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Storages and Distributed Patterns of Soil Organic Carbon and Total Nitrogen
During the Succession of Artificial Sand-Binding Vegetation in Arid Desert

Ecosystem
JIA Xiao-hong'’, LI Xin-rong', ZHOU Yu-yan', LI Yuan-shou®

(1. Shapotou Desert Research and Experiment Station, Cold and Arid Regions Environmental and Engineering Research Institute,
Chinese Academy of Sciences, Lanzhou 730000, China; 2. Chinese Academy of Meteorological Science, Beijing 100081, China;
3. Institute of Desertification Studies, Chinese Academy of Forestry, Beijing 100091, China)

Abstract: Soil carbon pool acts as the largest one of carbon pools in the terrestrial ecosystem. The storages and distributed patterns of
soil organic carbon (SOC) and total nitrogen (TN) evaluated accurately are helpful to predict the feedback between the terrestrial
ecosystem and climate changes. Based on the data about bulk density, content of SOC and TN at 0-100 cm soil profile, the density of
SOC and TN at the temporal ( chronosequence of artificial vegetation) and spatial (vertical) distributed patterns have been estimated.
The results indicated that storages of SOC and TN at 0-100 c¢cm depth increased with the chronosequence of artificial vegetation. The
storages of SOC and TN showed the same tendency with the succession time of artificial vegetation. Storages of SOC and TN
significantly increased at the early stage of banding sand by artificially vegetation ( <16 a), then piled up at the mid-stage (16-25 a) ,
and markedly increased at the late stage ( >25 a). The variation of storages mainly occurred in the 0-20 cm depth. The storages
decreased with the soil vertical depth. At the early stage of banding sand, increase in storage included every depth (0-100 cm).
Whereas, at the later stage, increase in storage at 0-20 cm depth was main, and increase in the 20-100 ¢cm was inconspicuous. The
accumulation of storage at the shallow soil depth was more notability with the succession of artificial vegetation. The distributed pattern
of storage in SOC and TN has been confirmed in arid desert regions below 200 mm annual precipitation. This was beneficial to
understand the carbon cycle and to predict the feedback relationship between desert ecosystem and climate changes.

Key words; arid desert; artificial vegetation of banding sand; soil organic carbon(SOC) ; total nitrogen( TN) ; storage
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PRl N TALB A R 2R T8 4. T T 50 XA
T [P YDA R A o A SRR R U B ] O TE R DA
PORIPA e A Ml DXV B2 FE it o 4 BR i - A P 52
FIRA CO, HME B S AL ml B | o ml g b IX
RIUBEA: BB R AL a PP S BEF R BORE A
PSR AT = 5 b 35 DX U0 B ) I, 4 22
BRIVD I K 1 B T HE IR N A B 47 1A R AR S R
G RV it i v S 4 SRR B e fk
P [ 02 AL fl R 3, LAY O e il B A LD XN
TTAE B B B A PR AR AR TR 24 25 R 0 A
AR TA] A S 453 56 3 B8 S

1 HAREEEFHE

1.1 [N

WG XA T 7 B b RS A VD B Sk i 1X, by
A AR YR B 2% (37°27'N, 104°57'E) , J& T 5L
JE AL S A | TR 500 m. % X AE SR 9. 6°C

7 %f i i R 38.1C, 4 X AR IR A E T
25.1°C , ZAE YK 181. 6 mm, FFZE LK
K3 000 mm , EAEY KRR 15 500 B KR K
B BELIN 1% ~2% Bi N FE 25045 6 5 KB
¥R B VD i, 3L B b SO IR,
VR 1 H5 K i AR AR, B R RE K & 3.34% ~
3.96% , WP JERE KR 2% ~3% 5 KRV i)
R KHERRAR R, 2K LK AR, A RE A A
1% ~2% .
1.2 Jrik
1.2.1 HfHbixHE

