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Distribution of soil aggregates and aggregate-associated organic carbon from

typical halophyte community in arid region

WANG Jingya, ZHANG Fenghua”
Shihezi University, Shihezi 832003, China

Abstract; Soil aggregates are organic-inorganic complexes and the basic unit of soil structure. Their formation and stability
are closely related to soil organic carbon content. The distribution of aggregate-associated organic carbon determines the
capacity for soil organic carbon storage and retention. Currently, research on soil aggregate-associated organic carbon mainly
focuses on agricultural and artificial ecosystems; relatively few studies have focused on natural ecosystems. In particular,
little is known about distribution of aggregate-associated organic carbon in halophyte communities in Xinjiang. In light of
this, a field experiment was conducted on an alluvial fan in the Manasi River Basin to quantify changes in soil aggregation
and aggregated-associated soil organic carbon associated with four halophytes ( Karelinia caspia, Bassia dasyphylla,
Haloxylon ammodendron, and Tamarix ramosissima ). Our objective was to determinel ) the particle size that is most
conducive to carbon retention and 2) which of the four halophytes is associated with the accumulation of the most soil
organic carbon. The results showed: 1) 46.7% to 74.6% of the total soil mass comprised particles of intermediate diameter

(0.25 mm—0.053 mm). This was significantly greater (P<0.05) than the other two classes of particle size defined in this
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study (>0.25 mm and <0.053 mm). The >0.25 mm or <0.053 mm classes only comprised 7.8% to 43% of soil mass. The
>0.25 mm class was most abundant in the Haloxylon ammodendron community, accounting for 32% of soil mass. 2) Soil
total organic carbon content was 2.01—8.73 g/kg, and aggregate-associated soil organic carbon content varied from 1.70 to
13.68 g/kg among communities. Total organic carbon and aggregate-associated organic carbon were greater in the Haloxylon
ammodendron and Tamarix ramosissima communities than in the other communities studied. These measures decreased in all
communities with depth. 3) The aggregate-associated organic carbon content was lowest in the 0.25—0.053 mm class, and
significantly higher ( P<0.05) in the >0.25 mm and <0.053 mm classes. 4) Because the 0.25 mm—0.053 mm class was
the most abundant, aggregate-associated organic carbon in this fraction contributed more to soil total organic carbon
contained 43.43%. There was more aggregate-associated organic carbon in the <0.053 mm class, but this contributed less to
total soil organic carbon, indicating that these micro-aggregates have the greatest potential to retain soil organic carbon.
There was a significant negative relationship between the abundance of 0.25—0.053 mm soil aggregate particles and soil
organic carbon content. Total soil organic carbon, aggregate-associated soil organic carbon and abundance of >0.25 mm
aggregate particles were highest in the Haloxylon ammodendron community, which implies that this community has the
greatest potential to gather soil nutrients of the four communities studies, could be useful for accumulating soil organic

carbon in arid areas.
Key Words: arid region; halophyte vegetation; soil aggregate; soil organic carbon

TR SR R BRI 3 4%, A WU Y 3.8 £ R BRERZ SRR A HLER %R | 75 @ BRER G 1 rh L 4 O
PR, 3P SRR 3R B B AR BT R DUBRAFTER 3 7| LI R AR i S8 5 L
HLBRE DA A5 HLBRAE SR b i 23 AT 2t s T L St A RO BR A BILBR (K e 1 T el - 4 P 2R A
FRPRIAR I3 A AU e LSS A AR DL, T HLSZ 0 6 LB A3a < e ih B K PESS DL, S DA SR Al B AT L
Rl A1 X A K N AT T B R A BRI,

A BLBRAE AT R AR D A AR B AE SRR — A W90 H R AR A A LB & s > 2Rl
X e X AT LR AT AR [RIZ59E , B A9 A BLBRAT i 75 2—0.25 mm B HERIR R Tt A7 BF 58 7
TIAT SR A LB 5 ek LR IAT SRk e 1) AR L SRR A DUBR R T 35, <0.25 mm VA1 SRAAR: 38 LB 11
TR Li SIS0 LH AR R 5 9 2 1 0.25—0.053 mm SRR LR R P T
FIX AR, A VUBRAE R A A Rtk — 2D P9 . FRTOC T LRI A HLaR 7 A RTS8 24
TEL AR TAS RGE, WPPMBHERSE ' JEAC ™ SRS PR 0, A AR A RS
AR TEEL D DRAE AT TS DX R AR R A B A DL TS A —E

