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Varying characteristics of organic carbon and humus carbon under or
outside the branchy tamarisk canopy in sand land in Northwest Sichuan

LIU Xiao-jing, HU Yu-fu, SHU Xiang-yang, XU Hao-yang, HE Jian-feng, WANG Qian
(College of Resources , Sichuan Agricultural University , Chengdu , Sichuan 611130, China)

Abstract: In order to identify the effect of organic carbon and humus carbon under or outside the branchy tamarisk
canopy in sand land in Northwest Sichuan province, the semi-restored sand with 24 — year ecological restoration age was
taken as sample. We studied the varying characteristics of soil organic carbon and humus carbon of shrub rhizosphere
(SR), shrub middle (SM), shrub edge (SE) and shrub without (SO) at different sand land layers. Field investigation,
sample collection and laboratory analysis were employed. The results are as follows. The content of soil organic carbon
(SOC), humic acid carbon(HAC), fulvic acid carbon(FAC) and humin carbon(HMC) decreased with the increase of
the horizontal distance from the shrub. The content of SOC in SR, SM, and SE in 0 — 20cm depth was respectively
1.86, 2.35 and 1.63 times of that in SO. HC in SR, SM, and SE in 0 ~ 20 cm depth was respectively 1.96, 0.68 and
1.22 times of that in SO. Under the same conditions of the horizontal distance from the shrub, soil organic carbon and
humus carbon contents showed a trend of decrease with the increase of soil depth. In SR, SOC in 20 ~ 40 cm and 40 ~
60 cm soil layer decreased by 32.31% and 38.38% respectively compared with O ~ 20 em. HC in 20 ~ 40 cm and 40 ~
60 cm soil decreased by 49.34% and 53.40% respectively in relation to the O ~ 20 cm soil. We found that spatial het-
erogeneity of SOC and HC was high.

Keywords: Northwest Sichuan; sand land; branchy tamarisk canopy; soil organic carbon; humus carbon
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Fig.1 The sampling method of soil under or outside the canopy
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Table 1 The characteristic of biomass under or outside the canopy
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Position Number of species 3 5 72
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Fig.2  Varying characteristics of SOC under or outside the canopy
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Fig.3 Varying characteristics of humus carbon(HC) and humic acid carbon(HAC) under or outside the canopy
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Fig.4 Varying characteristics of fulvic acid carbon(FAC) and humin carbon(HMC) under or outside the canopy

2.5 TIEASERBRMFE

NN A - 88 B e AR A AR DL 1B 4, e &
LA, FRETTDHE 0 ~ 60 em + )2+ IEAY B B RR Bk Bl FE
BN, IR R PR A A, L A
TRFEES 0~ 20 em 2 TSRO A i fe s, HE A
NSRS 40 ~ 60 em + )2 B R R S A
0~20 ecm +J2, FEMM X A H 50 FE N i 2% +
AR I 1 N HE SN 1.86 £ .2.35 1%
FI1. 6415520 ~ 40 em £ )2, FENR DX T 3 FnE
A G - SR i B 4 i) Dl HE A SRR 2. 29
¥ 1.67 1511 2.93 17340 ~ 60 cm + 2 , BEMRIX. 7
ARSI DA 2% A SR O ok B o 0 ) S A
HBI 2.05 15 .2.77 f5F01 0.04 £, 7E 40 ~ 60 cm fY 1
JEH ENHGRAR G T NS - S B R
AN

FEFE FHE AR AT BE B AR R 454, B 2
W, BRI S S R AW RS, o M
HRIX Y 20 ~ 40 em 1 40 ~ 60 em + )2 + 3 0 5 K ik
AXFTF 0~ 20 em + )2 H 55 BIFFEMK T 32.04% Al
38.14% ; #ENF TR 20 ~ 40 em F1 40 ~ 60 em 1 )2
FIEFABZEBRART T 0 ~ 20 em + )2 H 343 51 FEAK
T 52.99%F1 34.76% ; I Z 1) 20 ~ 40 cm F1 40
~60 cm 12 HIESHBERBAIN T 0~20 eom )21
SR T 12.04% F177 .17 % 5 HE NN Y 20 ~
40 cm F140 ~ 60 em + )2 HIFEFABEIBARXS T 0~ 20

em 1JZ F IR T 40.93% 1 41.98% .,
33 ®

LA S R G ORI BRI, A LK
PEASACHG R R T W 2 BRBRAR 26 242 3645 LBk
Ve g b B AL G A1, O A It A
FEEAE TG M 2 BB S BRI, L
LRI AT i S SR AR 28, 3 o - A R AR
TESPURE , $2 8 PR PRACRE T , R HOA 45
I S R AR ARSI R
TEDN PN B 35 S B HE AR A e b T, ELTE A
PR SRR ] 2 LA 4 S 3R W, DA Y A Bl
B R TANZ o MR L2 L e Pl
& RATAE R R 22 5, B IR 0IER A Uik
F BT

