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K EA e A AN [B) A #1490 #8 XoF - 358 [ 38 4K 4 iE Y %2 11

X, BRHER, P,

SKEGPR ™, JE &b, RN

(Bvy 2+ TR B AT BR DT 7/ 4 BERIR A S AR A 43

BOR TRE NSRS, BT %

710075)

B OE: AAYYRDRE MBI, Sy OFIOE IS R AL K AR R R A | RRUE T B LR 9 5
W, SRAXTIE (CK) . FORFEAT (Sw) . HEE (C) . 43& (PM) . {HIE (BgR) . EMs (BC) 6 FiabHl, g
P I) 7 475 i, PR O A5 BN )R ) SRR P A SR A, I 3 LR & 4, T3 1K Ak 2R A
PR AR (MWD) | LR EAR (GMD) {8, /B AER (D) MAIEARGERRISE (E,) . SRR
SXIRAALE, 5 AN AL EAL BER 0 ~ 15 em )2 KA R AR (>0.25 mm) i, PR HAE
(MWD) | JUMTFHER (GMD) | A B S R BE N (P <0.05), /B4R (D) . HHEATRRE AR5 %L
(E,) RFB/N (P<0.05), T3P RS E M B2 0, R pLak 5K R RIA (>0.25
mm) A E 2B REIEARKER (P <0.001), AYH s FF B AR R A el oy W ., - IAE 1
UEERCR RS, YR R PR R TR R A HLAR B R, AL B 15 ~30 em 1)Z, LIERIRE AL
WA RZERARE (P>0.05)  RBUGHIAFA IR B TR E, W fem THHEIZ KRR H 2R
RS RIS &, 3498 T ARSI E N, daE T LA RIL RO

KR AHWRL BHOKTRIERURE, R PLR,; BERIARENE

hESHES. S152.4; S153.6°2 XERERIRAD . A

TSR AR B0 i RN R e R AR ol RS
M 2t A ) B A A R R R Y DG B b, AR E
2 S e - AR R An 2 —, BEAUTE
e w3 WA IR e o YA W A I B (| B C A
M, S R BTREE S A R A Y
R KRR R AR RS RIS R e A
FEEMEN, A VLIRS KR R IR 5k
HHMA/N A B EEw, RN, LA
fe GKFRME A RIA R %), SMEA LR Rt
S T HEA DRI LR, BRI 0 1A AR Y A1 R 1
e, fEdEKEMERI R R E D Y ek AR
TR ST, ENIMEE A - A R 1
A MR E R EZE R, A - R K
PIIE AR R PRI B 3 5 ) R 25 45 T A

WFEE: 2017 -08 - 18; REMEITHEA: 2017 -09 -30
EE&TB: K% K% g m i 5 A B L 55 & 5% 4 50 H
(300102278501 ) 5 BRG44SR H QT I BA T35 H - (2016KCT -
23); BEPYE AR AR T  (2016]0Q4025)
EE®I: XV (1987 -), B, BRWEEX A, @it IR T R
i, STy 1 Ry A LR AN AR 3R, E - mail: liuzhel68
@126. com,,

BIEE: 5kFK, E - mail: zhangruiq2010000@ 163. com,

— 100 —

XEHS: 1673 -6257 (2018) 03 -0100 —08

TR EE ) SRFEGERFI T AP R XS 5
58 (0 R RRNE AT SR AR S A SR HLBR RS0, 25
BT, PRAPPEBEA R T st S M R AL 1
BETNR AR A, e R LB BT, 22
TLVFREIEST Tt 7 & 2 M AL E X £ 1 P 2R IR
SEPERIE PEA HLER RS2, DFFERIT, & &
FEA TR = A N8 L8 b S AR 7 & e +
SEVRIATSETE, LIETGTEA LA H R AT S
o P E K R BT LA Rk
LA LB I3 A FIAGSE P B AR AR AL, X ke 3 £ Je 2%
Hay B i vy AT ) HA

