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Fig.1 The distribution patterns of H. ammodendron and 1.1
H. persicum over a sand dune( a) ; the soil N and
D contents at the dune( b) 2011 5 20
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Fig.2 The soil N and P contents under seedlings of
° H. ammodendron or H. persicum recorded in the Gurbantonggut

° Desert (n =120 each dot represents one location)
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Fig.3 Experimental design of inter — specific competition. Monoculture pots ( a) and mixture pots ( b)
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1 N.P. ( ) N (F )
Tab.1 ANOVA results(F-values and significance levels) for the effects of soil N P competition(inter-vs. intra-specific)

and species on biomass production and plant traits of H. ammodendron or H. persicum

/g /g
3.24%* 60. 85 *** 34,17 *** 32.03 %%
5.87%** 66.07 *** 43.61 *** 27.88***
46.76*** 554.95%** 972.99 *** 155.42%**
X 10. 12 *** .34 %** X 9. 8*** 5.33%**
X 21.52%%* 4.417%* X 7.43%%* 30.71%%*
x 25,99 *** 3.66*** x 13.76*** 38.98 % **
X X 3.26%%* 6.13%%* X X 2.20%%* 3.99***
34,41 %% 2.93" 23.83%** 11.93%**
67.427%** 2.95" 45.34%** 10.46***
33, 72%%* 2.15" 898. 034 *** 812,32 %**
X 8.56*** 1.15 x 13.337%%* 6.23%**
x 13.95*** 2.07" x 4.51 %% 4.85%**
x 18.89*** 1.1 x 4.52 %% 5.40%**
X X 3.82%%* 1.617 X X 1.35 1.24
* % %P <0.001; * *P<0.01; * P<0.05
(a) RARFHI R (b) BRI A o
g o 8y g ] 75
s £
oF = 7
= e
g i ¢ : 6.5
i B S :
. r=) .
— - ‘;4-43 14.88 : > 6
o —_— =336 %@ 7.44 . 33.6 448
4, 3.72 112224 v B, 3.72 112224 R 5.5
/,;,g 0.465 28" rm%.\c%’ | 0.465 28" ﬁ,&rm%
ey PR o A
(e) M b2 IS A (d) R RAGHAI B
0.7
= w 0.7 0.65
# i
= % 0.6 06
§ & 05 0.55
= ﬁ 0.4 L. 05
14.88 045
\é-{& 7.44 o
%, 0.4
5 N P ( 3 )

Fig.5 Proportion acquired nutrients by H. ammodendron and H. persicum ( as percentage of their total supply) in mixture pots

of the two species in mixture pots
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Competitive interactions between two desert shrub seedings

towards variation in soil nitrogen and phosphorus content

XIE Jiangbo' > PENG Li=hi' LI Yan-ming' LI Yan®
(1 Shihezi University Urumqi Xinjiang 832003 P. R. China;
2 Xinjiang Institute of Ecology and Geography Chinese Academy of Sciences Urumqi Xinjiang 830011 P. R. China ) .

Abstract: At the southern fringe of the Gurbantonggut Desert H. ammodendron and H. persicum are the two domi—
nant woody species. Both species are morphologically similar but H. ammodendron is found primarily at interdunes
and H. persicum at the top of dunes in the desert. The contrasting distribution pattern of these two species has long
intrigued researchers in plant geography or biogeography. However we are still far from fully understanding what
controls this distribution pattern. In the current study by a competition experiment we aimed to determine the com—
petitive abilities under a broad range of soil nutrient supply and to examine the underlying causes of the dune/inter—
dune distribution patterns of the two Haloxylon species in the Gurbantonggut Desert. Our results demonstrate that:
(1) in the seedling stage H. ammodendron was the superior competitor under high nutrient availability and in con—
trast H. persicum was superior under low nutrient availability. The relative dominance index in mixture pots also
showed the same pattern. These results resembled the patterns of species distribution observed in the field. (2) At
least part of the explanation for the contrasting competitive responses of the two Haloxylon species lies in their
differences in nutritional physiology. Its high absorption capacity gave H. ammodendron an advantage only under
high nutrient conditions but would be a disadvantage under low-nutrient conditions. Under low-nutrient conditions
diffusion to the root surface is the ratedimiting step in nutrient acquisition from soil so a high potential to absorb
nutrients adds little to the total amount of nutrients acquired. The low absorption capacity of H. persicum suggests
high nutrient retention ( i. e. low efflux) . Thus H. persicum with high nutrient retention can competitively replace H.
ammodendron with higher competitive ability for nutrient uptake under low nutrient availability. In unfertile sites
(e.g.desert) the mechanisms of interspecific competition are not always clear. In general nutrient uptake was less
important relative to plants” ability for nutrient retention under unfertile sites. However our results have showed that
both nutrient uptake and nutrient retention can be important under unfertile sites. A key implication of our results is
that the inter-specific competition at small scale determines their distribution pattern in unfertile sites.

Key words: inter-specific competition; soil nutrition; N deposition; desert plant; H. ammodendron; H. persicum



