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R U PE SR A AR IR XN 4 B LR ZRAK (25 A2 -7 RN MEAT T R SSb (TR AR B IRTTRE AR A ME R R, YD JRRE AR AR A A2 L
FIEARAR ) FIHE T (XTI 0—200m )2 N F IR SR M Bt AR E PEREAT 1TSS, S 2RSRIT, FHE AR L, ARt + 3K A
R MRS EE R E RN (P<0.05) o A[FIARH>0.25mm 38 AT 5 5 MU Sy - B ] TR S PR > A 408 ] I b > Y0 Mol A AR > A2
JETEIHAARRSTE S . MRdb>0.5mm JRIH KA PRI SRR B ek W 3 R T8 et . AR 141 SR A MO DR 3 1 M8 A SR (A K Ra vk 4 B,
B AT R RRGSE TE Fh R B/ < R TR S bR V0 R AP > HEAL 78 I R PR S A MK R RS 38 St . AR 1 36 75 AT 3R - 2 o
i EAR(MWD) 2E{E T AHAEE PRI Ay o A M ] I > T ] Y88 b > V0 JHE AR RS AR ALV AR S PR TiE . AHSC /A e T, 138
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(B2 i) S 35 A 5C (P<0.01) , 3 | b S AL B A B A FL IR At (0 255 i 4 S AT SR AR i S MWD () Al
MWD (#2) B 2E{E (P<0.05) , BFFEAE R AT %X FRARGTIR A & B B4R A — 2 IO Rb 2 A

KGR Pe SR A AR TR X5 - HEC A SR A At

Characteristics of soil macroaggregates under typical forests in Pangquangou

Nature Reserve
BAI Xiumei” ,HAN Youzhi, GUO Hanging

College of Forestry ,Shanxi Agricultural University , Taigu 030801, China

Abstract; The content and stability of soil macroaggregates in 0—20cm soil layer were studied for four typical forests (the
coniferous and broad-leaved mixed forest ( by the composition of Picea meyer ,P. wilsonii , Larix principis-rupprechtii , Populus
davidiana and Betula platyphlla ) , the broad-leaved forest of P. davidiana and B. platyphlla,the shrub of Hippophaer
hamnoides and the Larix principis-rupprechtii forest) and an abandoned land (control) in Pangquangou Nature Reserve.The
results showed that the content and stability of soil macroaggregates under the four typical forests were significantly increased
(P<0.05) by compared with the abandoned land.The content of soil aggregates >0. 25mm under the four forestlands was in
the following order;the coniferous and broad-leaved mixed forest > the broad-leaved forest > the shrub > the Larix forest >
the abandoned land. The wet sieve test also indicated that the content of water-stable aggregates >0.5mm under the
forestlands was significantly greater than under the abandoned land.Based on soil aggregate breakage rate and soil aggregate
water-stability index,the soil aggregate stability was in the order;the coniferous and broad-leaved mixed forest > the shrub >
the Larix forest > the broad-leaved forest > the abandoned land. According to the difference between the mean weight
diameters (MWD) determined with the dry sieve and the wet sieve methods, the stability of soil aggregates followed the

order : the broad-leaved forest > the coniferous and broad-leaved mixed forest > the shrub > the Larix forest > the abandoned

EE&TH B ARSI H (30972349, 30670338) ; i 25 M8 T+ B4 RT3 4: (20091403110005 )
W #s B HA:2013-04-01; f&iT B H#8:2013-09-22
# MIRFEH Corresponding author.E-mail; ghgbxm@ 126.com
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land. Correlations analysis indicated that the content and stability of dry or wet sieve soil macroaggregates were very

significantly ( P<0.01) positively related to soil organic carbon (SOC) and clay particles. The MWD was very significantly

(P<0.01) correlated negatively with clay particles.Soil macroaggregate content and the MWD were significantly (P<0.05)

affected by soil bulk density,soil aeration porosity and soil capillary porosity.This study provides certain scientific evidence

for rational management of the forest resources of the reserve.

Key Words: Pangquangou Nature Reserve ;soil macroaggregate ; forestland
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TP BRREARAREE 4 FhLRIAR ST ) IFAE A PR3 I L
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AEFEHE) RN R X A5 b v b 9 AT SR AR R A A
T80 B PRUEHIEAFRAE WA 1,
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Table 1 Basic situation of the sample plots

e R , : TR ez YR MEYTE
. i W B 1 AR s MR HE RPN P4 B2 *ﬁ/é% R L
-t ES] . Slope Undergrowth Canopy Litter Dried litter
R Altitude . Slope forest Forest . . . .
Forest types y gradient/ aspect . aze/: planting density thickness weight/
m ) aspec origin age/a species % Jem (Vhm?)
LS AL RN 1780 17 R AT 34 e ’;ﬁ% 75 3.3 28.75
EREN i
. EVIE S 3
7 g i 1720 15 B3 KIRIRAE 55 L *\ e 70 2.6 22.78
e AR I YA B RS
RIS 1800 16 Mg SRR 60 REIR LS | 78 4.2 36.21
JEE
S FORIE AR
TP A 1670 13 ] T 32 S e 75 1.8 7.62
VD RHE AR b4 PRI wen gt
wR
eS8 1670 11 B3 - - i;‘:i HE - - -
- 1=