it A AL L AN ST LA i+ 38 ALk 1Y) %
i, R EIE K, KRR AT R AR AR
SETE, SR RS R, T EL AT U AR Y
AEFE P RERORE TG B, X TR R TR
T R B A AR A A AR S e
SIS B A KR E AR AR E Ve A B, RS AT
0 FEL A ) 08 1 e K RS A AT 58 A 5 ) SRR
SEVE, S T A LR SR R T
AHURE O A HE X 7K A L P SRR AT DL RS2, 445
REW, AHUICEC AL I fe b 1 208K AR £ KA
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RORRIE ORI AT SRR AR 2 1, 8400 1 L 3 LAk 19
IRE 2 AN DR L3S AR P i 1 A7
TEZESE, 255 7 Mk WA HLPDRLGS AT SRR I A5 7
SE RN LA, B WA 3R LRSS, T e 4
AHUPIREGS 1A1 S A T 145 8 R WL A8 (L 2 A X
Ao ABJE HAT S T HLYPRIE ER A TR LA R AR
FATHUBR AR R O 058 2 24 b TR ARA T,
HERATHUIE, A PRI =~ X T
W Y HERESEDT T RYOFSEAN R, T R 2R
XF H o T AR A HLBR TR T 5 FiA [ AL 30
il FH X - SRR P R A A B A R A ) 22 5 D T
MRE B, HELLX o A R A ML R £ 33T 2R
RFETE A DL, I, AOFTE AR
XA/ - HEARNOFFERT G, T 5 FhAS [ R 5
R HLRL, TESRBRER AR ZRAT T, X TS0
H15 FATRIA HL AL X b S /KR 1 P SR AR 2 B A
SETERIRZIR , S HTiE 5 AR A HLY RS R
ABUBRAL b S L AR AR Z [ ) G 2, DUBA
e du X g, S It Sy, B kK
TR AR 5 1A A LR A TR A R K
PESHEARSHE

| MRS

11 50 XA

A FH R AE XA T A6 A v M 17 S i B
Ly KF R uE Ny (37°41'N, 116°37'E) . 5E
0 3l P e, DX 3 A R A S T T 2R AU
fiie, AESFEFEKE 562 mm, FEEFE6~8 H,
WAAE W, AR 1229C, &4 R
(=0°C) HM4826°C, JLFEI 201 d, 4FH RRIECH
2724.8 h, 4R 2R ER A ek RS Y pp R AR
A 4, A S5, 2008 AE IR B T A ET 0 ~ 20
em BHZE IRV RS AR NN . pHAE (1:2.5 +
KIFHEL) M 8.68, Fhki ( <0.002 mm) gk
20.4% , #yki (0.02 ~0.002 mm) &K 69.2% ,
TR R RE L, AR S EON 7.4 g kgfl,
TSR SR N0.82 g kg, ABBEE RN 417
mg - kg™, XX ELAEY RO TI R AN - B
FERAEN—AERAR], TkT 6 A a#Est, 10
Ay, Dy R
1.2 R

T 2008 4F 10 A FF iR T, ARBEA A
LY B AL B 55, T B AN WS AT A 420 E 1) % R

(CK) ., FARFEF (Sw), HEE (C), 43 (PM) |
A (BgR) . 4EWI#% (BC) 6 AMab¥, AENabHik
H3ANEE, WE/NXHFHA 50 m* (125 m x4 m),
TP 18 A/INX 55 i A HLY RS LA 1 g e gk
(1) FRFEFF AR ORI Tm ik, 4= 3878 2 b i) 3%
YWk (AR50 O K FEFF o E 2R, TRl
FIHERE 73531 F RS FF R 257 IR AR RS i
HIRL, AWk 2l B KA FFAE 400 ~500°C FAfi#
WG, T A A ALYRE A TE /N 22 2 46 Tl iy L) 55 e
(3200 kg - hm ™) JiAT3Ed, BFlmE KL
MF E—Z A LY R B TR A H b4 AT R
i Sk, FTITBORTE A & x B S ik,
BANYPEERT L 1, RAEY R AR IBCS
WA N - B EAREFEER R, M4/ N7
10 H A #EFl, #EFEN 187.5 kg - hm ™,
6 H LAk, Mm-hRAE 99, HE K6 HHafk
Fr, 3&FhE N AR AT 7.5 x 10° Kk, 10 A _EA1K
A, PRI 958 INAREFIETENE, BEMHARE 20
em, FERFRPE, A KMIE O 5 AE H A,
W, PRICHE TS AH R, /=& A B ] P, O, I8
90 kg - hm 2, K,0 AE60 kg - hm ~?; FHKZ4K 4
Jiti [l P,O B 45 kg « hm >, K,0 & 90 kg + hm *,
BEAC AN PR AC X ZE B RO AR 9 BEAE — R Fr A, BRACFI
PRAC At R o3 S A IR | BRPRER

