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B ' HERPIRGRE DRI E ZA Sy, 2 IR A LR A SRS AL, (HIE A B HA A%
R AT EIWE TR o 2 STETE T R A S M R R A R A R SRR SR R R AN [ 2 R A R A R AR
b R A EVE M A R . G5 R EoR: HIRERAR SR 1 70 PUAE 3R B SR A o J2 IR (10 70 A 24 2 B0 A o J >
ST B =T R SR A S, O R R R 3 e S ST ) S R AR B R L B R R LR . B R A TR R
PRBTR o LU S AR K B 2 B IEAH R K R BR70-100 e 24k, 5P 14 B UM G R R o 0f IR PSR AR e e 1
M&E, 7E£0-10 cmA10-20 cmPi 4 2R, Hif 5 38 R AR AT 2 BT8R BLAR 5 T U1 2 AR A 38 K T S 2R 3 JEUR i 35
R, MAERAR LR, 3R R T B R . G T Z IR RN, ) AR R SR R AR B Y R EAR S
JURP B B AR R ELZET AR S o 12300 T PR P 528 AN R R R A WU A RS E PEAN CR4 LR BT 2R
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Allocation of mass and stability of soil aggregatein different types of Nei Mongol grasslands
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Abstract

Aims Soil aggregate is an important component of soil structure, playing an important role in the physical and
biological protection mechanism of soil organic carbon (SOC) through isolating SOC from microorganisms. As
far as we know, there are few studies, however, on exploring the spatial distribution of soil aggregate at the re-
gional scale. Our objective was to investigate the mass allocation and stability of soil aggregate in different types
of Nei Mongol grasslands.

Methods We have established 78 sites with a size of 10 m x 10 m across the transect of Nei Mongol grasslands
and collected soil samples from different soil depth up to 1 m. We used wet sieving method to separate different
sizes of aggregate partition and used mean mass diameter (MMD) and geometric mean diameter (GMD) in order
to evaluate the stability of soil aggregate. The two-way ANOVA was used to test the difference of mass percentage
and stability of soil aggregate in different grassland types and soil depths. In addition, a linear regression analysis
was used to analyze the correlations of mass percentage and stability of soil aggregate with both mean annual pre-
cipitation (MAP) and mean annual temperature (MAT).

Important findings The results showed that the mass percentages of soil aggregate were highest in meadow
steppe, while almost equal in typical steppe and desert steppe. However, no significant patterns were found along
the soil depth. The mass percentage of soil aggregate fractions were positively correlated with MAP in all soil
layers, but negatively correlated with MAT except the layer of 70-100 cm. For the stability of soil aggregate, at
0-10 and 10-20 cm, MMD and GMD of meadow steppe were significantly greater than those of typical and desert
steppes, whereas no significant differences among three grassland types were found for other soil layers. Besides,
MMD and GMD in meadow steppe and typical steppe gradually decreased along the soil depth.
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358 P TR R S B AR 4y, X 4R
A8 485 1) ) R RT3 AR B B X (Six et
al., 1998; Cavagnaro €t al., 2006). tt7h, +TIEH A
XA WU B A YRR, &I AE ) A
Al A VP4 1438 57 2 1Y) BLFR B (Lal, 2000) . 3 - H1 2y
90% ¥ HLITUAL T HIZE AR N (Jastrow, 1996), 154k
¥ 3G VRS SRR BT, AT ORGP A WL A
WA A P 5 i LIS B OR3P 4 FH (Six et al., 2002a), K

AL 1 /N SR A 3 WL P EL LR (1)
DML (Denef et al., 2007). 338 [ 544 2 8 i 45
BARCNAR, FEYI R 22, W5y KR BrRiEE )
T HERURLRG A5 — T R, DR s i 25 5401 20
FIVER 1) DR 25 240 0T 5 1 1 398 [A1 5 A 10 T BRORH ) A
(Six et al., 2002b).