# 214& Lonicera japonica , & % Carex tristachya , ¥ | 3 Rosa xanthina , 3¢ 3% 8% Rosa bella, 7R Poa annua,Jék Viburnum dilatatum , §& 5
Phlomis umbrosa , By 555 Pedicularis sp , %61 Bupleurum chinensis , 552 4 Spiraea salicifolia , JEHi 5. Pyrola rotundifolia ; SAtIE M AAME larix principis-
rupprechtii forestland , 4 #E [ I #k #5 broad-leaved forestland of P. davidiana and B. platyphlla, &t [ I 28 ¥k # coniferous and broad-leaved mixed
forestland , V> HlHE AR BRHY Larix principis-rupprechtii forestland , ¥ 5 abandoned land

1.2 - AERE S AR AR S5 AL 3

2012 4F 6 H vy, o3 MIAEARL B A AR A HE R
bR A TR SR U0 R A R L B 8 37 1l 1) 45 A 1
i N BE ML BUAT ARG 5 SR FE S, W H 30em
x30cm F/NEETT  WUEERE 5 T A ), B Tk

TR B, R B — /DT N 3R TR

0—20cm RIFCIR A I 384 6 5[] IR A o 2 e
FURARIRTR BE TR A (] 52 562 b B 000 5 - 3 ]
B R — AR IN 5 A RAE R LA TR,
VUM EBOZ R B R A R I e B A 4R
bro A bnifidth L IEPACTE LR 2,

R2 TR T ERUMER

Table 2 Soil physical and chemical character of different forest stands

HRIBIEI Forest land types AL RAbRIG * RHER AR BHRIRACHR M YA i

+3EZE Soil bulk density/(g/cm®) 1.23£0.12 1.18+0.14 1.14+0.08 1.36+0.19 1.4320.11
F LB Soil organic carbon/ (g/kg) 14.36+0.75 15.78+1.04 19.72+1.89 13.86+1.27 7.52+1.09
AV Total N/ (g/kg) 1.010.09 1.42+0.06 1.79+0.05 1.75+0.09 0.86+0.04
/N 14.22+0.05 11.11£0.03 11.02+0.04 8.40+0.02 8.70+0.03
KL Clay particle/% 10.18+0.46 13.74+0.76 14.1+0.89 12.36+0.27 7.01+0.53
Wk Silt particle/% 33.48+1.42 33.59+1.30 32.64+1.05 36.26+1.92 36.01£1.11
ki Sand particle/ % 56.49+1.57 52.67+1.69 53.35+1.07 51.38+2.06 56.98+1.49
FEAEFLBE Soil capillary porosity/ % 39.98+1.78 40.65+2.01 41.35+1.37 37.29+1.62 35.78+1.92
S FLBREE Soil aeration porosity/% 13.6+0.38 14.81+0.74 15.62+0.47 11.39+0.98 10.26+0.48

FPEE A I AR 22
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FHI Excel AT #7408 01 W AL 31 {55 H] SPSS
13.0 #4725 LA SR et o3

2 HREHS
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FEAE S35 25 5 B RRTR SR R AT R AR & B die i, 8
# 93.10% , iX R, DR o5 B 0F + I 450 kst
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it A S PR SR AR B LB RS R M T G P B R TR S AR
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Table 3  Soil aggregate composition of different forest stands ( dry-sieving) %

Moy P BRI AE aggregate size classes/mm

Forest types > 10 10—7 7—5 53 3—2 2—1 1—0.5  0.5—0.25 0.25—10
AL TE AR 3.19¢ 7.28h 15.13a 12.39h 11.4b 16.19a 8.59b 6.36b 77.34¢
TAHE R bk 3.01c 6.41b 17.25a 10.42b 16.83a 13.76a 14.41a 8.84a 87.92b
B RER AR 1.01d 12.56a 12.63b 17.27a 17.79a 14.54a 12.07a 7.24b 93.10a
VP IRHE AR 4.61b 10.58a 12.46b 13.29b 15.45a 13.63a 13.05a 7.17b 80.63¢
BT 5.38a 11.75a 12.56b 8.66b 8.31b 8.24b 8.03b 6.74b 64.29d