S 25 28 B 5 A ) /NG G LT AT HE 2
WA AN R /INHE A UD HE SR A BT A
IR S K AT AR B 2 S, YD MM AT 22 5
A XATRE SIS ILEAE R AT LR IES
FAE 22 5 LA S B DA U0 3t mp KUk 49y Jo R0k 20 A
TSI A O 2o I B 1 b HE A A A
SERF A WE NN TRAT BILBK 5 B T AN Bl
Vo8 XM B I B U HE A
NN S I E R R PR AP AR R 22 5, S HE A
SMHHCHEIN T LA AL A, VLA T



20 T2 X AR AT

o535 &

A KT WTE LT S0 M8 7 W B AR > E A
BHUR S REE )2 0w, TS EBU R
FEERIN — VDU YT T NS VDA R 1) g
3 B ) T R A A 2 R InIR - A LR
R T, 3 4 &P PR IR T B T 5
A Ml DX HE A A BILI A L, - 98 BILAN St DU A e
& L UR B s T v R . LR PR AT R
INTE AR K 3 A R B A BB 28 3 E T AR
b R A XU e S R SR A3 R B B UL
FRUAD S A PIAR A K DA e 3h ) i A 77 B 4R
BEA RIS, 005 | S TE HRE IR TGS, , FIEFEq T
HEMY R S TERE R T SRR (1 TR o s 48 R fif
15 EHEA PR S T R T LA s B,
AP IR B A U S 3 i = S A ) oy A A 3
S 3k S AR BE MR B 7 OB G K A )
A, VEE AR B xof 48 1) 40 B 2 4 1 ) B AR 2R 4
X AR B - S AR WAk 2 A TR RR A I AL &
I, SO FE A S ] S B 830

- SR TR A L A A R ), 2
b7 E AL 65% , 85 58 5t T B AT A= 90 ok
F AW R ARy R AR S
G, W IR ) S50 5 iR - E A
RN, AT 2 B, THE A P 0T B R 0 v T
PAHNER, 1 HE 3R )2 58 BT e 7 e TR 2. Kb
A S RIF T T 4 - S T A SRS, S A
[t o e IR DIAHOC , B IR AL,
SR B o e S 8 N e o ot o X R BRI e, H
SRR Pt £ LA R IO X 5 A U ST 2
R—F, WAMRRN,MEE 2RI, 145
JE3 B o e o L 2 AT, L IR W R R B 1 2 TR
VI8 I A WL A R A2 Nepstad ™ Al
Trumborel 1455 H REMIMS 22 T2 98 I 3 ok 11
FERUE, P 25 TR 2 - SRR 5 B G P14 AT o
7 Bt 2 SR 348 o, R e T A e 2 BRI TR
AV BCR ISR, XAF T LSRR S
Befl, TIERZER K E WA R AL, B R
T R 22 W EE BRI, [ B 3R 2 AR W B
BRI IR ) R SRR

4 45 ik

W 25 T DA S A 80, v e 3 ML A i
U R, 3 MLEK BB ik = B IR ik A
RO k1 - ot B 0 AR X8 i AS T R ARG,
1,0 ~20 em 3R)2, HEMR X HE A A B A N3 2
AR 5530 T ASN R 1.86 15 .2.35 %

F11.63 4% s HEAR X, 7 A\ Hp 350 RN A 300 25 + 4880
BRIk & 1 43 0 S HE NSRRI 1.96 1% .0. 68 1 Fll
1.22 % HEAR DX T DA v 5 R0 A 2% 4w L
PR 5 et o3 B R NSRRI 1.34 % .1.01 £5F10.90
5 5 THE DA DX T DA HH s R DA 30 2% + 38 S 3 B
TN HE SR 1.86 15 .2.35 151 1.64 185