®1 AERAENOHN pHE, BIRRFIEE

L pHfE C (%) N (%) P (%) K (%) C/N
HENE
7.85 25.4 1.79 0.35 2.00 14. 82
(C)
3
6. 98 26.72 1.56 0.38 0.82 17. 00
(PM)
R
7.21 22.46 2.02 0.72 0.9%4 11. 31
(BgR)
THAT
— 40.73 0.73 0.18 1.27 56. 88
(Str)
YR
8.30 68. 31 1.23 0.13 0.40 57.07
(BC)

1.3 MEsbR 5k
R 1T 2015 4F 10 A 7E 528l rp HURE, iR
BT 7 4, RN KR LS B
5~6 AKFEA, MHAEANS om B4, 2R
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£0~15F115~30 em REM LA, EHETMRS
Ja KB YRR R R BRSE 420, JRHE IR
[T N S o 3 3 115 e o = o i 7
16 PSR E T 4°C VKA T ARAE, FIRE S T4 5
A ERTIERAE . REM LI F AR 5544 e hif
¥, (EFEREE S 8 mm G, o 07 A el A ok 1A SR
IRZEER AR, b —35 43 1A T B mtad XAk F 88
WA, Fi—H e e,

A PR RS IR ML, 22 R
LRI TE, A8 R A Bray %, HIEFR A
B iR AT e e e e R AR Y A A
ARBAFRE PR R AR, BGE 8 mm i
KT+ 50 g, K 2. 0.25 F10.053 mm f4 53 HE G
A >2,0.25~2, 0.053 ~0.25 Fl <0.053 mm HY
TIEPARAR, BAREAE 00 SR ¥ R
162 mm PG b, AN B oK NI 1
R, PRFRFRI S ming SRS SR A 2hii 4 - 4iR3)
iy, BRIRENIEE A 3 em, SR 30 YK+ min ',
YR S ming 2050 2. 0.25, 0.053 mm i ¥ |
IR FH L B ok sk B Ot TRRE AR &,
43 >2.0.25 ~2 H10.053 ~0.25 mm + [ B4k
W, RKREEFR WD RRSE, T 60°C T4t
TZEE; <0.053 mm #5004 4 000 r + min ™' K
HE.OHLE L 5 min JFIREE, KRR ERREE,
BRI A RIE TN W, BRI AR Y+
HET R AR it o o], 0 A5 R g AT SR AR A AL
oo,

1.4 8%

SR A TR T S A Ee ] W A (1)

TR
u¢=g§xuM% (1)

IR 58 A R AR G MR MR AP
£ (mean weight diameter, MWD) . JL {3 & 1%
(geometric mean diameter, GMD) . KT 0.25 mm 13
EE (R,) . TR EARIEE (E,) "7,
HEAKXWTF .

_M (r>0.25) _

R, - | _M (r=<0.25)

M, M,

(2)

MWD = 2 (3)
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n

w,Inx,
=, (4)

GMD = exp
w;
i=1
M, -R
E,=—"—""2x100% (5)
M;

IHEAER D A O
M (r<x,) x, 7"
el ©
FIFAZ (6), #EFIEM ARG D, K
ox, WG RIEEHER, M (r<x,) RK
B/NT x, BRI B, M, o R IR SR,
%, N ATRAR I B KRiAR
1.5 Zdlnkbss
KH Excel 2016 #4347 504G 7 AT b B2, Sig-
maPlot 10. 0 K {FHEFFVER], SPSS 22. 0 FK {4 X 56
BT R R Iy 2250 M M BlE 007, SR /N
FEWM W (1SD %) T2 E I, BEMEKT P
<0.05, #hEHKF P<0.01,