B e NITE B R0 e o 7 B X4, DALt
B (B & Be 1 S BN A B AE S BRERIGH 4y
TH % BB A {0 (Scurlock & Hall, 1998). R E N5
i RO iR 1 — S B LA R 4 (Bai et al.,
2008), HL 4 45 E 78 55 YU [l T (98.0-124.5° E,
37.7°-51.3° N), SEA. PR ZERK, MWK,
TR Z R, AR A IR R OB R R
T TR B R () SCAL, 2006) 0 AN [F] 28 78 B85 fl A< Ak [ 7,
BFERAPEK, H bR AEYE(Ma et al., 2008;
Yang et al., 2010a). i AEY A5 K 20 %(Li & Chen,
2004) 5 f7 A0 0 3 22 5, X e 2= SR AT R 3 4]
AR = 5, AT 3 B AN [F) R B B
TE RN [F) () B SR AR oy A b Sy o 4, ST AN )+
JEURIE, HWRIE . AR K 4 Rk (Allison et al.,
2007). R ALY EMa et al., 2008) LK A PEH L
BRI (Sanderman & Amundson, 2008)%% KA [F]
WA AR AR AT ST flln, fEN S
T 5 B i B ) B E R AR R, BT R E R
FE b 5 i 5 AR S A b b N A DL R 3R
AL AREZES, ST EERRIEE D7
Be DA ARsE e B 22 R, IF HOX M 22 AR AN [ (1R
¥ HK B [F](Zhang et al., 2013).

H T SR AR R T2 ot H 38 LA 2L A P 3 R4
YER, LRI AR E e — e FuE T 1

A WU I Fa e M (Bird et al., 2002). FEUR B+
S A T A R s v el R AN AR S g
HUBR F% N\ BB T4 3L A W 52 (Lehrsch et al., 1991;
Chenu et al., 2000; Abiven et al., 2009). — i+ 5
JRAEZS R G0 35 T SR AR RS e 1 22 RS AR S (R 98
DL, RS e, I AR R e M (Bird
et al., 2007). [E xR PR AR e M ORI 7L S A R
TEANE LR 7 2 B DL i AR S5 17 L T %
P 5 A s Tk P s i ol JBURL %, 2010;  FH I 2 45,
2013; A=Y FREE, 2015). 2R, B A3 E AN 5
iR - 8 A SR AR I 2 DA SRR PEE AN [F) 2R 28 DL e AN
[F] - 2 VR B 9 3 A AR IS AN 4

2 18 B 35 A B AR T 34 M R AE ) ) B
B, AR 35 R R A e PR A LR I LR
TER, A0 78R AR DLUR -8B MR e - 58 R 2 i
it PR R P 58t 3 R 2R AR R - BRI
SR R ARIE I B SR AR R PE A A REAE, BARL
SRR (1) I B R AR S 2 A R 7 R R
FAAN L ZRFET 22 QHEFAS RS LI RE
TR SRERTFARR? Q)N 3R
ST ) 398 PH T A A e 1k S B A BRI 0 A ¥ SR 2

1 #RA7EE

11 WRXEER

AW B ES E E ) AN SN
FIRIRER . W FEFE AL T-107.84°-120.06° E,
39.15°-49.62° N, #3k564—1 546 m, ML TER,
PN S T R AT R AR N, A B K R
WL, T RARERE IR N (Wang et al., 2014). 2R 4L
PRI DX S A 2 5 XA 3 S X 3 S T Bk
TR, MR R A B R A R AR K
AR KE277-327 mm, & KFEFHRIE
11.20-13.60 C, HHYMELE, HEUZELR
AL R S . EEEBA A AA N
Tn/R %3 (Sipa baicalensis). £ (Leymus chinensis)
2 R B AR KRR R K 8174295 mm, 4K ZE
SRR 12.60-18.20 °C, A& HHLA ) RAEM 2 &
A BEAKEM A B REVR IR, RN 5 B ) A,
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5 R JFAH L, SR RR ()R R R R R
fiK, BERGEERN, EEEFARAYME KE 5
(Sipagrandis). o [REF (S kryovii) 55 o Feisi e J5i A
KZEERFKEL10-219 mm, £ KEFBEFHIIE
14.70-17.60 C, Fii B & i 5 AE M T o 1) 2 474
N ELARTE)H B B R VR, BEVE A2 FEEA
&, FEA /N (S Kemendi). fEiE4HF(S bre-
viflora)2( 5 3C4T, 2006; Ma et al., 2010)(#1). 11E
FAMZRAL A P R 43 ) TR AT b AT R RIARAS
(Bai et al., 2008).