Bt 2 R B 3G T, VDA N A - A BILRR S 5 4
[Tk oy B PR B, b MR IX, 20 ~ 40
em F140 ~ 60 em )2 T EEAPLIKAHXT T 0 ~ 20 em
2 A BIFEAR T 32.31% 1 38.38% ;20 ~ 40 cm
F140 ~ 60 em )22 T S FFFE TR AHXT T 0 ~ 20 em 1=
250 H AR T 49.34% 1 53.40% ;20 ~ 40 cm
F140 ~ 60 em )25 1 SEEHBURRTRAR X T 0 ~ 20 em 1
23S SRR T 80. 10% F1 87.27% ;20 ~ 40 cm
F140 ~ 60 em )7 13 & BERARKAHXT T 0~ 20 em -
2 T35 BIFEAR T 35.89% F138.59% 520 ~ 40 em il
40 ~ 60 cm 12 HIEHFE AKX T 0~ 20 em L2
I HIFEAR T 32.04% F1 38.14%

2 % X #k:

(1] 3CHISE, 2 M, 2 A, 55 N b Bt 39 vl I 2R A B 1
HITR G IRR[T] . A2, 2007, 27(7) : 2837-2846.

[2] My« PRE R AR B R AS REVITT]. P9 RIGEK¥
AR HARBHERT , 2008 ,34(3) :482-486.

(3] ZEREH, ARG, B PG R e R 5 YAl K i 28
AR ASTRIRNNI ()] . 132441 ,2003,21(6) : 758-762.

(4] BEMERR, B AT 2% PGALR 3 X v Ak + 3t 3 25725 4k K
YRS S4BT [I]. K LAREFIFSE, 2011, 18(3) : 51-54.

(51 x| 99,28 )Lk, M 35, 46 1 Pa AL Ak A BB KOs #LIX )
(I #holl 325 B4, 2011, 36(3) :122-126.

(6] #HEA, AL, AP RAE, % FIASFI AL ZLMIX )1 P AL s € Vb 3
R AN BT AR A s ()] AR, 2015, (1) :54-
61.

(7] #AS0E, FARME, NE A, 5 v 20 A ol it (7] AR
YA 25241, 2006,30(4) : 539-544.

[8] MAmahk,Jpsk b,k 42,55 W MK Bl v Hh b 3R P A R A
FAIEEI L[] . P E V5L, 2007,27(3) : 385-390.

(9] E2%3% .0 M7, RS, S5 VD R E AP HEF SR SRR [T].
PP 5E,2005,25(5) : 738-743.

[10] Doblas-Miranda E. Ecology of soil macroinvertebrates in a Mediter-
ranean arid ecosystem [ D]. Granada: Universidad de Granada,
2007.

(1] B /NG, A%, 55 T 5 F T B0 XCORAR H AR
B ICNE By O e e [0 ] HEk 241, 2015, 24(4) :201-207 .

[12] TBuE 8 &0, R, & AR PR B SR+
SEADBRREM[)] . Sk 24 ,2012,21(2) :18-25.

(13] XMk, R4k , JR BT . W ARV 5T R il + 345 BB Uk &
AR A B A IR (] P 2B, 2011, 31(5) - 1105-1111.

[14] PeiSF, FuH, Cen YM, et al. Influence of Z. xanthoxylum shrubs



55 4 3]

X /INE A PG i D s ZTANTE A PN SN BRI S8 B e 2 7 A AR 21

[17]

(18]

[19]

[20]

[22]

[26]

[27]

(28]

[29]

on soil fertility in enclosure and grazing conditions[ J]. J Desert Res,
2004,24:763-767 .

FREE S E VREFI, IR 5 2 T 5 D AR MOR
(30 BrrphRh, 2004, (1) :22-24.

Pérez F L. Plant-induced spatial patterns of surface soil properties
near caulescent Andean rosettes| J]. Geoderma, 1995,68(1):101-
121.

BEIEA, 6 kAR S R A LRI AR A O S
SRR S OC & [T]. % AR 35 5 4R, 2009, 20 (11) : 2639-
2645.

Lal R. Global potential of soil carbon sequestration to mitigate the
greenhouse effect[ J]. Critical Reviews in Plant Sciences, 2003, 22
(2):151-184.

Six J, Conant R T, Paul E A, et al. Stabilization mechanisms of soil
organic matter: implications for C — saturation of soils[ J]. Plant and
soil, 2002,241(2) :155-176.

