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Distribution of organic carbon after wet sieving of soil aggregates of various
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Abstract. Compared with the traditional Elliott wet screen method, the modified wet screen method can be used to analyze
the difference in organic carbon for the wet sieving of each particle size aggregate to the same size. This study selected 25a,
45a and 65a Masson Pine plantations as the research objects. Soil aggregates with different particle sizes were wet-screened
by wet screening method. The organic carbon distribution of soil aggregates with different particle sizes in Masson Pine
plantation was investigated after wet screening. The purpose is to explore the difference of the organic carbon distribution to
the same size after wet screening of aggregates of various particle sizes and its influence on the water stability of aggregates.

The results showed that the increase of planting years significantly decreased the water stability of soil aggregates ( P<

ELWE 5N & A A BB B (QKHPTRC [ 2018 ] 5261) ; ¥ M 4 — i 2 B @t % W @ ( GNYL [ 2017 ] 007 ) ; % Ml & A 74 H BA 51 H
(QKHPTRC20195614, [2018]5261) ; 5t /48 B -4 5 H (QKHZC[ 2018]2305)

175 B #5:2020-05-08 ; [ 4% tH ki A 88 :2021-07-23

# W IHAEH Corresponding author. E-mail ; yc409@ 163.com

http ://www.ecologica.cn



23 4 HUTR AR S RN N AR AR AR A SR A I A LA i 9389

0.05) ; After wet screening, the organic carbon content of each particle size aggregates decreased firstly and then increased
with the decrease of grain size, so as to maintain the highest organic carbon content of the original particle size aggregates
(12.96—32.01 g/kg), followed by <0.25 mm particle size aggregates (8.08—23.53 g/kg). Wet sieve agglomerates of
various particle sizes allocated to the same size of organic carbon to maintain the highest content of the original size (P<
0.05) ; There was significantly or extremely significantly positive correlation between the water stability of soil aggregates
and the organic carbon of the aggregates with the original particle size after wet screening ( P<0.05 or 0.01). The smaller
the particle size was allocated, the less significant the positive correlation was. In addition, the water stability of aggregates
was positively correlated with the organic carbon allocated to the same grain size in the wet screen of aggregates with
different particle sizes, and it had the strongest correlation with the organic carbon that maintained the original grain size
(P<0.01 or 0.05). The regression equation and correlation coefficient showed that the organic carbon had a significantly or
extremely significantly positive correlation with the aggregates with original particle size (P <0.05 or 0.01), and an
extremely significantly negative correlation with the aggregates dispersed to other particle sizes (P>0.05 or <0.01). This
study concludes that organic carbon is an important cementing material for the formation of aggregates, and the increase of
organic carbon content can promote the formation of larger size aggregates. On the contrary, it promotes the conversion of
large particle size aggregates to small particle size aggregates. In addition, comparison among aggregates of the same grain
size, maintaining the original particle size aggregates have higher organic carbon content and stronger water stability than
easily transforming into larger particle size aggregates, which provides a new understanding for the carbon sequestration of

aggregates.
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i it i rp 2K AR IR A 2R, DR, 25 R AN [RDREA AT SR A2 A AU 45 90 Jo i) P SR A P T RRE K 23
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T XA T B A8 5 BHTE MOl Bl 24001 58 B SE 58 K37 (26°31'N—26°34'N, 106°43' E—106°46'E) , J& T
] 75 P S A 2R KU X, AR e i 35.1 °C L AR eIk - 7.3 °C AR 15.3 °C, AR PRk 1129.5
mm , T EAT U] 0 A B ARRAAE | 3R v D R B R 0 IRV TR M R SRR

F1 REMEHR T ENERR
Table 1 Vegetation and soil profile of the sampling site

. fatz RS
A AE SBR[ 7. A K B =

i Mo By . ,
FHLFR TR e R T /e i
Plantation Density/ Mean tree . . .