2 HRESH

2.1 Jita AR ) B R 345k 2 K B i A 3R
A 53 A )5 M)

TREEME AR AARAH L T AR K R A SR AR T 45
RIS B A EEE A E, HECE A Atk
BT - A R AR e M RIPUR R R T, 1T
Yy LA T RN - R AR B AR Y St
TSR L, ARG PRS0 ~ 15 em 2K
R RAR G E A AT BEL (P<0.05) (A
1), 15~30 cm +JZPBIRIKE ERARAX A 2
(F2), HPARRE L2 >2 mm Kk # RS2 4R
B, <0.053 mm KERPEHIRIA S E L, 10 ~
15 em HHEZ 880, ARG PR KE MR
PERA (>0.25 mm) SEBERDEEM (P <
0.05), JuHIE0.25 ~2 mm KL% A SR it I
hn, HEAE (C) . 43F€ (PM) . T (BgR) . EKFH;
FF (Str) . ¥ (BC) ALBHJS 0.25 ~2 mm Higk A
BRS E 0 HX R (CK) AbEBEIN T 65.5% |
64.9% . 61.9% . 97.9% . 137.5% , KEatE KA R
R E IR R B BC Ab PR (35.4%) > St AbHE
(30.5%) > PM 4b H (26.8%) > C 4b ¥
(25.6%) > BgR Ab B (24.2%) > CK (16.9%)
foas, Horb BC AbFEAT Ste A B K R 1 oK 141 B8

max
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TESCREL, PM ANEE | C AbFEFN BgR AbFRAKER M
KRR E BEIEINRCRAHZE A K, 5 A HLY R
PRAR W E XN T KRR R R AR B & 885 KA
HIRAE (<0.25 mm) FEEERREL, <0.053 mm
oK e vk A R R > (P <0.05), H
SRR R KRR A R A AR, SR ETE
65.5% ~82.2% 2 [d],

70-

S :lgl(
zza a
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Eﬁ EISBth
EZZA T
;\ESO’-BC bb oy
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AEPRLER AR AR PSR A
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SESIHNSS
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_= =
>2 2~0.25 0.25~0.053
PRI (mm )

B1 AEREVIESETO~15 cm TE
SRR EEARTESSE
H. ARVNE FRRRRFEAILY R G T 2583 (P<0.05),
T,

L=
<0.053

(=]

(9% B wn [ | o
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T T T T 1
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adgaad

(=]

>2 2~0.25 0.25~0.053 <0.053
(

Zibdes Erd

mm )

B2 AEENGHEAET 15~30 cm £ E
EHPKBRERARTFESEE

TE15 ~30 cm £2H, AT AR, KNFH
BHHYEEFET >2 . 0.25 ~2 mm KEaMEHRIKS
BB ALE (P>0.05), HA C 4B BeR
ALFRAE 0. 053 ~0. 25 mm R oK F b A1 2R 44 i 3 14
Jn, <0.053 mm KL KRR A SR 4 B il a0

Hofth 3 Fog WL AL FE X 4 Fb A Rk 2 K a1 [ 58
E AR A W2, FECT 2 KRR A
RS AR AN B 80 IR R o T R O 2/
& BIRBER £ K LR AP PERE, BT LT 0 ~
15 em BHEZ L3, 5 Mg Il R AR FEXF 15 ~ 30
em )7 T HEKARPE AT IR & R A5 LL A/
2.2 A A AL R K R P B A ST 3
HE, U FER . HEARERIREE. 2
i Al

MWD, GMD . E,,. D &R ARk AR 1 33 4]
BRSO 5  R AR LS+ JLA TR AR 00 E 248 g
—JBAE MR MWD . GMD {H# 5, E,,. D
AN, BERIRAT- SRR A R By, e PR
I, A RS Y AR A
MRG0 ~ 15 em £ 27K Rk A R AR MWD |
GMD %2380, D, E, (H ¥ EW /N (P<0.05);
15 ~30 em 127K Fa M R AR RS PEAR G H8 bR AR 1k
ARE (P>0.05) (#£2), f£0~15em 1J2, C
AbEE . PM AL B BoR AbFE . Sw ZbHE . BC AbERAY
MWD 4y %) b X B8 kb B34 1 35.5% . 51.6% .
19.4% . 58.1% . 61.3% , GMD {H HtXF FE &b B 1 iy
41.7% . 41.7% . 33.3% . 66.7% . 83.3% , D {i
A3 X BB AL BV /N 1. 7% ~4.1% , E, 55 5] L
Xof FRAL BRI /N10. 5% ~41.7% , SAEkEH, M5
FRAS[RI A AL AL 1 3] e 35 - 1 AT SR 45 1y 3808
R A SRR B RPUAR g Dy AR B i, o
Str AbEE | BC &b X A 8 45 04 1 ol OR o
#, FE15~30 em 12, HE T ESVEL, ML
TP, B C AbBEAN BC A FEXF MWD A W3
P VEH AN, PM AbHE BeR Ab BE . St &b BE X
GMD . E,,. D WA RE, X T2 41 R EK
R R RCR AT
2.3 AR HLREXT 1A LR e ) R