Coban H, Miltner A, Kistner M. Fate of fatty acids derived from
biogas residues in arable soil [ J]. Soil Biology and Biochemistry,
2015,91:58-64.

Vergnoux A, Guiliano M, Di Rocco R, et al. Quantitative and mid-
infrared changes of humic substances from burned soils[ J]. Environ-
mental research, 2011,111(2):205-214.

Shindo H, Yoshida M, Yamamoto A, et al. 813C values of organic
constituents and possible source of humic substances in Japanese vol-
canic ash soils[ J]. Soil science, 2005,170(3):175-182.

G, A A E T ML AL s E AR
Jikt:,1999:231-260.

Reeves D W. The role of soil organic matter in maintaining soil quali-
ty in continuous cropping systems[ J]. Soil and Tillage Research,
1997,43(1) :131-167.

Franzluebbers A J. Soil organic matter stratification ratio as an indica-
tor of soil quality[J]. Soil and Tillage Research, 2002,66(2):95-
106.

R, T AR PO b e B BN A i A A
WA RS BTG THE R [ 1] T R Al R 2 240, 2002, 36 (1) -
32-37.

TKE XV B 58,55 AR VD AR A SR SR A 4T
RO SRR L] oK R FRIE 4, 2012,32(2) : 1-6.

TREEHE B B, RIS, S HCS XG LT v L S B I s 1
JEEL)] A A 25241, 2009, 33(2) :338-346.

SR R BER, SRRV BRI N A
HIRBEHRAFAEL] . 5l 240, 2013,22(5) :44-51.

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

PAILE 7y e ey N I e R R N P A B e o 22 £
HEEAATTELT] . T E YT, 2013,33(1) £ 167-173.
TS, TR, 45 MERE R 2 R 2 2k — DB
LR "I A e v e S ORL 1 IR B (D] v
2009,29(2) :298-304.

LA BN, AR, A RV BT ST A X ME R
HEAHLEIRR SE PR AE ()] 7K PR F7 <2 4], 2011, 25(5) - 209-
214.

XU VDI A I &7 A0 R 5 T TE G R, RRAE R S
EBFRGBE KR [I] B FIRGE, 2014, 33 (12) : 3463-
3469.

PRI e, i PR, O 4, 45 SR8 DA R /NP A Ji) ) - 4k
A it R TEVERFAE L) ] Sl 2440, 2015, 24(2) : 70-76.

Kellman M. Soil enrichment by neotropical savanna trees[ J]. The
Journal of Ecology, 1979,67(2):565-577.

Bernhard-Reversat F. Biogeochemical cycle of nitrogen in a semi-arid
savannal J|. Oikos, 1982,38(3):321-332.

Belsky A J, Amundson R G, Duxbury J M, et al. The effects of trees
on their physical, chemical and biological environments in a semi-arid
savanna in Kenya[J]. Journal of applied ecology, 1989,26(3):
1005-1024.

Weltzin J ', Coughenour M B. Savanna tree influence on understory
vegetation and soil nutrients in northwestern Kenya[J]. Journal of
Vegetation Science, 1990,1(3):325-334.

EER,GEE A L F OB X LT B AR
HRZIRLT] . v L, 2002,22(4) :321-327.
WA, KK T H8 f AS TR AR g 9 T 5l 1 SEAE Uy A%
PEAFAELT] . AR50, 2008, 28(3) : 1034-1044.

WA, AT, R Y, 5 L T A LB S T B
AEAL BILGUAEPR [T] . 3274, 2014,51(4) :834-844.
Lavado R S, Sierra ] O, Hashimoto P N. Impact of grazing on soil
nutrients in a Pampean grassland[J]. Journal of Range Management,
1996,49(5) : 452-457 .

Terrestrial Biospheric Carbon Fluxes Quantification of Sinks and
Sources of CO,[ M]. New York: Springer Science & Business Media,
2012.

Nepstad D C, de Carvalho C R, Davidson E A, et al. The role of
deep roots in the hydrological and carbon cycles of Amazonian forests
and pastures[ J]. Nature, 1994,372(6507) : 666-669 .

Trumbore S E, Davidson E A, Barbosa de Camargo P, et al. Below-
ground cycling of carbon in forests and pastures of Eastern Amazonia

[J]. Global Biogeochemical Cycles, 1995,9(4):515-528.



