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Abstract: Vegetation construction is one of the most important measures of ecological restoration in arid area and also one of
the most effective methods of desertification control. Haloxylon ammodendron one important sand—fixation plant in desert
region of China with remarkable tolerate to drought hot environmental stress and can grow rapidly after planting on sand
lands was widely used for restoring vegetation on the peripheries of the oasis to fix the sand dunes in Linze Station since
1975. To clarify the effect of H. ammodendron on soil nutrient stoichiometric characteristics and explore the indicative
significance of nutrient stoichiometric ratios on the recovery of soil this study conducted the research on the artificial forest

of H. ammodendron in an desert-oasis ecotone by analyzing soil organic carbon ( SOC) total nitrogen ( TN) total
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phosphorus ( TP)  Available P and CaCO, in an age sequence of 0— 2— 5- 9- 13— 16— 31- and 39-year-old H.
ammodendron plantations. Results showed that ( 1) distribution of SOC TN and TP presented significant layered
phenomenon along with the increase of plantation age even though this feature in TP was relatively backward. In different
soil depth SOC and TN increased significantly with the increase of plantation age but TP has no significant variation. ( 2)
C :P and N :P also displayed obvious stratification trait and C :P and N :P in different layer also increased with the increase
of plantation age. However C :N presented at a relatively constant variation. ( 3) The lower content of Available P
expressed significant stratification feature after 2—year-old plantation and Available P and CaCO, in 0—5 c¢m increased with
the increase of plantation age. Nevertheless CaCO,:Available P also has no remarkable changes. (4) With the increase of
plantation age soil erodible fraction was highly significant decreased and has remarkably negative correlated with soil
nutrients. These results exhibited significant increase of SOC and TN with the increase of establishment time. C :N exhibited
a stable trend compared with C :P and N :P indicating the formation of nitrogen need a relative fixation ratio of carbon and
also stating C : N that less susceptible to the effects of climate factors is quite stable. The small variation of TP mainly
derived from the weathering of rock was strongly restricted by time. Moreover the lower content of Available P and the
narrow change of CaCO,: Available P manifested that the growth of H. ammodendron may limited by soil P and the limited
Available P was more fixed by CaCO,. In addition the negative relationship between soil nutrients and soil erodible fraction
further showed that the establishment of H. ammodendron has improved soil texture and enhance soil nutrients contents. Our
findings aimed at soil environment has enriched the study on H. ammodendron. However further study is needed to clarify
the response of soil nutrient stoichiometric characteristics to H. ammodendron and herbaceous so as to provide more
knowledge for the restoration effect of H. ammodendron on arid environmental and maintain sustainable development under

the limited water condition.

Key Words: Haloxylon ammodendron; plantation age; soil stoichiometry characteristics; desert-oasis ecotone
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1
Table 1 Morphological characteristics of Haloxylon ammodendron in different plantation ages
/a /m /em /m?
Plantation age Sampling position Plantation density Shrub height Stem diameter Canopy area
2 2m X 2m 0.59 £ 0.04 d 0.97 + 0.08 d 0.28 + 0.05 e
5 Im X 2m 2.02£0.10 ¢ 5.10 £ 0.37 ¢ 3.02 £ 0.35 d
9 Im X 2m 319+ 0.15b 8.45 + 0.58 b 6.78 + 1.11c
13 Im X 2m 341 £0.17b 9.85 + 0.69 ab 10.48 + 2.41 be
16 Im X 2m 375+ 0.15b 9.93 + 0.79 ab 11.31 + 1.09 abe
31 Im X 2m 3.93 = 0.17 ab 10.17 + 0.58 ab 12.02 + 0.96 ab
39 Im X 2m 478 £ 0.24 a 1299 + 1.21 a 20.20 £ 2.93 a
202.82 141.82 111.74
< 0.001 < 0.001 < 0.001
SPSS16.0 ORINGIN 9.2 o SOC.TN.TP
C:N.C:P.N:P.CaCOj;:Available P o One-Sample T test 0—5cm  5—20 cm
; One-Way ANOVA N SOC. TN TP. Available P.
CaCO;.C:N.C:P.N:P.CaCO,:Available P ; SOC.TN TP Linear regression
analysis ; Person product-moment correlation analysis o
K-S ( One-Sample Kolmogorv-Smirnov Test) o
3
31
1 SOC TN Sa ( P>0.05) Sa (0—5
cm) SOC TN 5—20 cm ( P<0.05) , TP 13a 0—5cm 5—
20 cm ( P<0.05) o Available P 2a ( P<0.05) CaCoO,
( P>0.05) -
C:N 2.16.31a 0—5 cm 5—20 em( P<0.05) (P>
0.05) C:P N:P Sa ( P<0.05) . CaCO,:Available
P ( Oa) (P<0.05)( 2).
3.2
0—5cecm 520 em  SOC TN (P<
0.05) TP ( P>0.05) Available P CaCO,
( P<0.05)  Available P (0.016 mg/g) TP(0.36 mg/g) S5%( 2)-
C:N  CaCO,:Available P 0—5em  5—20 em

(P>0.05);C:P N:P ( P<0.05) 5—20 cm C:P N:P 3la

39a ( 2.