SREE VR S AL B 4 E 670 bRk,

£ ¥ 197020155 8] 4 - 24 <l A B 7K Bl it
A7 v BLAS A 40 AT, SRS MR Hb 1) 2 445 FE A
g R PR SRR A A P SRR R B, LA4s
SIS SRR R b SRR B A B
12 THIEHRRE

BATTF 20154 7-8 H I FEAS DU/R -85 MR i -5
IR 2 W — LRI A T 3R A i 2R A SR 78 AN (1 1):
TR (20ANFE ) B 7R B JE (45 MF D7) R )
JRA3MET ). FERFAEHUE i, B 10 m x 10 mH)
KFET7, WRAETT WY M b o B 5 e & T 54
1m > 1 mi/MER . 25, EHORKRE T Hoh— 4%
FALRBIBANINEETT, FEAEREAS/INFE T B f 26
A BEAE50 mm) 85 RE T 20345 TH )+ 15
FESL, SRR CN0-10 cm. 10-20 cm. 20-30 cm.
30-50 cm. 50-70 cmA170-100 cm. RELFH G, ¥
NEETT N TR — L 2 1 IR R A B — MR AR,
W Ja T = I GE - RIS AT | R
I RN S5 S, A s A AE B DA R
GPSIll & .

RL ZFEFEREAEE
Tablel The basic information of the three types of grassland

1.3 TIEHRSH

BT 3 iy [ S 56 % X J5, 38 mmifi,
PAEBRIR R S FRATTR R IRE AT B SR Ak 4y
Z(Six et al., 1998), ARSI FRE50.00 g/X|
T, o HBCE AR H R AR T AU(XY-100, dERTHET
kA A8 B %A R AR, 650 & 5 i i b i 5 7
P, TR R A KCTED P v S A T D g X
BT LIRS minG, BEENMERIET %, DARIR
3 em#RZ)30 minfm, WAETHALALHRIRADNTE < 53
pm. 53-250 pm. 250-2 000 pmA1>2 000 pm Y2 [4]
RARM Sy, B REETR NN, HE
RS G b, SRR 2R PO 2800 ACH & 2
i ) A SR AR 53 S e B8 R e b b, PR A R 1
A S AR 41 oy RN ZE AR 7K TR B W e N AR B4R B (AR
60 mm, =60 mm), BAHKEFE BT, AR
JE50 'C (AEIE6s C), BT 5 FIH 25 Rk &
(A AR o R ERRE AR LT R E; FRE S,
fEE s &, FIAIRE NS oL 7S J i R 0
((NaPOs)s), MARIEIZIS R A2 em, HIKELE
IR L LR IE N6 min, DABIREI SRR, 3153 um
i, A A SRR SRbER B, A4 BRADERY A F Ak
WA, BT E .4 BRI, 530N
BRI B R AR L Em, K<53 um. 53-250 pm.
250-2 000 pmA1>2 000 pmPY g [F A LH 53 5 &
SrHcAml. m2. m3fiind.
14 HIEDH
141 TEARFESREEFLEEANTE

W A SR AA 53 20 5 P A 0 T SR AR 2L AE R A P A
TEtE, 198 % B REH S i E, RERE
G A S AR 2 53 0 03 B DA FH T 1EAT R A 7 2 )

LA Syt GSPFH{H ()" GSTP#fE (Y ) " PP GER) Y pH P EEGE ) Y AR
Grassland type Mean of GSP (range) " (mm) Mean of GST *(range) D(‘C) Mean of N:P (range) » Mean of pH (range) » Dominant species‘”

) B 306 (277-327) 12.50 (11.20-13.60) 3.83(3.254.37) 7.10 (7.60-8.00)  Uljn/REFS Sipabaicalensis,
Meadow steppe £ Leymus chinensis
R 242 (174-295) 14.00 (12.60—18.20) 3.02(2.93-3.11) 7.50 (7.26-7.73) KESF SQipagrands,

Typical steppe

163 (110-219) 16.50 (14.70-17.60)

iR
Desert steppe

7 [REHS SQipa kryovii
/NEFZE Sipa klemenzii,
FHAcE S Sipabreviflora

248 (2.41-2.54) 7.80 (6.65-7.56)

GSP, KK, GST, A KBET . 1), HlhikEMaZi(2010); 2), Kk [ YangZE(2014); 3), HdiK 11 YangZ5(2012); 4), ¥k 5 &ocar

(2006).