N : at breast ~ Root system Soil profile/cm Soil Vegetation
age/a (#k/hm?) height/m . .
height/cm density/ color

0—2 (0 JZ O horizon) /B I B W ( Pinus massoniana ) , ¥ K ( Cunninghamia
lanceolata ) , 4 1L1 Sk ( Viburnum chinshanense) , ¢

25 938 14.2 18.3 MRE  2—5 /Ao % (Ampelopsis sinica) , B 56 1E ( Capparis bodinieri) |
KB ( Pyracantha  fortuneana ) , ¥} ¥ % ( Rubus
520 e fife, biflorus) JMZS (Camellia oleifera) , 1)K ( Ficus tikoua)

0—5 (0 2 0 horizon)  FA/TEE: h R4 ( Pinus massoniana) , JAE ( Black Locust) ,F8A

(Aralia chinensis ), H ¥ ( Quercus fabri)), ¥ B
. , (Broussonetia papyrifera ) , #& AR ( Betula ) , ¥ B %
y Sy \
s 603 205 3238 A 5—13 H/Hhe ( Rubus biflorus ), #% ¥ ( Smilax china ), &
N ( Fructus ) , 8k AT ( Myrsine africana ) , $& Bk A ( Rhus
13—20 BER/H chinensis) , ¥ 1“3 ( Dicranopteris linearis )

0—3 (0J2 0 horizon) #%/ B B ( Pinus massoniana) ,(H};}%( Camellia oleifera) ,
At ( Myrsine africana ) , 4 1l 3 3% ( Viburnum

65 548 222 36.3 RIS 3—8 B/WABE  chinshanense) , 8 T 3£ ( Dicranopteris linearis ) , B &
(Iris tectorum) , #1 )R ( Ficus tikoua) , 75 H 25 ( Serissa
=20 /4 fa iy Japonica)

1.2 HEHERE SR

FEMIGE BRI AR 3k B RN 1) A5 2 A AR — 35, R I 5] Toi BUE 1) 25a . 45a Fl 65a [ 2
AN TR S . TERFIAEAE B4 IR 3 S 20 mx20 m FRIEREHE , 7535 37 FRE Hb P 6B il 2 bk 43 Ji
AERIE , HA R A B SBETT AR T 33, 40 BIAERE 4% < S BB B 5 A 55 2R 48 JFURE - REAH i — N RE
SRAFETTRR 2R M ARATE I RAEIRIE N 0—20 em, K RAE B I 2E ERE A BRI & b, UBRRRIFUIR 1 38 45
A A S e e IR 9 1 SRBRE TR K R A B AR 24 1 em (0 bk | B 25 3 R SR R AK DL R R A 25
R AR,
1.3 ik

R U A B — 4 (1000.0 ) B A%, il T AT A (S mm .2 mm, 1 mm 0.5 mm F
0.25 mm) , Ji 43BN 15 min, SRJGHE BRI 100 SR AR HRAR I I PR R, THA A kA T 0 R AR BT 1 A 2R
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BB IRINE PRI — TR A2 A R K 100.0 ¢, B TR BRI (S5 mm 2 mm 1 mm 0.5 mm 1 0.25 mm)
R VR PN K T Y i R U B 80 3 e v 2 I e b — S 0 v £ AT SR A NI e B T OK DA IR S
min, LA 330 0/ min FHRGR 20 min, 5 73 56 U WO B — 20 E AR RIK, T 65 C Mt R,
PR,

AR AE <K AL 28 A BRI 07 /5 45 30 1 P SR AL T S 40t 0.25 mm G, SR ) H % R 490 A0 fim v ik
M,
L4 pHrdr i g Ak B

i I B H S (MWD, Mean weight diameter) JL{a -3 H 4% ( GMD, Geometric mean diameter ) #1415
RBEIRR (PAD, Aggregate destruction rate ) FEAR AP HHEA RAAIK R M: , & Fahnit 3 7 XA T .

MWD = Z (W, X))

i=1

GMD = exp( Y, W, InX,)
i=1

WD - WW

o, i ARG X, N R KRR R AR 2 B mm WO SR REGR - KRR M A SR AR T Sy
B, %W, 0 >0.25 mm R GAUMRR E VERT IR S &, % W, o8 >0.25 mm Rkt AR A& i, %

K FH Excel 2010 F1 SPSS 20.0 X B #5472 # AN GE 115047, B FH B 2 (One-Way ANOVA ) Fll Duncan %
AT 25500 (P<0.05)

2 HERaW

2.1 HEFIREKRRME

&I 1 AT I 2 R A PR A3, K Rk AT SRR MWD il GMD 2 0 S5 R 34 1T PAD 2% I 35 186 i i 34
(P<0.05), 5 25a #H I, MWD 7F 45a F1 65a 43 AR T 28.74% F1 47.49% ; GMD 43 AR T 52.77% i
65.41% ;1M PAD Z24t5 MWD Fl GMD 2 AH [ #  45a Fl 65a 435I/ T 144.70% 1 200.29% .,