BRI E R T AR A AR R SRR R A ML X TR Y AR IR T AR
B AR ANTE R A AR v M D SRR L R AT LB S i AR AR A R A ELREE A T4 1
ANWTEE S, 597K N2 oK RGN G BT, A5 i S FEER A= A i H e i, HA AR i AT TG Y
feri o PRI, ARl SR A R B v B e T LS P SR AT BILBR B9 20 A R AEHEA TS, B FEAR W L S SR AR oAy
BL I ATAR DL , X 24 3t T R EL Bl - S M LR [ 5 AN B — R 275 T S0, RO i X I A A i ) R
B9 SR AR

1 #MRERFE

1.1 ARSI HELL
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Bobr. (45 ¥ Seriphidium kaschgaricum . 1& 1€ %¢ Karelinia caspia . %5 1% ZZ Bassia dasyphylla . 12 %2 Haloxylon
ammodendron &M Tamarix ramosissima . %% 5¢ ¥ Alhagi sparsifolia . /N W 58 3% Suaeda microphylla . 18 17 AR
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Table 1 Description of plant species in the different sample

§ s ) A Rk S A i 2 PR b > i fE 46 K
o e SRRk -k EEERS  ZRMEER ﬁr:%rﬁaé?ﬂl
Sample types  plant species distribution Average Average Margalef Shannon Simpson
’ height/cm canopy/ ( cmXcm) index/ (M) index/ (H) index/ (D)
K TEAESE SEUERE /NHIGE | LB R 32 38x47 0.693b 0.679b 0.306b
B FA AR TUR AE A4 3 — 0.420c 0.569b 0.286b
S Mt ERJTUR AR /NEESE ERT5 A 76 150x110 1.090a 0.949a 0.474a
T R AEAELE VRS 57 110x80 0.857a 0.917a 0.469a

K: {EAESE; B: Z5EAE; S: M T &M, TR, ARVNG FREFORMIER 253 23 ( P<0. 05),

F2 HMHIEEAEEER(0—20 cm)
Table 2 Soil physicochemical properties of plots (0—20 cm)

FEHL EUKE Fax:iy LR AL o X ol TR A B G
i} Water - Bulk electrical organic Total Total Total Available Available Available
Plot content/ P density/  conductivity/  matter/ nitrogen/  phosphorus/ potassium/  nitrogenm/  phosphorus/  Potassium/
type (%) (g/em’) (s/m) (g/kg) (g'kg) (g'kg) (g/'kg) (mg/kg) (mg/kg) (mg/kg)
K 7.67¢ 8.96ab 1.30a 5.14a 7.30b 0.37b 0.50a 21.58b 17.18a 6.29a 311.44b
B 9.37b 8.76h 1.57a 3.53b 5.90¢ 0.36b 0.44a 23.62a 12.14¢ 6.61a 454.01a
S 11.97a  9.08 a 1.52a 4.53h 9.79a 0.46a 0.51a 23.13a 15.38b 5.63b 405.35a
T 4.40d 8.37¢ 1.44a 1.88¢ 9.21a 0.41a 0.55a 24.00a 15.92h 5.18b 285.96¢
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Fig. 1 Distribution of soil aggregates with different sizes under different plant communities
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0.05) , MBEIKRRFE 4 DREVE - 3EH HLER -2 & 5 22 1o =0—10cm 810—20cm 820—40cm m40—60cm
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Fig. 2 Soil organic carbon content under different plant
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Fig. 3 Organic carbon content in soil aggregates with different layars under different plant communities
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ik 43.43% , SJ5 2R JEAESE SRR AR
7% ,0.25—0.053 mm AR A HLAK AY 5Tk 8 5
T HAARAS A IR (P<0.05) , RIREEVE , £ 0—20 cm
+J2,>0.25 mm P REAXTA PR K 5T RECR Y B35 S T

*3 ENEHARGKESEETEFIHREENHEXRE
Table 3  Correlation coefficients of soil aggregates with different

sizes and soil organic carbon content

HoAtbR AR A R A (P<0.05) , 4 DHEE T, <0.053 mm Fi R (7% Soil aggregates size (mm)
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T 14 TR A A 2R B R T A1 " P<0. 05
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3 —1 T T
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PP TR (A2 <0.25 mm ) , T ke P 38 A7 Rt 725 134 3 o

AR LL 0.25—0.053 mm ARLAE A RN | 1 >0. ‘ - B
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VLI TWFSE X s i 25 . HHEARBAL IR, plant communities