33

SOC TN TP (P<0.001) ( 2).
Pearson pH SOC TN C:P N:P ( P<0.01);
( Electrical conductivity EC) SOC TN C:P N:P ( P<0.01) TP Available
P ( P<0.05) ; CaCO, ( P<0.05) CaCO,: Available P

( P<0.05) C:N (P > 0.05)

( P<0.01) ; SOC TN TP C:P N:P ( P<0.01) CaCoO,
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3240
( P<0.05) CaCOj;: Available P ( P<0.05) . Available P SOC TN
( P<0.01) (P<0.05)  SOC  CaCO3 N:P  CaCoO;:
Available P ( P<0.05) o N
( 3.
0.34 0.34
0.6 ¢ 2 ° 2 2
R*=0.924 o 0.32 R*=0.652 ° ° 032 L R>=0.517 . °
B 05| P <0.001 = P <0.001 = P <0.001 :
5h S 0.30 = 030
£ 0.4 g g
z 7 = 028 = 028
3 E 3
2 03} 2 026 2 026
g 0.2 % 0.24 ﬁ 0.24
0.1 0.22 022 t
0 0.20 0.20
0 051.01520253.0354.045 0 051.01.520253.0354.04.5 0 01 02 03 04 05 06
HHLSOC/ (mg/g) AHHBKSOC/ (mg/g) £ Total N/(mg/g)
2 .
Fig.2 Relationship between SOC TN and TP
3 Pearson
Table 3 Pearson product-moment correlation analysis of the relationships between soil variables and influencing factors
Availabl . H
Variable soC TN TP de ¢ CaCo, P EC Sand Silt Clay
SOC — 0.678°*  0.817** -0.885"* 0.910™ 0.669 **
TN — 0.678**  0.885**  -0.900**  0.909** 0.700**
TP — — 0.316 0.444" -0.625**  0.687** 0.416™**
Available P 0.667**  0.579™** — — 0.275 0.429"  -0.678**  0.726** 0.476"
CaCO; 0.406" 0.389 0.296 0.354 — 0.302 0.338 -0.503"  0.475" 0.433"
C:N — — 0.189 0.356 -0.056 -0.368 -0.403 0.176 ~ -0.185 -0.127
C:p — 0.9527* — — 0.405"  0.749™*  0.867** -0.905**  0.895** 0.727**
N:P 0.933** — — — 0.382  0.738°*  0.926** -0.907** 0.883** 0.746**
CaCOjs:Available P -0.482"  -0.404 — — — -0.234 -0.349 0.511"  -0.444" -0.489"
* * (P<0.01); * (P<0.05); —
34
(0—5 cm) SOC.TN.TP.
Available P CaCO, (P <0.001)( 4 3) 6 5—20 cm
(P<0.05) ( 4) CaCo, (5 (P =0.001),
4 ( EF)
Table 4 Changing characteristics of soil erodible fraction with plantation age increasing
EF/%
F P
Depth/em 0 2 5 9 13 16 31 39
0—5 39.70£2.32a  31.90£0.47b  31.83:0.53b  28.37:0.31 be  29.13+ 2.24be  28.64+1.48 he  28.97x 2.73bc  23.38:1.40 ¢ 7.640 <0.001
520 37.65£2.20a  31.22:¢040ab 31.18+3.33 b  27.64:0.71b  27.02+¢1.97b  28.26+1.45h  28.63:2.80h  25.42¢1.92b  3.344 <0.05
( P<0.05)
4
- SOC.N.P
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Fig.3 Relationship between soil erodible fraction with soil nutrients in 0—5 cm
5 5—20 cm
Table 5 Relationship between soil erodible fraction with soil nutrients in 5—20 cm
2 P
Variable Linear equation R
SOC y = =0.033x + 1.94 0.112 0.061
TN y = —0.006x + 0.28 0.091 0.082
TP y = =0.002x + 0.291 0.059 0.132
Available P y = —0.001x + 0.005 0.021 0.233
CaCOj; y = =2.407x + 123.362 0.392 0.001
SOC TN 5 0—5cm SOC N
5—20 cm
SOC
TN , 3032 SOC TN
TP 132 0—5 cem TP 5—20 cm TP
p o SOC TN 0—5cm 5—20cm TP
SOC TN TP
; p o
C:N:P C.N.P
7R, 8s0oC TN C:N Tian
C:N:P s soC TN C:N
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C:N N
C’. C:N C:P  N:P Tian ~ ° .
Cleveland ' C:N.C:P N:P
C P C:P N:P N N
o C:N.C:P N:P
C.N P C N.C P.N P
0.92.0.65 0.52, Tian  ° 8000 C.N P (
0.93.0.62  0.51) SOC
C.N P e C.N
p o
14
12 3637 CaCo, . 38
CaCO, o
/ ( ) A) A)
o Available P 0—5cecm  5—20 cm
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Available P Available P P o CaCoO,
CaCO,: Available P CaCO, Available P
39 24-25
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