GSP, growing-season precipitation; GST, mean growing-season air temperature. 1), data are from Ma et al., 2010; 2), data are from Yang et al., 2014; 3), data are

from Yang et al., 2012; 4), data are from Ma, 2006.

www.plant-ecology.com

©U 00000 Chinese Journal of Plant Ecology



FREE: WEE AR IR A S B AR ETE 1171

50°N

45°N

40° N

100° E 110°E 120°E
50°N
45°N
40°N

& s o SRA: A Sampling site
- f : B %54 %5 Meadow steppe
0 200 400km .. w JUARLJE Typical steppe
S EJF Desert steppe
100° E 110°E 120°E
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Fig. 1 The distribution of sampling sites.

T E, ERNKF TS0 g\ T LiE, 15§
BI43 2 A RARH 73 1) i &2 53 H(%), 230l ampl
(< 53 umH BEARH = H 4 ) mp2 (53—
250 pumA R AARZH 53 15 & 4 EE) . mp3 (250-2 000
um [ SRR ZH 43 14 U= 2 L) Fmp4 (> 2 000 pm ]
RRME SR EE o), BEAnT:

mp(i) =Zm(vi)x100% (1)

3 mp(i)FEBE A R AR AL 53 R &2 43 bl m)dE
BRI TR B 2 S BRI 5
(1-4%y H48<53 pm. 53-250 pm. 250-2 000 umAHl
> 2 000 umPIRAARLL Sy, MEgH T-3:17 B R 1A 5 2%
8 i, ERATET M =50 g.
142 TEARAFREMMITE

I HAT L, W e IR R AR A A
RZ, OFE 7K RER R S, FRIEE R
BH. IR EE. frdEfbtese tetas. fae
P AR RS E MR A R R e 4. PR EER
(MMD) #1 JUf - 15 B 4% (GMD) %% (Marquez et al.,
2004). FHH, MMD& R AE B SR AR fe e Ve i L2
B 48 R(Nimmo & Perkins, 2002), & 115 4]

FARH A LR & SH, IR N RAEEE L 454
(45 K (Amezketa, 1999). GMD[FJREtH AE 1 M 4 5 4k
KANGIATH —FPFE 5. MMD 5 GMDAE A f ik £ 4
A R AR B FE AR, FAS R RS 31 1 2R bk
=, BIRARF e Ml 5R(Nimmo & Perkins, 2002).
TEIFEWR:

MMD = SnX,M, )

GMD = exp[ENMiInX;] 3)
A R H I XX — KR 20 47 1)
BIEAE, i & B RAARE 5 (1-45 7 18
<53 um. 53-250 um. 2502 000 LmAT> 2 000 um
BRAKRAE ) (X = 26.5 pm; X, = 151.5 um; X; =
1125 pm. X4 =2 000 um); M NiX—ki4z [ AR 1
i
143 HItoH

FIFH XA 26 77 22 3 A B 77 4 2 A B D 2 28
JEIRBERT & J2 L3 A R AR T 2 o LA R R F e
PR AR B0 o R — Ju 8 A [0 3 43 By I8 A 3R
JoT 43 bl S B R AR RS E 1t 5 A PR K B R A 2
BEIR R FIHZH RS AR, A
[F) - JE R 1) 38 [ SR A o = 7 0 B T ) 0 A1 22 5
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PAK IR SRR AR I ZE 5 BT IS AT 38
HR(3.3.1)8 (R Core Team (2017)) 58 1. IR E7E
SigmaPlot 12.080 2] o A 7T Fh 23 [A) il P 7 1
P15 B R G AE ArcGIS 10.07 58 .

LERMI

HRARERER SR S ECHFE
SRS, FA R, SRR R R R LA
0-1 mH (1) B R AR 5T & F 7 205 0l 9(49.52 +
2.76)%- (32.32 £ 1.08)%F1(25.22 = 1.17)% (R2); E
g — J2 A — 2 ) A SR A o B 7 40 B A AT LB i
Lo WHEFE T ZETERER: TERE F R A5
LR N AN R 2 (p = 0.12), HP A HL AN AN
Z(p = 0.41), HEFERHMEEP < 0.01)(H
ST o X 3 B SR AE AN [R] 4 2R B b 1) e [ SR A o =
B BT gt o, SR ERW: £ E LR,
e ) L JA A K T U B R S B R TR (p < 0.01),
T LA A i T R iR 2 [A) JG J2 3E 2E (p > 0.05)
(F2)o HHh, 3FNRBL R 1) 3% A SR A B EAE XA
o ZURFEE A PR A (3R 2).