LSD A6, R AN R]/ING PR B SR R R [R] 22 53 1 35 K F

>0.25mm Y + 3 A SR AR ARV L I 45 R
ZH A HEBAE S R A B2 A R B — s i 22 e
RS HAH G, 0.5—0.25mm BRI S i Heia i
I 2, b A B 3 i AN B 85 1—0. 5mm  3—
2mm BRI E &, FE A B, BR AL I5 i An A,
HoAth 3 FpAE #EERHE 0 AH 2 2—1mm  5—3mm F R4
Bt 4 FlOMKHL RN 3 5 HL ARG S 0, {E &R
TR AEARAE 5—3mm R A2 0 [ N B ek e 3 L #R
T MG N 99% ; 7—5mm R AK & i, HA Akt
AR Hb 1A K ] oA i 52 48 7 b A BT 185 i 46+ )
TR 58 WA b, T 70 T T R R b B T M G 1 R 2
10—7mm SRR E & B RIS A #E 5 i AH 2,
T HeAth 3 Foe o 9 5 B S TS 48 i L5 > 10mm 1Y
RS A RN 2R AN R — 2= 5

P AT R PR T R 2 HAUN 5.38%, 45
B AT - A R AR Y TR AT SR AR B A AR
A F)FHEH 0.5—Tmm FARKS &
2.2 [ bRH K FE MK A BRSO
MR 2 1 2 KRR A R AR, >0.25mm
TRER MR A SR A B X O - R s A A M A o
BAE T, TR i A 2 A i SRR TR T T AR 2
— 27 NF 4 AT S , AR ZE AU 0—20mm + )2
>0.25mm 7K a1k A 5 44 B i 35 B (49, 929%—
60. 67% ) , FI1¥E 375 Mo AH Lt 25 53 30 3k 1) 8 2 KF (P<
0.05) , 33X id W w5 7 A 1) T 3K AR P T SR AR 1Y)
TR, EERRTRASAR A7 HE I AR 7D R AR A b
PR BRHD 1438 > 0.25mm K FEME K A R A B i A
SR S AN T 65% 53% 47% 36% , 4 Fhk
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Table 4 Water-stable aggregate composition of different forest stands ( wet-sieving) %

MRAFIETY A BEARRIAE aggregate size classes/mm

Forest types >5 5—2 2—1 1—0.5 0.5—0.25 > 0.25
EIEB /AU /SN 4.56b 8.68¢ 13.68b 12.65a 10.35a 49.92¢
A e ] R 5.34b 9.59h 15.82b 15.74a 9.59a 56.08b
£ FTR RS AR 7.79a 12.6a 18.29a 13.12a 8.9a 60.67a
VhBEHE AR 5.18b 10.47b 14.85b 14.63a 8.98a 54.11b
EE-Sim: 2.29¢ 8.07¢ 10.06¢ 8.43b 7.86b 36.71d

M>0.25mm 7K F P A 28R 45 kL g A Ao BT A5 2.3 N[lbACH A 3 A 2R AR R M R
W PR FE A HE,0.25—0.5mm YEE N, S M 2.3.1  HRIKEEMBEIRR L

T R KRR R RIA S mZ M ER AR,
45 AR + 3 AE 0. 5—Imm, 1—2mm , 2—5 mm,
>5Smm it [l N K B2 R AT SR A4 3 1 4 S 3 1S (P<
0.05) . FESKFME R AR & 107 1H B R SR
Kt e 2, AU AR ) 22 S5 Wk 3 RO A e
IR VD BRHE AR, 3 AR B (%) 385 i 52 4H 25, 34
/DI AR TE I RA AR, U IR 55 A A TR
15 3>0.5mm K Ea KA IR S &

xS

W35 Fin , 4 MAEE 3 T 0—20em 1 )2 14
VBRI IR 26 56.77%—62.14% , 1 B FA% TR %
Hi(P<0.05) , HEAb 5 i FA AR 55 A7 HE e bk 22 B) Fi
B RRTR SRS U0 BE A MR 22 18] 22 5 A (3 i Ae b
S AU /A N 770 i e L 7 | R 2 o i vl N T 87 N
MRZ )25 53 3, Ud B FH A SR AR 25 M e SR R T, 4
IV VEE S PR V0 T A P 14 4 498 1A SR A e M e 4
P& MRS e M e 25