AFRBVDRRIME S 0 ~15 em 12 3
AHLUR SRS B ERAI (P <0.05), 15~30 em +
JE TR LIS A B2 (E13), 5 AL HAH
b, /60 ~15 em 2, T4 C 407, PM 4B,
BgR 4k B Str 40 FE . BC Ab FH 43 5 1 0 64. 6% |
36.8% . 65.2% . 38.4% . 205.8% , i M it FH AN [
AP - 5EA HLRK & 1 0y 52 = 2 oA AR
FH, B Tt A TR FLA R ) i AR 4 8 A 3R
B2 D K A3 AR i M S AR R] DT 52 i - 458
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X2 HAARRAEVEFKEMERHREZE R0
TEBRE (em) Ab T MWD (mm) GMD (mm) Ey (%) D
0~15 AR (CK) 0.31 +0. 06¢ 0.12 +0.010¢ 83.15 +2.03a 2.91 £0.02a
HeAE (C) 0.42 +0.01b 0.17 +0. 013b 74.45 +1.43be 2.86 +0. 0lhe
4% (PM) 0.47 0. 04ab 0.17 0. 007b 73.20 +0. 43be 2.84 +0. 0lhe
i (BgR) 0.37 +0. 02be 0.16 +0. 003b 75.83 +0. 85b 2.87 £0.01b
AT (Str) 0.49 +0. 05a 0.20 +0. 025a 69. 50 +3. 50cd 2.82 0. 02cd
£ (BC) 0.50 +0.0la 0.22 +0.007a 64.61 0. 10d 2.79 £0.01d
15 ~30 R (CK) 0.26 +0. 02b 0.11 +0.011a 85.84 +2.59% 2.92 0. 02a
HeAE (C) 0.40 0. 03a 0.15+0.011a 78.47 £0.42a 2.88 +0.01a
43 (PM) 0.25 +0. 02b 0.11 +0.010a 85.49 +2.81a 2.92 £0.02a
i (BgR) 0.34 +0.01ab 0. 14 +0. 004a 80. 06 +0. 57a 2.89 £0.01a
FHAF (Sir) 0.36 £0. 04ab 0.13 +0.014a 79.06 +3.27a 2.89 £0.02a
Wi (BC) 0.39 £0. 04a 0.15 +0. 026a 78.71 £5. 19a 2.88 £0.03a
¥, ANF/NGERERF— B ARG IR 22 57 53 (P <0.05),
w =K 2.4 FHHEA VLK E B S5KEME KRB RAK S &I
ezza

= 2 : =P ST

& = BgR ‘ o N

| = >0. 25 mm KA RGN Ky 2 - R

g Y BE Nraw ) BE
*ijf " gERR, B RIEAIRIZE R R, SR AERE RIS AR
on RS . D
3 = FEREERL, SRR, HIESWRREERDUR
E hBE R MK 4 ATUE S, HIEAENLER S
w5 >0.25 mm (R, ) KA A R AR S aa] 2 8

~15 15~30

FJ2HE (em)
E3 AEENORLEETEAENHEE

FHURR A o3 fff B B s e e, T - 3 WL 7%
R B A TSR B2t 5 FhoA WL R
X A BLA B 8 1) B = RO B AR A BC b3
> BgR Zb¥ C 4bEE > PM AbFE | St ZbHE > CK,
BC AbFE | BgR AbFE | C 4B H-3EA DL &1 W%
T PM AbRE | Sw 4bEE, o BC AR A R T L
AR SRR, 7615 ~30 em L2, it 2%
38T, HA BeR ACBEUE AR W W, HAb A DL K
AL PEXT A AR & 3G ISR AR 35