22 TRARFSENITHESEREFHXR
BB R4S R LIEA RS2

2

21

2 SRR E R AR R 2 LT AR R 2E)

i G55MERF 2R SERER)EW: ERE
/INF50 ey R, BPFIREREE o S5
[ /K (MAP) L2 IEAH (P < 0.01), TI7EKT50 cm
(L2, S SRR i E o b SR K E Lk
IEMIZEK R (p=0.06)(33).

TEREAETO em L 198 B R AR &2 H 5
b 5P RR R B E AR K R@P < 0.01), 1
70-100 cmtZ(p = 0.1 SRR K Fi & H 5t
P SIR(MAT) TG B3 FUA R R (5R3).
2.3 TIEFARKIREMN S ECHHE

] L JR iR B A 3R [H R A I MMD
GMD W % 1 2 IR & 1) 238 8 AR a3, 1 e 3
R ST AR (112), A g SR LRSI, 4t
M A R 7£0-10 e 11020 em T2, 22
) 5 i 4 35 B R AR IMMD 5 GMD R (& 3% w5 T i 7Y
BRAGREE R (p < 0.05), {HLEHAD 2 3505 5
+IE AR HIMMD 5 GMDHR XA 3% 2 7 (1K2).
X FEAAE R, 0-10 cmt3E F R A KMMD 5GMD
#EEE T HAEE P < 0.05); XFFHAER, /N
T30 cm*t )2 HIEH R A FKIMMD S GMD#E 2 2 &
T RT30 em; X TR E, %= B RAR
MMD 5 GMD#JE i 3% % 5 (K2) .

Table2 The mass percentage (%) of total soil aggregate in different soil layers (mean + SE)

+ 2 Soil layer (cm) AR B Meadow steppe (%)

AV JF Typical steppe (%)

TR ELR Desert steppe (%)

0-10 49.66 + 1.12°
1020 48.63 +2.08°
20-30 52.15+5.70°
30-50 48.20 + 1.79°
50-70 49.14 £ 14.21°
70-100 48.40 +15.21°

0-100 49.52 +£2.76"

35.07 £2.20° 27.25+1.87°
3230 +2.19° 26.84+2.76°
31.80 £2.32° 24.52 £2.68°
31.53+2.28° 24.45£326°
31.21+0.82° 21.04 +2.49°
28.82+1.5° 23.10£3.73°
3232+ 1.08° 2522+1.17°

NG T RERIRE A J2 3R R SRR 5 %R BRI ZE SR

Lowercase letters represent the differences of aggregate fraction in the same soil layer among three types of grassland at the level of 5%.

R3 X)Z LIRPUR S R RS SRR T SR R

Table3 The linear relationships between total aggregate mass percentage of different soil layers and climate factors

+Z F[#/KE Mean annual precipitation (MAP) (mm) P Mean annual air temperature (MAT) (C)
Soil layer (cm) a b R D a b R D
0-10 0.13 -2.10 0.26 <0.01 -2.78 41.06 0.20 <0.01
10-20 0.12 0.17 0.18 <0.01 -2.59 39.65 0.14 <0.01
20-30 0.13 —4.05 0.20 <0.01 -3.21 10.24 0.20 <0.01
30-50 0.12 —1.64 0.16 <0.01 -3.21 39.26 0.21 <0.01
50-70 0.13 -7.19 0.11 0.06 -3.32 38.21 0.15 0.03
70-100 0.14 -11.35 0.11 0.06 -2.73 36.29 0.07 0.11

Hp<0.050f, —IJEEMERREE, Y= aMAP +b; Y=aMAT + b, Y Fon HIEHUR K B TE T 04L, a2 REL bR H AL
The linear relationship is significant when p < 0.05; Y =aMAP + b; Y =aMAT + b. Where Y is the total mass percentage of soil aggregate, a is a coefficient, b is

a constant.
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I 17 0) 5 Meadow steppe =1 $L AU RLJF Typical steppe T Fit {555 i Desert steppe
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B2 =M R AE A [ IR P B R EAR (A) R LA BAR(B) CPEMERHEIR %) . /NG FRERRIER — 12
TR R RAES % KPR, RS FREROR Al — Fh i R R RS R R AR S Y%K -F B E R

Fig. 2 Mean mass diameter (MMD) (A) and geometric mean diameter (GMD) (B) of soil aggregates at different soil depths in three
types of grassland (mean + SE). Lowercase letters represent the differences of MMD and GMD in the same soil layer among three
types of grassland at the level of 5%. Uppercase letters represent the differences of MMD and GMD among different soil layers in one

type of grassland at the level of 5%.