HIEA YRS EAE 10g/kg LUF W 13 pH (8.8 28 47) ,  AFVINS T RN RHRE i ) 22 5% .55 ( P<0. 05) . Different

EE EF % ( 3.5 o/m 2= E) . 7§~ & ( 1.45 o Jem® += E) i’i‘j ifi subscript letters indicate significant difference among different

K e T HIEE L™ 8 S5 | I E ) H IR

FRIEIR . X E RO RN T 50 W M R

B R AR 25 | S R R A R AR Y 4

¥ IR, 5 DR K A R AR L/ T SRR LL B - %4 FRamss T Esns ARG BB B =6
Fro WHFESE I A DUBRAE N A Y T Re e e kA R AR Y R (%)

ﬁ/} &#%—‘%‘ﬁ% %lri[m] ., 13:;;‘3 ,TZL{‘T’E%%>O.25 mm B/J Table 4  Contribution of aggregates with different sizes to soil
VIS P BB LA, EL LM L b g S e e L0

B, WL MRV AR T AR AR T AL communiy P

Size/(mm) 015  10—20 20—40 40—60

vegetable community at P<0.05 level.

+J2IRE Soil depth/ (cm)

HOREAT , BT 0 B3 type
EHATHLB S R A iR, T 0n T A L T
B BB B AR SRR e WETER I 4 SRRV <0083 1246 83lc 9.68c 12.58b
R R MINEEYR 1) 2o A FLER A0 ] SR AR ML & e %% I >0.25 12.02b  30.74a  19.39h  24.31h
AR R A HLR 2 (T T AR5 ( P<0. 0250053 41.92a 33.52a 41.57a 32.69%
- s o ) ) <0.053 12785 9.19b  10.69¢  6.09¢
05) o BFFEFRII> M1 24 RAUARY 5eE 5] T (47 i 50.25 57.59a  45.42a  20.36b  12.39h
IRIFTEY) , T2 R 75 W0 A\ 5 35 A 18 572 4y 0.25—0.053 39.51h 43.43a 36.61a 35.78a
[BIJE B IE AL, (R B AR AR 5 M v s LA 7% " <0.03 9-88c  18.97b  8.87a  11.3%

o o 2 20.36b  10.99c  16.94b  11.

PV R MR K LSRR, T B3 R Dreeous s s 2 35
YR e — RN HOh— 4R A AR Y, R AR AR A <0.053 27.03¢  24.60b 12.94h  12.75b

FEAVREE XS 1 A BT A DUBR ey N 1« FBAE0E, . B, I Wb IV EM. RN -k e
BT - A WL B A LR o e b TN TR AN [APRLAR A B R A TR — B (] 22 57 |83 (. P<0. 05) ,,
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2R BE T M RRARR , 32 PR Ry 2 ARV Pt 38 AR 1) 52 i) 25 Bt 2 = J2 R 38 (R IR i B AR, PR T 26 )2 £
B PR SR, X SR SR B, (HJETE 20—40 em )2, FEACSEREE A R ARA PLIK
Fr X 10—20 em FFE, AT BB T HAR R RE M A 12 R R YL ML, 3R R 1)
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REGHF s>,
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BARA PR & TAE 0.25—0.053 mm KiARHAR, Mi7E>0.25 mm F1<0.053 mm Kifz P, BV 5016 H 2%
S35 (P<0.05) , R PR 35 AT BT G T SR A 485 R T SR AR, DL R AR R T SR A A Ak T 43 R 2 A AR
ZHNE 2R3 T HA MU e B2 00 R >0.25 mm 35 B ARG DL & B4 . T <0.053 mm Kife
- 5 A R ARG LA B v, HLR DR A B /INA R AR R A ML TE ML A B 5 28 45 5 T e, B R R AS 2 R
SRR AR A SR I KA R A A LB LU S A R R R A BB AR R, R A R AR
PUR 25 504k, T AT SR A i A LA I K 22 02 s B S A AL O P PR . A8 T Xy, R ST Hlli
S LR, FLTEYEA ML A 5 32 P53 052 W T 55 4k, S A1 SRR v A BILA 32 802 DA %) B I e o5 P 3%,
NG Ak, B W RS SR A 1 A SR A MR & BT T AE ST R A ,0.25—0.053 mm Fifs + 1 AT R
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TR, AR 0.25—0.053 mm R A2 SR BLAR B f e 1%, AF2 X 984 LA 1 57 Mk 238 05 K, 32 PR i A4 r
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