35-
300
250
< 20¢
¥=0.881X+11.093 8
I5F o R*=0.766 1
¢ P<0.000 1
10 L L L L L
5 10 15 20 25

0~15 em -2 LR & i (g - ke ™)

W B EEMEER (0~15cm L2+, R =
0.766 1, P<0.000 1; 15 ~30 em + /2 +4E, R* =
0.7122, P<0.000 1), BEIAAREREO~15 cm T)Z
WE15 ~30 em L2 1, HHEA LK S BB,
>0.25 mm KFRPEAT IR & i, AR
oKFRPE B R, RS A AR E . R BET C Ak
FE. PM AbFE | BeR Ab¥. St AbFE . BC AbFEAE b
Fo A PR EE A RGE & R R, RRg i m
T RAR M KA R AR & i S AR, Rk e
A6V A B - S R e | 35 ) AN v b
TPk A RGEE

20
18 L ¥=3.548 4X-6.494 2 .

R=0.712 2
16 - p<0.000 1

Roas (%)

4 5 6 7
15~30 em -2 AR S (g - ke™)

B4 >0.25 mm KIZHEFARGE S5 L ERNBRZ BHHEXXR
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3 it

TS BIE AU FH AR R, T H A2 3
NG SR Es2 ], A A LR A AN [ Y
Feor o AES R, S A A W A AT RO
SrATRL, HETAS [ AT AL A Ak B X A 398 AT 23R
PR AR E PR SRR BEAT BT R [/, 7E 0 ~ 15
em HHMERE H3Ed, HEIR (C) ., 43 (PM) ., B&E
(BgR) . EKFEFF (Str) . AW (BC) AbFRJS K
Fatk R BAE (>0.25 mm) & &840 9 X B
(CK) AbFEEEHIT 51.6% . 59.0% . 43.4% . 80.1% .
109.9% , Jiti ] 5 Mo ML B 3G I T oK ER MR
RIS &, KERMEMIARE (<0.25 mm) &
RN Hirh BC ARBRAN Str Ab BRAK A MK B
TR E AR, PM ACEE . C AbPRAT BgR AbHE
IKERMER A SRR B S ISOR 2 S A W, TR
AR TR AL, FESFmeERANSENTT,
5 A ALY Rk i A R AR Y Rl AT A
FEAE T NS R, RS L
JoT, 3k - 4 Y A5 ) TN KRR R A SR AR 1)
AL WS Y eIt e s A I B e ol & X e Y T
RRm KA RAEAE R, RE C A, PM b3
BeR BRI C/N BAK, WMo Torit, (HM I
PRI A EATE, C/N Y Su 4bF . BC 4B
AR — B fRIE R A RIA SRR E, A5
R . X SRAREE MBS R AL, Ak
EWFFE T 4 FPAS[FAT AILRRAS I 218K Fo ik 141 3R
sz, 45 R3R0] 4 T LY RS D T KRR
ATRIR S 1, fEE 1 /KRR P A AT 3R A 1) K AR PR R
HRIK (>250 wm) MR AR H T E
FAAFN T, X AT SR AR RS M %) o i AN R —
., ATAWSEIAN O/ NARBA VLR e e, i
C/N 5 P B E e o R AT R IR e i 2
X AW A R AR R e MR SR A5 AL, 5 AR
[ AL R 2R K A28 M A8 48 MWD . GMD {H#
WERTRI, B4R (D) THERERE HRL
B8 (E,) BE/NTXR (P<0.05), JFH S Fl
BRI C/N B BC AR Ste 4bH HE C/N K
f) PM AbFHE . BeR 438 . BC AbFHAY A RIKRE EEE
fe e - AL B R RN AR B R T R R Ak
R, ARSI T HHOKER MK A Rk
i, PR T REARARNEREM, 715 ~30 cm
JE TS AR ALY R BT i KRR 1A 2R