3 g

358 A SR AR A LA Y B EE AR T 1K
HAde M5 A pUA e % VA O%(Bird et al.,
2002; Denef et al., 2007). K, R HEHRAE
KR8 IR o3 Ak R o T BR AR A A5 R G I R
AP ER e PE R B R . AW 73R
PN 5 ot A [ B Ji S AR 458 P R AR AN [R) S A
T 2R AL, & 305 JE 28T %o - 358 [ Ak
T R e e B B2 sem, B3 R k& 2k
R K BT E IR B — & DA
31 TEFHRENRENH

B SR MO I g A R (AR . A
22 WGy SRRL BB e  EURL B 4 AE — kT
TE R (Six et al., 2002b), [K 520 45 G4 (1) 7 XA
1R R 0T ge e TR EIRAR e R A . B
WU I, WS B ORER R &R B A E0-
30 cm*:)Z(Abrishamkesh et al., 2011); MEYAEY)
K 173 A7 il A 2 R BE B3 N T 9820 (Blume et
al., 2002). Blth, FRATHARE A 544 i = 1 2 B b+
JE VR FESE TR /D, T AR ST 45 B R R IR FEXT
TR PR P E A BT LR E R X ] R
SE AT K A SR AR A MUV 2 K05 TV 40
R AT, 10 AN R AR 1R A AL R 5 T
AE, ST RBIRER S EEE L2 R
PR TN AR B B T (R T, DRI S SR A
JREH BN — w52 LR IRE R . Rk, FRAT

R I JiF S R SR AR A Ay s e 25, R
S AN AR R R ) R R B B E R,
X ] B 5 A () B P S ) S A R (R AR R
R, bR AR (Ma et al., 2008) L AEY A
Y& M (Li & Chen, 2004))3 VA5, £E Tk
T 52 B R R R B R e AR, R0
30 cmf - E N, RE R L E A AL b AR
A B B A R I TR HE RS T 1S b, RLAE A ST (A],
FARE R At b A AR ) R AR 40 62 i TR
R, SERREHAE0-30 ecmtJZE T HH]
TR B DL A TRAR IR R e PR 0 6 2 v IR MR
[fIFEH(Zhang et al., 2013), AW 52 M.
32 TEFRAKEENSHESEEFHXR
B K AR AR R S A E S KRR AR R HE
T, WAEWIF A, B RGE . KR RS
(Luo et al., 2008; Austin & van Niel, 2011; Wu et al.,
2011). fldn, HEEEM E A E N RS
BV 2 (4 23 A b Joy 320 52 4 B /K B B P38 SR ) 5%
i (Yang et al., 2010a, 2010b), i P4 5% iy %2 5 + 358 [4]
RARE B A 48 R 5 B K RS 58 RIEANE
o AR IHARNGRRY, SRR ERRER S
HEFEFKERIEAHLKR, fiS5FFHTRER
HRKRER2), RUENZEEFEAT RS, K
B A A AR T A, AR R AR T
BHRAMTE R X T HE 2 FoNBE KRR, FEUh
by MR AEYE M (Yang et al., 2010a), #7541
WA NS, e T RIRERAME K. Ak,
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MAT 5 MAPSHAE Z(50-70 cm. 70-100 cm) 3]
RRE RN IHTC R E 2, X 0T RE 2 RS %
= B3 I 5 M R A B N T s e - 8 A SR AR (1) T B,
MR 2 L2 AV N R /N, B8 52 L3
HuFr) 52 (Jobbagy & Jackson, 2000).
33 TEFARKREMSERLXBERTEREN
XE&R

+ 3% B B AR IMMD FIGMD /2 Jx e+ 338 [ 58 44
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Appendix |  The mass percentage (%) of each aggregate fraction in different soil layers (mean + SE)

+J2 Soil layer (cm)

M FJE Meadow steppe (%)

