqin sandy land China J . Arid Land Research and 29(1) :59-66.
Management 2004 18(3): 251263. 15 .
7 . J. I 2004( 1) : 72496.
2006( 1) : 30-33. 16
8 3 J. 2001 12(1):31-34.
pH J. 2007 43(8): 17 Marschner Romheld Zhang F S et al. Mobilization of
138442. mineral nutrients in the rhizosphere by root exudates J .
9 N Soil Science 1990 2:158463.
pH J . 1996 20 18  Norton J] M. Carbon flow in the rhizosphere of ponderosa
(2):49-52. pine seedlings J . Soil Biology and Biochemistry 1990
10 22(4) :149455.
M . : 2001: 103- 19 Turpault M P Ut C Boudot J P et al. Influence of ma—
110. ture Douglas fir roots on the solid soilphase of the rhizo—
11 sphere and its solution chemistry J . Plant and Soil
J. 2007 27(9) :3565-3571. 2005 275(1/2) :327-336.
12 . J . 20  Whitford W G Anderson J Rice P M. Stem flow contri—
1992 29( 3) : 239-250. bution to the ‘fertile island” effect in creosote bush Larrea
13 tridentata J . J. Arid Environ. 1997 35(3) :451-457.
( 51 ) 8 . M .
1978:110218.
1 . 9 .
J. 2007 38(4) :677-680. M. : 1983:106-208.
2 . . J . 10 . M .
1990 21(3) :140143. 1988:268-269.
3 11 .
J. 1988(3) : 51-52. J. 2001 38(4) :584-589.
4 . ] . 12 . N N
1984 21(3) :320322. J. 1990( 5) : 943.
5 . 13 . M .
I 1997(4) £ 1345. 1983 185-186.
6 . 14 . M .
J . 2007 38(4) :705-708. 1999:166-170.
7 M . 15 M .

2001: 150455.

1987:227228.



