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Aggregate Composition and Organic Carbon Distribution in Long-term Pear Planting Soil
GUO Hongxin, SUN Chongyu", SUN Ligiang, BAO Xianming, HONG Xiuping
(College of Life Science, Huaibei Normal University, Huaibei, Anhui 235000, China)

Abstract: In order to explore aggregate structure of long-term pear planting soil and its effect on soil organic carbon, pear
planting soils in Liangli Town, Dangshan County, which has a total of 12 years from 10 to 300 years, were used as the research
object, and the farmland soil near pear orchard was used as a control. Soil aggregate size distribution (0—20 c¢m), organic carbon
contents in soils and aggregates were studied in order to explore the correlation between soil aggregates and organic carbon for
long-term pear planting. The results showed that with the increase of planting years, the content of soil macro-aggregates
(>0.25 mm) increased first, then decreased slightly and tended to stabilize, reached a maximum value (798.8 g/kg) in 150 years.
The contents of soil total organic carbon and organic carbon of macro-aggregates significantly increased by 1.45 times and 2.24
times respectively compared with the control (P<0.05), while organic carbon content of micro-aggregates (<0.25 mm) decreased
significantly. Soil organic carbon was mainly contributed by large aggregates, with the contribution rate of 68.06%—98.78%,
which was 28.3%-59.02% higher than that of control (39.76%). The contribution rate of micro-aggregate decreased with year,
indicating that the long-term pear planting promoted the distribution of organic carbon from micro-aggregate to macro-aggregate.
There was a significant positive correlation between the contents of macro-aggregates and organic carbon (P<0.01), and they all
increased first and then decreased to a stable trend with year. It shows that pear planting is beneficial to improve soil structure and
increase carbon sequestration potential of the soil.

Key words: Pear planting; Soil aggregate; Organic carbon distribution; Contribution rate
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3 BRI A AE B A8 A [R) 1T 52 B AR A AR Ak, B A R
MK, RHIBR(>0.25 mm) i & ke S, i R
TRYE ]y TSR (R SR BT, R I RE TS
eda e PE A AR R, X A FLBR R | Rk,
B ERAGUE rh EERA  EEAYR R, R e R A
RIRGEM OB R, IR ORGSR RIR 25
AR R AR BT g R R RE Y T B A1

398 P RAKR BT L B AN TT Z MBS 5 9 it 1Y
PR R, AHURAE A RIS HIE B 48, &+
HESER BAZ 0 B o R IBEAT AR BRI P 1) E 2L
ZH N, R I R OGRS
4 R 2 B 47 B S ) B 3 ) RS A, Bt ol
FEAFE R A3 5, S Bl ML 2 i B S 38 Jn s A 1)
AR A I R I B AR IR AR, LI
PR & e /N A HLRR T DA k1 e
IR AR R AAR AT A1, R TR A A 11 R A oA AL
B3 A ATl , DeGryze 255l s W55 11478 45 1 12
T A RAR S G LRI SR, W A LK 322 i
PR AR (<0.25 mm) Tk, F2 B2 RN AT SR AR AZ 2] 1Y
Wi TN, WA PR EA RIFI RIS, AL
BRAE A A R 5y ot A i R, +
R A SRR AT HIURR 75 o i Tt A R AR 018 L PR
TR R A A R AR Z 8 22 AR PR 2R 1 2R
AR MIE L, KA R A4 b B A HLRSCR A BRRE B %
o I, FRIT KRR A1 AR 24 S5 HLaR B AR
Z [B) ) e HLAT 2

VER S MR FR A 7 i, A L R A A i AT
TN A D, B HAT R L, 10 BREL A =l
RRE LW MR FELTORIE, TRk
120 Jimi, 7= e e | B 2245 20 24 E KM,
Ham, FE X TR0 HEEF T 5N, X
T AR el Fp AR X - R AR e L DA e A bl - e 1A
RREAH YR A I AR WA HGE . B,
A 5E LAz 1L AL bl - e S o s ) 42, A I AY
T Ao - 398 (A1 SR AR 2 4 S X - 4 e SRR sZ i), Tf
DLR#b gy L DX RS el A 285 R 40 v - SR 45 48 R ALk
[ RE S S AN 2, B A A LA el 1) 45 A 1
PEAE ISR