HIWEL 5 Typical steppe (%)

TR EL 5 Desert steppe (%)

0-10 Al 14.15 + 1.98° 13.58 + 1.20° 14.8+1.49°
A2 9.33 +0.93" 8.32 4+ 0.44° 5.90 + 0.45°
A3 15.90 + 2.96° 10.33 + 1.24% 6.76 £ 0.71°
A4 14.15 + 4.48° 5.93 +0.99 -
10-20 Al 18.82 + 3.41° 12.89 + 1.02° 12.67 + 1.30°
A2 10.37 + 1.30° 8.30 + 0.59" 6.84 + 1.09°
A3 15.43 +3.08° 9.30+0.93a" 7.32+0.90
20-30 A4 10.22 +2.87° 4.51+0.96 -
Al 22.86 +3.23° 13.70 + 1.39" 10.14+ 1.16°
A2 12.93 + 1.34° 7.65 +0.52% 6.64 £ 0.65°
A3 12.39 +2.54° 9.24 +0.95° 7.74 +1.35°
Ad 6.95 + 1.35° 3.72+£1.03° -
30-50 Al 18.97 +2.43° 13,55+ 1.16™ 10.30 = 1.20°
A2 14.70 £ 2.61° 8.74 +0.82% 6.93 +1.53°
A3 13.39 +2.83" 8.02 +0.75% 6.75 £ 0.66°
A4 4.76 +0.79° 370+ 1.17° -
50-70 Al 23.89 + 8.50° 17.02 +3.26° 9.43 + 1.50°
A2 12.34 + 3.64° 7.18 + 1.09% 5.32+0.68°
A3 17.35+5.94° 6.84 +1.28° 6.29 +0.83°
Ad - - -
70-100 Al 29.72 +9.86° 14.71 £3.01° 10.09 + 1.22°
A2 10.79 +2.97* 6.87 + 1.08° 515+ 1.150°
A3 14.68 + 5.49° 6.65 + 1.46° 7.86+2.23°
A4 - - -
INEFRERIRTE [F)— L R 3R R R RAE S %K T LI ZE R . AL, <53 pmiP AT A2, 53-250 um BRI, A3, 250-2 000 umff A1 5R4k; A4, >2 000
pm ) R A

Lowercase letters represent the differences of aggregate fraction in the same soil layer among three types of grassland at the level of 5%. A1, <53 pum aggregate
fraction; A2, 53-250 um aggregate fraction; A3, 250-2 000 um aggregate fraction; A4, > 2 000 um aggregate fraction.

BRSRIN b J2 R RE AT B SIS TR SF 1A R A Ik 1 2350 LRI 3R 5 Z2 53 W
Appendix Il The two-way ANOVA results of soil depth and grassland type on the mass percentage of aggregate

A% Factor 1% PR i i 4> L Mass percentage of aggregate

LJZVRE Soil depth 0.12
HEJFEHA Grassland type <0.01
T JZREXE R IEAY Soil depth x Grassland type 0.41

BRI & 2 B R A P 35 0 o B 5 LA P8 B CP I E bR R 7))

Appendix |11 The mean mass diameter and geometric mean diameter of soil aggregates in different soil layers (mean + SE)
+ /)2 Soil layer (cm) HA R Meadow steppe T EL L Typical steppe T JE Desert steppe
MMD GMD MMD GMD MMD GMD
0-10 0.76 £0.11 0.38+0.10 0.49 +0.04 0.20+0.02 0.31+0.02 0.04 +0.01
10-20 0.65+0.09 0.29 +0.07 0.46 +0.03 0.17 +0.02 0.36 +0.02 0.12+0.01
20-30 0.46 £ 0.06 0.17+0.03 0.44+0.03 0.16 £0.02 0.39+0.03 0.14 £0.01
30-50 0.46 +0.05 0.17 +£0.02 0.38£0.02 0.14+0.01 0.38 £0.01 0.13£0.01
50-70 0.43+£0.02 0.16 £0.01 0.33+£0.04 0.12+0.02 0.39+0.03 0.13£0.01
70-100 0.37+0.05 0.12+0.03 0.31+0.03 0.11+0.01 0.40 +0.05 0.14+0.03

GMD, JU-F-¥E4%; MMD, V- i Bz
GMD, geometric mean diameter; MMD, mean mass diameter.
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