400 g _ S
: a £ 300 . $ 1800 |- .
< 350 | 3 = £ 16.00 |-
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B 1 FREMESFR L8 FREKIZETWAHE
Fig.1 Variation characteristics of water stability of soil aggregates in different planting years
MWD ;-2 55 B 42 Mean weight diameter; GMD ; JLi[ -3 E{#2 Geometric mean diameter; PAD ; A1 BARE IR % Aggregate destruction rate ; A 7]
NEF B a b e KA MWD GMD Fll PAD 73 SITEA R Rl 4F R _F 922 53 135 (P<0.05)
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2.2 BRiAR A RAK S BRI ) o3 AT

M 2 B8, >5 mm 5—2 mm 2—1 mm 1—0.5 mm 1 0.5—0.25 mm i BB BB 5 |, ¥ LR ER
JEORE R 1) A SR AR B B e, 25 5 18 35 (P<0.05) , T HB0A AT SR AAR B b 2 P Ui/ IN 7 1 2 < V7 A3 A, AE AT AT B
I, AR T R TH HIUS PR R AR A SRR 1 AR IR . 25a ~45a>65a, TN 11 HCE Al A7 20 %) AT SR R 5 2
WK .25a~=45a<65a,

x2 BHNFRARKEEFEHKRERRES S
Table 2 Distribution of water-stable aggregates of various particle sizes

IR FEME A SR A

PR itz Water-stable ate ¢
Plantation ater-stable aggregate content/%
age/a (ain size/mm >5 5—2 2—1 1-0.5 0.5-0.25 <0.25
25 >5 83.72+1.56aA  5.10£0.64aB  2.74+0.48bCD 3.13+0.09bBCD 1.49+0.19bD 3.82+0.16¢BC
5—2 78.39+1.61aA  9.84+1.12bB  3.22+0.29bD 2.34£0.10bD 6.21£0.32bC
2—1 76.60+2.25bA  9.28+1.53hB 4.85+0.59bB 9.28+0.34abB
1—0.5 81.32+£2.29aA 4.23+1.10bC 14.46+2.77aB
0.5—0.25 90.84+0.27aA 9.16+0.27bB
45 >5 86.74+0.62aA  1.30£0.44bC  0.08+0.02¢D  0.11+0.02bD 0.16+0.01bD  11.62+0.25bB
5—2 78.23+1.04aA 10.13+1.05bB  2.44+0.19bD 1.87+0.29bD 7.33+0.27bC
2—1 85.25+1.18aA  4.93+1.12bBC  2.54£0.25¢C 7.29+0.22bB
1—0.5 80.27+1.51aA 3.51£0.59bC 16.22+1.07aB
0.5—0.25 73.31+5.39bA  26.70+5.39aB
65 >5 41.94£5.26bA  6.27+0.32aC  8.1120.69aC 16.98+2.21aB 10.79+1.03aBC  15.90+1.56aB
5—2 41.88+3.26bA  20.71+0.96aB  14.47+0.94aC 8.45+0.66aD 14.50+0.98aC
2—1 41.66+3.52¢cA  30.59+1.94aB 17.48+0.39aC 10.27+1.42aD
1—0.5 80.99+2.00aA 12.15+0.33aB 6.87+1.72hC
0.5—0.25 78.86+1.00bA  21.14x1.00aB

() — ARl NG )RR AN Rl B AR FRAH RDR 9B 1 22 53 125 (P<0.05) 5 [l — A7 [R) RS 7 B3R 7 A [l R LA BROAS [R)RE 2 i) 2 5 tl 25
(P<0.05)

2.3 SRR AR IR 5 B4 ALK S T

Pl 2 FRBH 3 FiRiAR AT IR rf 25 728 T 3R AR DR 07 I 140 A AL o T A £ 9 /N 5 i 22 SE R IR S B ks 4
25a Fl 65a 25 R fE AR HUG , BT LACRRE RO SR Btk P 3R R ML &5 i 0 3 = 10 B B Aok 2 1 7K B
PE B ARA HLBR 2 i (P<0.05) ;7 45a >5 mm Al 5—2 mm 4042 A1 510 07 F5 49 T5c 310k 141 58 44 v 04 BB 2
iR, 1 HABRI AR A SRR 5 A HLER /M IC 5 25a Fl 65a S — B Ab#a 3, TERIMEAER |, 4% Ride A 5
PRI J5 23 Be BN [RLR R 0 A8 AL 7 B AR A BRI 1 25a~45a>65a,