T EAREIRE ISR

Table 5 Soil aggregates stability index

R AR MWD( ) -
32 2 - e ok
ik eSS VIR AR/ % The mean weight diameter (MWD )/mm MWD (i) /mm AR AR R TR 5 %
Forest t Soil aggregates po. = MWD( dry) Soil aggregate water
orest ypes breakage rate RS i 2 Y stability index
Dry-sieving Wet-sieving MWD (wet)
EIEB /AU /N 61.32b 3.01b 0.86¢ 2.14b 27.84b
e R R 62.14b 3.04b 1.04b 2.00c 25.13b
£ FTR AR 56.77¢ 3.30a 1.28a 2.02¢ 33.51a
VhBEHE AR 57.53¢ 3.16b 1.04b 2.12b 28.28b
&5 89.78a 3.08b 0.71¢ 2.37a 10.73¢
232 TiEWEE HA (MWD ) 5985 & S5 TR I A5 MWD KN4 R - &1 TR 2SR > 1

i HAR (MWD ) 1Y 228 HE AL

FH e SR AR 25 F i B AR (MWD) SRAE Sy
e - S IR AR /N AR DL Y 2545 18 B . MWD H
R, 27 LSRR (1 PR AR: DA 588 1 e vy |, A S e
SO TR TR A 2 T A [) bk i S 4 7 b 0—
20em 12 T IEPAIRIE MWD (28 (LA A — 5 1Y
AL, St R TR A MR B L5 H A e i 7] 22 5 1 2
TG MWD BREFRE R S AR b HoA 2 4 9] TG f. 3% 22

HERF AR = VDR AR MRS S AL T MR S 3R T, A
HE R AR S5 A AL T AN MRORI I S b 22 T AR A A 2
5,

Y B SR U WA )R Bl S R 0o - S AT SR AR AR
SETERFZ IR, FH 0 -5 28 07 0 745 (4 P 3R AR g o
HAR(MWD) #) 22 (B U ] eSS M ARE TR 9 55, 22
(AR, B AR Ml 221 A [l Al 6 28U 1) T
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AIE B R S PR K Rt B K (33.51%) , #85%
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Z 2SN AR A W, HoKR
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2.4 IEVRAKRA TR MR A M Ak M T ]
FHICHE ST

HRAHTRI(F 6), LA IR F =S5 M+
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BR824 3 A DG (P<0.01) , 5 Rk
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Table 6 Correlations between soil aggregates stability index and soil physical and chemical character

0.25—10mm > 0.25mm K& PR A
. PR AR RIR R MWD F-MWD o
KEEECE) KPR RURE M KEPE A
. Soil aggregates 2 MWD (dry) - .
Soil aggregates water- stable Soil aggregate
o breakage rate MWD ( wet) e
(dry-sieving) aggregates water stability index
1345 H Soil bulk density -0.88" -0.82 0.71 0.87" -0.76
A HLK Soil organic carbon 0.97 ** 0.97 "~ -0.88" -0.93* 0.94"
B Total N 0.81 0.86 -0.76 -0.73 0.76
C/N 0.38 0.39 -0.50 -0.48 0.53
KRL Clay particle 0.98"" 0.98 " -0.87 = -0.97"" 0.85
kL Silt particle -0.71 -0.63 0.51 0.68 -0.62
fbHE Sand particle -0.69 -0.75 0.69 0.70 -0.59
B FLBE Soil capillary porosity 0.87" 0.82 -0.73 -0.87" 0.78
B FLBREE Soil aeration porosity 0.89* 0.82 -0.68 -0.87" 0.75

# % 2 0.01 K- BRI, *  0.05 K- L R

Rk A 5 KT 0.25—10mm K B R AR S
HEF1>0.25mm KA MR R AR F i 2 R) S A 3 I
HRFKR(P<0.01) , 5 BIEKFRIERHUE B IE
KR (P<0.05) , 5 MWD (1) Fl MWD (i) i 22
{ELIA] S A 5 25 M DG G R, 5 T SR IR IR 3 5 W) 2
FAHIER (P<0.05) , UERAXT T 1L b As £ B8l bk
s T, R R i O R T AR R
TE R, BT 15 i 1A SR A () Pt B

+ AT S5 KT 0.25—10mm KA RKEEGHZ
] @ A, 5 MWD () 1 MWD (i) 1) 22 A [A]
B EARDG, AT AL R B A LB 5 X

T+ 0.25—10mm KPR 2 0] 2 W 2 E ARG, 5
MWD () Fl MWD (1% ) B 22 {6 [A] 5 35 A0 G (P<
0.05) , X ULAA T 3825 5 FNFL B8 X [ SR A2 1) I it
R WA —E SR W TR - 38 5, — e
U AR shde D, Bt DL o A 22 A HR it > U
WA BN A FLBR AR b RS M A
RIRMIE L,

M6 BT FH, R L3 C/N DIt
KR FNEbRL & 1 5 IR AR AR 5 - P R AR
TR E HEFR A (8] A7 76— 8 A AH P (EURE 5C 14T
N (P<0.05) .
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