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Soil Carbon, Nitrogen and Phosphorus Densities and Ecological Stoichiometry
Characteristics of Haloxylon ammodendron Plantations in Arid Desert Area
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Abstract: To investigate the evolution of planting years on soil carbon, nitrogen, phosphorus densities, and
eco-chemical stoichiometry in Halaxylon ammodendron plantations, an age sequence of H. ammodendron
stands (3, 6, 11 and 16 years) were selected in desert area of Jilantai, densities and stoichiometry character-
istics of soil organic carbon (SOC), total nitrogen (TN), total phosphorus (TP) at soil depths of 0—20,
20—40, 40—60 cm were measured. The results showed that: (1) The contents and densities of SOC and TN
in 0—60 cm soil increased with the increase of stand age, whereas the content and density of TP decreased
with the increase of stand age. The SOC and TN contents and densities increased with the increase of soil
depth in 3-year and 6-year plantations, and the content and density of TP were moving in exactly the opposite
direction. The contents and densities of SOC, TN and TP increased with the increase of soil depth in 11-year
and 16-year plantations. (2) The C: N, C: P and N : P ratios were 2.24~9.21, 1.59~7.05 and 0.56~0.81
with moderate spatial variation, and the coefficient of variation decreased with the stand age and soil depth,

indicating that soil C* N, C: P and N : P ratios tended to remain stable. (3) Stand age, soil depth, and
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their interaction had a significant effect on SOC content, SOC density, C ¢ N and C : P ratios, but had no

significant effect on the N ¢ P ratio and the contents and densities of TN and TP. (4) Soil porosity (STP) had

a significant positive correlation with SOC density (P<C0.05), indicating that the increase of soil porosity is

helpful to increase SOC density and improve soil fertility. Plantation of H. ammodendron can improve soil

fertility and soil environment in arid desert area.

Keywords: Haloxylon ammodendron plantation; nutrient density; ecological stoichiometry characteristics;

arid desert area
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16 0.684+0.15Aa 0.6740.09Aa 0.664-0.19Aa 0.6740.13A 11.23
BREB/ N 31.31 26.34 25.94 — —
x5 MBRHWIEREMNZAAIMNIEEUMERRE C: N: PHEITELLHEM
i dl
M BD STP pH 80C ™ TP C:N C:P N:P  SOCEE INEE  TPEE
A 6736 1.313 1284 30207 380117 0.965 1685 6.209° " 6.281" 0884 214337 1267 1.757
B 958" 2.382 2422 10.798° % 40.809° 1 1677 0875 83617 9.7 0048  28168° " 1591 0.829
AXB 1640 0.854 0.867  0.991 1L656* 0.466 0416 36117 5.2397° 0362 8.002° % 0.974 0.683

U :BD STP.SM 435y - HE 2 o LB L3 /K k5 AVBLA X B 30 36 7R Rl | 2 J2 TR BE AR R - 2 IR BE R SE HAE T 5« R P<C0.05 1Y
WM x x FoR P<0.01 B MEKE, T,
F OATIRBEHRIBEEUERMC: N: PEEREESUZITELLMNEXEDH (n=060)

bR SM BD STP pH SOC TN TP
SOC % B 0.190 0.107 0.409" —0.331 0.986" " 0.426" —0.022
TN % & 0.199 —0.110 0.310 —0.124 0.735°" 0.934"" 0.250
TP % 0.070 —0.010 0.014 —0.164 0.015 0.215 0.955" "
C: N 0.180 0.180 —0.181 —0.123 0.862" —0.428" —0.155
C:P 0.245 —0.125 0.129 —0.016 0.851"" —0.149 —0.430"
N:P 0.163 —0.298 0.095 —0.251 0.663 0.523"" —0.589" "
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R7T AIBRBRWHEIERERZBENXE

=R AR R* P n

y=0.311xs0c+0.002  0.977 <C0.01 60
SOC % y=0.0192n+0.124  0.504 <<0.01 60
y=2.090x1p+33.687  0.570 <0.01 60
) y=3.565250c—1.069  0.823 <<0.01 60
TN 2% i
y=0.3142+0.002  0.883 <0.01 60
TP % ¥ y=0.31621p10.002 0.907  <<0.01 60
y=517Tzc.n+0.523  0.763 <<0.01 60
SOC
y=3.823z¢.p—0.064  0.760 <C0.01 60
y=—0.007xc.x+0.221 0221 <0.01 60
TN
y=4.27T4xy.p—0.107  0.904 <0.01 60
y=0.436z¢c.p "% 0.711 <0.01 60
TP )
y =192z y.p 0.855  <<0.01 60