SRFE TP AE LR T 1956 4F 1 o R BL27 B¢
VDSBS A 5 R AL B N T A B X
R T AR 22 R B VD B Sk B g aE TR, A 1956
AR R B AR G B S T DA O T
BHZS A MBI IR R, 7ERY B T mx 1 m (W2
BT RS VD R Ry [ V0 R B P A [ VA A 7 O 5K
[ VD 1% X TCHEE N T % [ VR 2R 50 4%
SRR A IROR LU 3l Vb Fr Ay 32 0 7 5 O 38 A8 AR
T—NERHNT-RRTEBAR RS, K L
S5 0 A0 1) TS R 3 T b A T s TR
()25 A8 H B — B PE A B AR 2H i 3 72 B — AR AR R
R AR S AR B AT TR R DY 55 R R AR G
FETE 20% ~ 40% , B3 4 42 1k 1Y Al kg 75 1t 43. 60
gom 2P BRI VD G B RO HERS BRI
I, RS GRS | B2 RN B A ) 45 1Y) B
RIZHFAE Y0 53 W) R AR R (B4
¥71.60 mm)LL 1 ~10 mm-a SEEPR, DE T H
N AW ST ) 309 A0 TE LS B 3 7 % 7 AT LGS
Fz 290 R 2B R AR B X A M B R R A AR A
FEP=AE TR, 6 25 R S A B s A, W
Feqloan
1.2.2  IEHURE KAt

PEFET 2000 (M1) . 1990 (M2) . 1987 (M3) .
1981(M4) | 1964 (M5) . 1956 ( M6 ) 4F [ b iy i
A TR — AR bR PR DURE X B — R X H AR
4 em THFEHLEL 10 MER, 530 ~5 em, 5~ 10
cm, 10 ~20 em, 20 ~40 c¢m ., 40 ~60 cm F1 60 ~ 100
em SRR HIERE N ARG TR VDo G R A
i e — DX IR G4 FFE A T
B L (MO) FITE A R 4 1Y RARAE 4% X (Mn) , LA
AR () 7 36 2R AR R Bl V0 e N3 2% R b+ 3 RE 5. 7
AR IR E N AR, B 2 mm FLAE £
i B LR A PR AR S BG4y R R — 25
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Table 1~ Status of experimental plots
. SR TR A KR IR YR
E?
FE o it/ Jem /% X107 /4!
Artemisia  ordosica, Caragana korshinskii . Lespedeza  davurica |
. Ceratoides lateens . Oxytropis aciphylla . Stipa  breviflora, Carex
SR X
RAHBIC stenophylloides , Cleistogenes sogorica . Allium mongolicum . Oxytropis
myriophylla . Enneapogom brachystachyus . Aparagus gobicus
1956 4 25.19 Artemisia ordosica , Bassia dasyphylla , Eragrostis poaeoides 2.10 1. 16 32253.49
1964 4% 27.67 Artemisia ordosica , Bassia dasyphylla , Caragana korshinskii 1. 00 1.17 63 794. 88
1981 4E 36.37 Agriophyllun squarrosum , Artemisia ordosica 0.40 1.52 20213.79
1987 4E 30. 00 Artemisia ordosica . Atraphaxis bracteata 0.30 2.03 19 119. 38
1990 4% 40. 00 Artemisia ordosica , Bassia dasyphylla , Eragrostis poaeoides 0.20 2.56
2000 4F 41.00 Bassia dasyphylla , Eragrostis poaeoides , Agriophyllun squarrosum — 2.72
mshh <1.00  Agriophyllun squarrosum . Hedysarum scoparium 0 3.04 15 699. 80

JEAN 4 TR I 0. 25 mm G , FH EES TR B S0 Ak A1 i 4
TR AN ECRI E  8 4hk R 28 R 3R JT R 4R
JER 4, 105°C MLz B
1.2.3  HIEmRAM IR

3 BB A i 3 BB R 2ROR  th
FHERR T 1R R s it DA AR U bR T
B, IR HLRRE T RN 5 RN A LK
fitg it — R Z A HE b, AR Bl 2 — T R ik £
HEREE R E B AR AR, B R A U S R R ChL
£ >2 mm) & B E L FE . -+ 2N+
A BB E TOC (Mg-hm ) THREAZN