3 WA T AR AR HT R IR IE UG 2 B S R — R A MLk & i, 3 FRP R AR BR b, 25 R4 P SRR 07 J 43
e 81 [7] — R A A HILASR 75 et DA PRASE TR 0 %) A ALl k2 w5 T H At s 428 T SR AR Y8 5 0 30 380 3K — s P A Lk
Bt T A 45 A7 I SR AR T 91 13043 29 ) — 7 0 A4 A7 WL 25 e o — B L
2.4 SRR G KRR A AR S 22 A ML B 5 &

AR R AARTR IR U |, P45 FORL K Rk A SR AR & it 5 2 A LB & i S IE AR OCOC R, P> S mm
5—2 mm Fl 2—1 mm 55| T 8 E K (P<0.01) , 43S AR A KRR M A R AR & 1 5 Z A DL & 1 2
A (R 4) . >5 mm BARHBIESHUG  8 T 5—2 mm F1<0.25 mm Kige , HAbR gokat A REk S #5>
LR S 3 T DG (P<0.01) 55—2 mm RiR HIRAR B, BR 2—1 mm 740, HoAtR: oK R bk A 5
S5 2 AR S R AR U SEME (P<0.01) ;2—1 mm R A AR UG |, BR <0.25 mm Kig% , HAthk: %
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Fig.2 The organic carbon distribution of aggregates of different particle sizes in different construction years

[FIFUAN RN B FR A R AR AR BR LAY 22528 57 (P<0.05) 5 [RIAT AR R E SR AN RPRLEE 11 1 35 2% 5 (P<0.05)

IKREPE A B o 5 22 A LR & A 3 U e (P<0.01) o 1—0.5 mm iR AR BUR ,0.5—0.25 mm #i
PRI 15 2 A P B B AR 35 7R et (P<0.01)
2.5 PAIRMIRIGT 5o B A PR S5 FE FE AR i 56 R