32 AIRBHEENTEGREBETEENTN
SRy B R R A R A AR R A MR = K
VR EEAR R R IX AN TR 060 cm +
2 SOC. TN F1 TP %5 i ffi bl 16 K e . o 16
AEMR IR 4 SOC % ¢ 3 4FE Y fin 178.46 %, B B 372
V55 DX A B AR e W 0 R v R S R f . T
LA ) 28 B PR S T o (R 1), U B B
ARUS 3G i, AR PN B85 RO B R TR A E R, HE
3.6 AFEMAR T 1E SOC % B VTN 25 i it 4 2 U% B 38
7 38 K L 22 % R 15 T 450 R 1 22 A v T e AR
KEIBFFEEE RATE . Foh, 11,16 4E N T HR R AR 1+ 45
SOC % B VTN %5 2 Bifi -+ J2 0% B 38 i B A . L5 A
5 SOC.TN &&= By 28 fb A [A] . AHOC 3 #r & 8, SOC
HEYS STP 2R FEHXLR. UHBBRAELKE
BT E T HELBRE A AT SOC 1 .
T FE AR R SR BB TS B A B3 7 3 g . 45 MR M i TP
2 B A 2 R e i 0 b 5 ] T S X
AR ST A5 R — 8, O 88 TP 20k
T8 A WAL R Y& ) 53 i . BIF9E IX 38R T RS

+o L PR VE Y AR H O 2248, 5 22 B TR SR
RSHMEEYMEA TS RREZE . S,
BRI, B X TP K3, 4R )=
TN R AR T . W B IR E R
Hi, SEER TP HERTTZ,
33 AIRBRHEENLEC: N: PESLEN

=47 A: bl

RN TRBEAE 5 C: N.C: P.N: P
BEMRTEEFEHKFEGE O N TRkt 1
C+ N.C: P BE AR HY e ik 2 3 i 9, 1%
C+ N H2.24~9.21, HEHE <25, PLIABF 5 X + S fi
BB Z , HA P s R AR Rl R 5, H2
BEM AR AR IS 10, 38 SOC & 1 R0 2 KT o it
AR, FHEC: PR 1.59~7.05, FWHIFRX 11 P
P S50 M AH R 35 R . PR A Ak R R O R R
A4y A AL I B 22 PO B AT BE M N
L GE W P v AR ORI ZE T MR A3 ) ME A R S
T DX AT B B b b Sk B U O B S 45 R — 2. 3
N+ P Fifi A2 A2 bR 385 i % A% 522 350 T B 1K 1 ks B B
FEIX 4 N = P AN 0.56~0.81, 2 B BF 58 X R R 4
KAFAREZ BN ARG . BT HRMES RSN 6e
SR RE R R R Z A EAE RS R .
— A A T AN BEAR G b B AR R 1) 2R OIR B
PRI, 76 4 S a0 2o R o, 0 X6 AN () bR i 4 42 U 7%
PRt 3% 00 0 s HEAT I E , DT X AR 2 A K A B
R A2 W, 38 o WK R 7 22 0 A & B, AR | £
JRUREE B A HAE X £ C: N.C: P ARF
(P <C0.05), C: N5 SOC Bk RE KT
TN, C: P 5 SOC WX R K TFHYE TP, i H
C:N.C: PEEZ#T SOC &, MHA, HHE TP 5
C:P.N: P oyl 2% @ 3% A (P<<0.01), i W]
TP &R AR+ C: PN : P SCHTTER™

*8 APREHMMRTFEC: N: PESUFEHEILR

WK TRERE /em i &3l S0C ™ TP C:N C:Pp N:P ZEBU
HERTRITE 0—60 A+ 0.37~L67  015~022  0.21~0.34  2.24~9.21  139~7.05  0.56~0.81  ABE
BRAR M 0—20 it At Yt 2.97 0.27 0.64 12.14 0.40 455 [38]
BEHRPH 0—100 i+ 2.45 0.26 0.28 9.41 8.70 0.93 [36]
HERR T 1 0-10 AP KEL FELEEL A2 B 50 0.21 0.35 29.92 15.97 0.50 [33]
R - - 29.51 2.30 0.56 1190 61.00 5.20 [34]
4 i (2)SOC % i . TN %5 Ji ifi 2 A2 18 AR 18 o i i

(D HHE 3,6 MMM L HE SOC. TN # &2 K& H
% B B 2 R B 0 T R, 11, 16 4R M AR MK+
SOC.TN & i M H % F2 B+ )2 0% 3 38 Jn i je IS
TP 5 i B JHL 2 1 i b iy A )2 T 184 o ot KK

WTHE N, TP % B R W R AR, T 5 VB X M AR
W R R BRI AR ), JE R 16 AR SOC %
JE W 3 T AR 38 13.26 kg/m’,

(3 MRS | 42 2 IR B X A2 HAE T e 3 52 i SOC
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