SOC, =¢; xD, xE, x (1 - G,)/100

Ko, WEFEANIR S R (g-kg™"), D, I HIER
H( grem ), E, W EHEEE (em), 6, WEHRZE >2
mm (A BT 5 R RV E 4 L (% ) . BRIAF ST IX A
FHEFIHE (0 ~ 100 cm) T HAE >2 mm A6k, FF L
ARH G RO,

RS — R FIE k2N, I8 4% 5 T Y
F LR EE B SOC, H

k k
SOC, = > SOC, = > ¢, x D, xE,
i=1 i=1

x (1 = G,)/100

T A TS IR A DA R
Tk

B A SPSS 13. 0 KA HEA T A A
22 FIPAR E )7 22 (one-way ANOVA) 74T, ik & P K6
557Kk P <0.05.

2 HZRESW

2.1 AT HLBR AN AR AR
N TR X S AL 7 (A i A o 7

T ) ) AN ZS TR (38 ) ) R B AN [R] A9 AR S B
(6] V> R 0 2B K - 3G BLAR 25 1 2 1 e 34, 1 [+)
— AR [E VDR X A A ML B B R BB
BRG] 1 (a) ] X TR X E,
NTAEBEE YD 50 a 7E0 ~5 em +HEA HLHR & 2 1
fnT2808.70% , 5 ~ 10 cm 1 T2 500.00% , 10
~20 em HEA1 T 1 400. 00% |, 1Mii 20 ~ 40, 40 ~ 60 FiI
60 ~ 100 cm ¥JHEHIT 700. 00% . AR T FIP X IET
TR, A A YA A T A N TRV, o] A
P EHEA PR 2, EI I RN A R IRE
(R BE IS LB I (%) R B A T AT, - 438 WILAS 1)
HEIMFEEARILTE 0 ~20 em, 20 ~ 100 em IR JFF 11
FHLBR AR g . N AR V0 ( <16 a)0
~20 em T HEA LR 2 5 R — A B ) kg o R
BEJEAH — LB (16 ~25 a), >25 a XE— P&
(MG A T 20 ~ 100 em 34 HLRR & 534 0
AN R, 5 H R XA L, B 50 a 97

Friit/gke! friit/g kg™
0 2 4 6 8 0 01 02 03 04 05
0-5
5~10
g 10-20 (a) 47 HLak | |
2]
:ﬂ —0— MO
B —o— Ml
20~40 a2
—— M3
40~60 - —— M4
—— M5
—— M6
60~100 —&— Mn
E1 TRERETEGNRMEASE
Fig. 1 Content of soil organic carbon and total

nitogen at different depth
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b A B R A LK % A, JEHE 20 em LT Y
HmEEDIE 1(a)].

N TV BE AR i 0 ~ 100 em 34 R
AR S A A URRAREL. AN [R] 2 A AR B [ V4]
HH0 ~100 em TREE 4382 1 ERA —A4 B B3 m By
Bt( <16 a) ,BJ5 0 ~20 cm & S EAFEHE N, 1M1 20
em DU FHEINABEHAORIT L, R8N RELS R, 5K
SRAE R DXAH L, 3 4 105 o 1 ) R B AT, o )
210 em DU HEM 2 INER DT E 1(b) ].
2.2 HHEEEARME

TP DX ) S R T Ly ) b AR T i 2 Y
Al N TAEBE FEIVD G AR ISR AR 2R 0 A R AE
B RS By A B 25 A N A R AR
FE . A RV XA TR A X, A T &7
A DX ) - S92 o TR B S B e s ARG - 4
25 T 1) 5 M) (AR LA B () AR 28 () 1) L il T 0 4 B
ALK, IS R A BRI AR Jf BLE VAR
PR | HOOH 25 B s me TR 3 hn (26 2) |, an i v
50 a FEBEXT TR BE 52 3K 100 em, T E V) 6 a
B, SE MR TR BE A 10 em.