FoRi AR R ARIE B , LARTRE FOR 2 A R ARG ML 5 MWD FI GMD 2 I 2 sl b i 2% 1E A 5 (P<0.05 3%,
0.01) , BT B3k /N R 2%, A BRI HLER 5 MWD Fi1 GMD 1E A G ; PAD 554543 [0 25 4] B8 4G LA 12
35 O 3 R 9 (P<0.05 3 0.01) |, BETH AR/ INRL , AR DCHERORN 35 (R 5) , £k I BRI 1K
) [R]— R 1 A SR A4 BILA , L ORARRJFORLER 1) A SR A4 HILA 5 MWD GMD 1 PAD IEAH XM HE R
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Table 3 The organic carbon content of aggregates of different particle sizes assigned to the same grain size varied
FivE AR R Kt AR
Plantation Grain Organic carbon content/ ( g/kg)
age/a size/mm >5 5—2 2—1 1—0.5 0.5—0.25 <0.25
25 >5 31.58+0.19 26.09+1.36B  19.67+1.83B  21.87+0.92B  19.31+4.10B 23.52+3.23AB
5—2 32.01+1.46A  28.39+4.05AB 22.32+1.75B  18.08+0.26B 23.52+1.17AB
2—1 30.55+2.12A  15.88+1.33C  16.61+1.27B 19.94+2.24B
1—0.5 31.44+1.80A  21.65+1.49B 22.32+1.19AB
0.5—0.25 31.55+0.64A 27.66+0.67A
45 >5 26.46+0.07 17.94+0.71A  21.96+0.32A  21.91+0.58A  21.29+0.51B 30.20+1.16AB
5—2 20.43+1.10A  11.70+0.82B  22.47+1.16A  21.71+0.53B 32.30+0.46A
2—1 24.12+1.03A  15.90+0.50B  16.46+0.73D 17.31+0.87C
1—0.5 21.96+0.56A  18.77+0.17C 16.52+0.50C
0.5—0.25 31.10+0.75A 27.28+2.22B
65 >5 17.78+1.20 5.98+0.96B 6.52+0.81C 5.35+0.44C 4.82+0.45D 9.20+0.26A
5—2 12.96+1.81A  11.45+0.94B  12.64+0.80B 6.22+0.38CD 8.08+1.03A
2—1 15.74+0.35A  13.08+1.21B 8.32x1.77C 9.34+3.43A
1—0.5 18.37+0.53A  12.07+0.34B 9.86+0.32A
0.5—0.25 18.46+0.62A 13.33+0.58A
[RIFIAN IR KIS T 3 AN R KA (AT SR (4 BILBS 43 Bie 2 /) — A 4% - 1) 8835 22 57 ( P<0.05)
F4 KBEARGSHENBEXYE
Table 4 Correlation between water-stable aggregates and organic carbon
VISR A4 N (81515 RRE -
Aggregate size/mm Regress equation Correlation coefficient r
>5 >5 12 Y=-0.357X2+20.590X-209.480 0.901 **
5—2 12 Y=0.039X2-1.312X+12.454 -0.275
2—1 12 Y=0.009X2-0.692X+12.159 -0.916 **
1—0.5 12 Y=0.038X>-1.972X+26.360 -0.938""
0.5—0.25 12 Y=0.046X>-1.832X+18.508 -0.901 "
<0.25 12 Y=0.086X>-3.637X+41.891 -0.489
5—2 5—2 12 Y=-0.149X>+8.438X-37.157 0.766 **
2—1 12 Y=0.006X>-0.587X+21.441 -0.516
1—0.5 12 Y=0.087X*-4.204X+53.226 -0.922"*
0.5—0.25 12 Y=0.024X>-1.086X+14.231 -0.950 "
<0.25 12 Y=0.0267X?-1.370X+23.739 -0.854""
2—1 2—1 12 Y=-0.303X>+16.673X-144.560 0.777**
1—0.5 12 Y=0.285X2-12.670X+139.600 -0.700 "
0.5—0.25 12 Y=-0.0197X*-0.919X+25.054 -0.890 "
<0.25 12 Y=0.003X2-0.163X+10.550 -0.201
1—0.5 1—0.5 12 Y=0.069X>-3.398X+120.66 0.208
0.5-0.25 12 Y=0.078X>-3.543X+43.517 -0.916""
<0.25 12 Y=-0.119X>+4.452X-25.163 0.562
0.5—0.25 0.5—0.25 12 Y=-0.131X*+6.747X-0.943 0.147
<0.25 12 Y=-0.009X>+0.102X+21.590 -0.197

Y KRETE I RAR A/ % X AW i/ (g/kg) 5 * = FRAE 0.01 7KF BB EASE; = FARTE 0.05 KF |- B FEMHRL
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Table 5 Correlation coefficient matrix of aggregate organic carbon and stability index

T fshn ML S R Organic carbon content/ (g/kg)
Stable >5 2—1

indicators >5 5—2 2—1 1-0.5 0.5-0.25 <0.25 2—1 1-0.5 0.5-0.25 <0.25
MWD 0.962**  0.911** 0.663 0.769 * 0.635 0.53 0.900 "* 0.402 0.638 0.619
GMD 0.881"*  0.867** 0.513 0.635 0.49 0.358 0.853 "* 0.357 0.554 0.59
PAD -0.904**  -0.833*"  -0.54 -0.664 -0.528 -0.405  -0.847°*  -0325 -0.541 -0.535

5—2 1—0.5 0.5—0.25
5—2 2—1 1—05 05025 <0.25 1—05  0.5—025 <0.25 0.5—0.25 <0.25
MWD 0.971*"  0.798** 0.705* 0.636 0.508 0.939**  0.863** 0929 0.809** 0.778*
GMD 0.947°"  0.876** 0.585 0.461 0.324 0.963**  0.793* 0.896**  0.671° 0.645
PAD -0.956**  -0.820**  -0.623 -0.501 -0378  -0922**  -0.776*  -0.876"*  -0.696" -0.679"
3 itig