PRI 53 A7 AR E PR 25 A EET0 ~ 15 om BHE)Z 14
AR, Fl—+ 2000222 A 8%, nTakd
THHE T R /N2 22 e A oK AR 4P A,
15 ~30 em +)2 HIERUEY A DTG E LA, )
Z/ R ETELS ~30 em 2, Gt IR
T A ALRLE e r= A= i ML &5 P i e /b, oF
T 0 AT SR AR TR 1 S 80 o

it A IL R - A DLk 1Y 8 2R IR, A
L, REE L HEIE AW SESMIE A DLAYEHIY A BE
A B A s A, PR ALER B A
fif, FIRBIEEE AR, i R HR R W I
VEYER B B, DATTBE In 4- S9eA HLAR A 5 =
TE0 ~15 em HJ2H, MELTF CK LB, FHHLYIE C
AbEE . PM AL B BeR AbFE . St Zb ¥ BC AbHEHS
WERI T AP S R (P <0.05), T X
KFEFFZead i IR AR AL J5 A T Rk, B
BRIRTR L AR E S A5, SR T Ay
BRI R E LA YRR e, RS LRE
fig™, S5 BC AbBEA LGRS B T b kb
B, MHLCARSF . AR2E, Wi, MRS EA RS
SR, AR R R /N, B S 1
YRR G, 3% S 08 5k B e 3 b B9 A HLR AR
Z, MIE - GeA HLaR & A5 DL R, Hiks3%s
FRAT HLA A T AL 386+ S8 HILA A £ o 25 SR 3 A
2 BC 4bH > BgR 4bE, C 4bFE > PM AbEE
Str AbHf > CK By#a#, 7615 ~30 em L2, 5 F
A HLYEHA X A MR 2 AN B, b
FE R PR R A E R Oy 205 A T v s T B
A LR R A RS R EE N R
—, WFREW, LA S KRR R IR RE
Y1, SMEA LRI, 2 1 3G BLAR () EE 2k
Ui, 2 T AR AR 0 AR5 KRR R B R AR AR
FED L ARSCHSE R AT RS, AN HLY R
AT, ARk A HLAR & b S A R, AT
B3t >0.25 mm HRRS &, LA KA
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Effects of long-term various organic materials turnover on characteristics of soil aggregates

LIU Zhe, CHEN Tian-qing, SUN Zeng-hui, ZHANG Rui-qing”, PANG Zhe, GAO Hui-zhou (Shaanxi Provincal Land En-
gineering Construction Group/Key Laboratory of Degraded and Unused Land Consolidation Engineering, the Minisiry of Land
and Resources of China, Shaanxi Xi’an 710075)

Abstract: Agricultural organic materials are important resources. In order to study the effects of different organic materials on
distribution and stability of soil water-stable aggregates, a seven-years field experiment was conducted in North China Plain.
The experiment included six treatments; no organic materials (CK), crop straw (Str), compost (C), manure (PM),
biogas residue (BgR), biochar (BC). All soil samples were separated into four aggregate-size classes ( >2 mm, 2 ~0.25
mm, 0.25~0.053 mm, <0.053 mm) by wet sieving, meanwhile the mean weight diameter (MWD) , geometric mean di-
ameter (GMD), fractal dimension (D) and unstable aggregate index ( E;;) of water-table aggregates were calculated.
Compared with the control, the application of organic materials in 0 ~ 15 c¢m soil layer not only significantly promoted the forma-
tion of >0.25 mm soil water-stable macroaggregates (P <0.05), but also increased MWD, GMD of water-table aggregates.
Also, the value of (D) and (E,) were lower than the control, therefore, the stability of soil structure was significantly en-
hanced. The macroaggregates ( >0.25 mm) and soil organic carbon in bulk soil showed a significant positive correlation (P
<0.001). The improvement effects of aggregate stability index and soil structure of BC and Str treatments were the best,
while BC and BgR treatments were better to increase soil organic carbon content in bulk soil. The content of soil aggregates and
organic carbon was not significant among different organic material treatments in 15 ~30 cm soil layer (P >0.05). The addi-
tion of organic materials could increase the content of macroaggregates ( >0.25 mm) and soil organic carbon, enhance the ag-
gregate stabilization of fluvo-aquic soil, while improve soil structure and fertility status.

Key words: organic material; soil water-stability aggregate; soil organic carbon; aggregate stability
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by compound — specific *C analysis [ J]. Soil Biology & Bio-