®2 EWEESERTEREHME g-om’

Table 2 Soil bulk density of during the succession of artificial sand-binding vegetation/ g+cm ~*

3

R/ em MO Ml M2 M3 M4 M5 M6 Mn

0~5 1.60+0.01 1.55+0.03 1.47+0.02 1.45+0.07 1.45+0.05 1.4420.06 1.38+0.06 1.38 +0.03
5~10 1.60£0.05 1.56+0.03 1.55+0.02 1.55+0.05 1.54+0.04 1.52+0.05 1.46 £0.05 1.39 0. 04
10 ~20 1.61 £0.01  1.59£0.02 1.56+0.02 1.56+0.09 1.54+0.05 1.53+0.03 1.50 +0.08 1.52+0.02
20 ~40 1.61£0.02 1.60+0.01 1.60+0.03 1.59+0.04 1.55+0.04 1.54+0.04 1.51£0.04 1.53 +0.03
40 ~60 1.62+0.03 1.60+0.04 1.60+0.03 1.60+0.09 1.58+0.04 1.55+0.05 1.51=0.09 1.43 +0.02
60 ~ 100 1.63£0.03 1.61+0.03 1.61+0.01 1.61+0.01 1.60+0.02 1.60+0.04 1.59 +0.04 1.48 0. 03

2.3 HHER ML 4R i A REE

IR FIRMBLIX 0 ~ 100 em +IFA HLERAE
ERTWD XN T E A IX (P <0.05) , {H[H
PIX 0 ~ 100 em ¥ 345 HUAR 1 4= U0k it Bl [ VD B
() SEA AT HE AR 3 (1 2) 5 N TR vb A X A 4
MBS T 0 ~ 100 em 4 )2 B9A HLER E fiF
i, I H AR BT A ) AR R v XA S i Y 22
St RIRFEPEX 0 ~ 100 em +IHEA HLRRFI 4 A i =
BESTRYX (K 2) HRARMEPEX 0 ~20 em +
AT MLARN 4 U 6 o7 T LU A8 SR 48. 10%
M122.57% P X453 51K 40. 36% F119. 97% . 3%
ASEIHT G 4340 LU, R SRAE B DR v X7 2 il
WIZ S AR CAARL S SR, BITR )2 - S 0 6 1t o5
L3y N 1 IR ) =g e e w12/ N N 1 A
X AP M2 AR A ZE 0 ~20 em HE K
] TR RGN I kA a5 E A T AR B
A IR (E 2).
2.4 HHEA VLIRS G EIKOR

5% (1.93 mg-hm ™ Fl 0. 16 mg-hm ™)
o Y 6. 16,19, 25, 42 F150 a, 0 ~100 cm + /2
AHL B A G B AT BB O T 111.75%
367.46% . 212.59% FI 736.78% . 214.37% Fil
768.49% . 243.96% HI 835.42% . 371.04% H
901.92% ., 589. 12% F11 934. 40% ; 5K [& V> B[] it
1,0 ~ 100 em R -3EA HLIRAS B3 & ok, IF |2

L 0-5¢em ‘

30 £ 5-10em (a) Lk
[T 10~20 ¢m
20 F [J20-40cm

[ 40~60cm
10 I 60-100cm

fif it/ Mg-hm ™=
=N
T

MO Ml M2 M3 M4 M5

B2 #HHEERTOEFIEFINHRMERO0~100 cm iEE

Fig. 2 Densit of soil organic carbon and total nitrogen in 0-100 c¢m

APLRAE RGN R ERT2E (P <0.05) (KA
3) fHJE 0 ~ 100 em 43 4R Af & A 3 IR 50 3
KRTAPEK(P <0.05) 5 A HLA A fifi it LB T 1
WA REIGI( <16 a) , Bl J5 (92212 35 in £ 22 10
(16 ~25 a) ,JE WM B E BB ( >25 a) . AP
0 ~20 cm (50 ~ 100 em B ), WV X K
40.36% ,[EV> 6, 16, 19, 25, 42 F1 50 a, 435l K
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