3.1 FlvRE AR BR X A 398 P SR AR KRR B4 R i)

T 1) PR SR ARG 12 - BT AR 1k BB T N - 1 T i A5 i LA R UMY MWD GMID {H KRN
PAD {E e/ NFAF e A R IR Fa e b, 2, TR RIRR e s, AR T, 3 M AR R W
P SR A K Rtk B ) R A N TR AT PR o 222 0 2 AR A, - ML 2 A SR AT Jl AR 1 3 220 ol
Stz — , BHEPURLAE R A ME R S5 I (35 B 2A L) IVE R I BB R4 ( <0.25 mm) |, A SR A P 2k
BT GRS W I (2 T 22 R ) IIVE R N2 BIE KA R AIR (50.25 mm) 1) Fifi 25 Pl 4F BR 38 fin 4%
KA AR A WL & i S AR 5 (& 2) , MWD .GMD FI PAD 54 HLAR & A C Pt 3 W A HLER T P 3
AOKFRPER W MBI (K 5) . AN AR R WIS m A R e T g R, — i, R R W YaE
g S A A A B A S RS A SR A I e, 1 T v AT SR AR R R i, LA, S5 AR AR A 11 e
FS A W ARSE 0 S — i, R 2R R A SRR A 4 (R o T R A R R KRR
B, 7E )2 (0—20 em) HIEFA R AR S — Lot R AFRAE (R % AR K ) A AR AP Y IE AR SGPE > AR
WFIEIX A AR 25 1 Bl B FE AR AE AR BRI B i AR (3% 1) ,45a Fl 65a Fr ARHL R R GG\ 43 A R 7E R 2 4
HRA D I, 30 AR 2R B S E0VE F T A SR AR TR i RN 2 A MR 28 20 WA 400 D 430 /0 LA R 0 B AR 55
ANFIF B ARTE AR AE
3.2 SRR BRI A LA 7 FLARRAE

WFFT 4 FF I, 3 PR A FR A RLAR A R AR MILBS 43T, WV 077 J 1 G/ 1 i L S R AT F 1 i s
B BIEE (AR R AT AR & i i, R 7E <0.25 mm Rig X 1] BE 540 HU5 i A B AR 72 R /N X
TR S UMM A B ) eI L KA SR A I ph 3 11 SR 1A 3% G B S R, A ROk AR PR SR AR T 2 i
T RAR B LRSS , LA A AT A rp b 43 it bR A5 A AR 25 R BRT 2 R b 3 fin 1 LA LR e 5, i 5 ]
R AR Uk /NI S AT HLIR S5 Tt RAR IR, 7 Fal P SR A o) R AT SR A R 0 it A o, A WL 25
SE MO B ES | AR R ) T - S SR A N B T B i T I K T RS A0 BURL ) I (R RL) | 53K
AL HUBR > WK A ALK & A 8%, A HUBR & BEFRAR Y DRI IL 7R 0 i R v, P T 45 R4 A S A
3 BB N AR KA SRRt R 40 T 2 A A MBI G SR A B B A e R A 2 T
AR WL Aot [ 5] FL%% K, A5 HLFN ML AR il S 25 6 I B RR B , BRR BN B R A AE ) 43 ft g i, [l Bt 22
HNFLIR Z R EAR AR S e A1) eAh, FRATTHCA: T 4% b A2 A1 SR V07 5 40 2 [ — bz 4 A A ML o5 H 22
S PR IEORE G A AL i 2 7R T A A P SR AT I A BB 5 — R e A L & i, X R R R PR R
B A T AR G (4 A Rk — B« BRIV A RO A48 P SR AR 0 B As/ NR A2 R K R 1T SR AR Bt 3t 2 T 2 MLk
PRI 5 ] — 7 2 [ SR AR AE 3 R AN TR R4 [ SR A A AR B i T REAS []
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FERPREAR R -, #5607 428 A R ARV 07 5 () A8 IR 15 e 7E N TRl 0 A SR R v B AR BN . 25a ~45a>65a,
K L2 % B R N TARAE = 1 SRR A I 7 45 SRk T — 20, RO Qi AR 28 rp i MR 3905 30 b 3 v 43
BIEI = J e— A LTI AR | 2 5 MR g G Al 7 1 B RO 2R AT AT 2 B, MRl A
10a | 40a YR ZREVEFE BRI K a3, 40a IS BN ARAE , 40a LIS YR ZREVEFS R RGBS, Bk 2 TR,
65a Ml Az 1y i AN PP 22 REE SR AIG, X P RE B3R R T 6 A HLBR B4 A i, AT 65a 454 4% 1= B A
PRATIE A HILRR 75 H 6 A TRDRL AR K AR P P SR A rp 34 8 251G T 25a Ml 45a, 25a & 45a WA ZREMERS fin, B AR
Iy R Gy B EAT 5T 2 A 396 HURR 5 A7 /K- 38 JCBR B2 3 I, 1 S A7 48— AR AR AR5 AR g
25a il 45a #5042 A RS TE B9 HILBK & i 70 AN PR AR K R e A AR h MR o, A2 R AR B3, nl e e T
IR EN T % R AR TS, A, IR Z AT SE (R — B9 X)) & B, T AR N T AR 25a )5, £
BEf R MR S R R MR AT BE A I T 1 08 A AR | ] B ot ol R 4T R 484 1 8 9 900 v 5 A 2 M R A R £
YeZ AR RGN XY C/N HUARXT S 3R A C/N e S BRI R AELE | A i 4 39t
YT BB A WU TR0 FE R D X — a5 AT A - 5 A R AR K RS R VA TAR G A R
3.3 HE RO EETE S AR BRI S B A SR BLRR 1 56 2

W1 53 BT 2R B, A3 AR 55 PR B A8 I 3R A St W 385 5t bW 00 285 1R G, 55 T 130 0L b s 0% g T 38 R 2 A
DG, R LR S T v] LUk B R R AT LA 5 22 e 45 0, F ik A1 SR AR R b S b e 45 T2
B AR AR Yl A /N P SR AR R Aok () 5 i, TR I T KA R R R ST R A LR
FIREARR , SR filf BT 22 A Ok A% R AR ) B/ INRAR AT R T AT R AR A 1 e b, A SRR AR HR hm 5 A WLARAH DG 1 3%
BH it 25 A48 I SR A T 07 5 4 T 38080 B4 A8 2 1 R S P AR St 2 AR R SRR 0 TR AR DGR ) T 3 i k2
IKF(P<0.05 3% 0.01) o X FBHA HLTTAESE S A BRI 18 A0 2 45 P 3R AR R M T 22 57, A8 WL 7 5 R
1 A R AR v b 2 /IR AR 1] 3 A i PR SR RSB VR K, Peng 251 Xue 45 S50 #0H7 7 #1721 18
WF9E &3, 5 DCB FIR IR 125 1 E3EAE H , H, O, S A0 J5 I O B ok T 19 R 48R A 3R 44 (0.25—2.0 mm) #/0,
WAL R 44 (0.053—0.25 mm ) RIS A R IA S £, oAb, — BB o ke B, kA0 SR Ak 1) 7t B 1A 3R
PRORE G R T 38, HL B AR e A R A ) S B gy S SR I AT LT 5 MR R A A SR AR
B SE LR R T Bl A SR AR AR 080/ I, SR AR LA SR BT (5 A IS AR ) 5 22400 4 )8 B 25 1245 5 TR L A L AL
REVRT AR AR e RS EEAER . A, ARBIT K& A RLAR 55 B R — R0 2% (14 LA + 358
RAKFaME N VE WA, 3R i T R0 9 P R AR AE 38 GOV A [RRE A A SR AA B A A7 BB o | A
[7], %of e R AR KRR M AV AT 22 5%, 30 R AT BB 2L 43 55 B8 O 2 R IR AR 5K

4 #Hit

(1) BERMAEAR FRIG I, 58 PR SR AR R Pt 35 R AT, 25 A A2 1A SRRV i 4 T 1) AR R R % 1) A ML 5 Bt A
24a 5 45a AR E 2R BB ERT 65a,

(2) 25 LA A AR R 05 43T A ML i AR 20 P il /N 75 et S S AR S T 3 . 45 R0 A% AT SR 4 43 T ) )
—BEGBAT LB , LA RO 2 A AT AL 5 Fa LA B0 39 P R A /K e T ik (8 1 T A ki A [ R A 4 i 5
X7 % ) P R AR

(3) - HEHURK B 1 N B FORLAR A R AATE B 5 A5 ML 75 ek A A1 3 3OO A28 P SR A Ty 5 /IR A2 T SR 1
BeAb ., - HE P LR IRORT G AT R AR L 5 B AT I SRR 2 P SR A A B s %) ML 5 8 ARV B 5 1) 7K Rk
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