1 #REFE

1.1 AR EER

WS X SR B AR B e M Az L B 4 Ll B4
FLBAE RIAER, Mo AWz IR 1R I Z R IX, 4R
SRR 14 °C, SRR Y 773.6 mm, SRR

M, HESERE, TRIK . AR RAEZ 540
Thigilh B B ALEAL T [E X (34°25'N, 116°31'E), +
BN FEERD £ BT ) R SRR IS R BRAY, el
DX LB FRREA T — AR L N T 28 B He A8
WE5E AR AR A T30 7 =R H, BirA Ve
HNEE, RBE2 ~ 3 a G FFIRFIMEELN . RS IX L E
W DL LA S, BT AR 67 000 m*, 4hikAd
(10 ~ 60 a)fr (5 HIFRZY) 8 000 m*, HFFEIX IR A
PR ANR . 133 pH 7.82(m + 1 V 4=1 : 2.5), AHLE
12.71 g/kg. 2% 0.77 glkg. 4=Wf 0.84 gkg. A5
8.75 mg/kg AL 104.39 mg/kg . THEZATE 1.35 glem’,
1.2 TERESHH

FEMCREET 2020 45 7 A, 2 b RS Y
i R A BN B3 0 () R, PRI X P A A A
10, 20, 30. 50, 60, 100, 150, 200, 240, 250,
280, 300 a Ft 12 MMAFEFRAGREML, HREAY fel 45 PR A 51
Rl SRR 22 R, 4 BN AERR L ER AT 56 1
T HERE S, RSB IG T AR F A B AR b . R T U
SRFEIRZE , A ST RE L PRI A5 L e
B AHEIT B X Sl SRAEEFRAAR AN | R AT —
W AERMERR, R AU BRI T8,
SRAE T HERE S AU T IEZE 20 m DL b, I LBt
HE L DA i B 2 m < 2 m B IE TR IX A,
FEXT S DS, Bk LA M 27 T R T 1 m 132
4 RS, RRBEEHES MR, BAIZE 0 ~
20 om TREEM HHE, TR 0173 5 IR A B
XA PANE N —A R, BB, A B 34
PP 1] S50 % EAT A SR AT T Pk4 o A A s A R Ay
B, LR o A SRR LIRSS, R A R R
b 5 DR A T

KRR E PR R ROR AR 21 434315 SR I i 121
AT BRIy FREBUAT L8 100 g, iR 3
AR 1 om A4 R/NEY T8, RIS
0.053., 0.25. 0.5, 1. 2 mm &JEAYER KA Q2 mm
aby, SR ARZE LT, #E 5 min J5H
VAR 45 4 AL (TPF-100) A 30 r/min £ 38 & R 47 57 43
5min, FHEMEEHIE, KRR A R sk 3
Bewrrf, $5>2 mm. 1 ~2mm. 0.5~1mm. 0.25~
0.5mm, 0.053 ~0.25 mm, <0.053 mm HY7KFaE AR
o SRIGXTRAR I T RAATE 60 CTRH#EATHET . K
&, i RS R AR R AR B o i, A
I3 A SRR B T 1A SR AR AR A2 A AR A 5, +-
AT MRS T R R P 1 iR A A R 4Rk 7

TSR AT A B BT R Fe i3 A
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TRk R = w(Cy) x w(d;) x 100/w(C5)
K w(Cy) RFARAR 2 G 1A R AR b A L 7
(g/kg); w(A ) HZRiAE 2 A R i (g/kg) s w(Cy)
MZARE L R B HLIR &R (2/ke).
1.3 #HEZItH=E

i F 4744 Microsoft Excel 2015 % £l 3t 19074
AbEE, i SPSS #f4(Ver.25, 2017)%f di 17
R 2 7 220 AT AR & 20T, £ Sigma Plot 14.0 #E47

%
2 FERE5SH

2.1 FEKHAMIE T EERE S WIS
TEFRARL 53, >0.25 mm B9 SRR #2541 4%
P2 R K AR AR (macro-aggregate), <0.25 mm 1) 15
ARIAR 3Bk 2 M R PR (micro-aggregate)* . H136
1 A%, A4hE HHELI>2 mm R B S, &4
30.6%, FfiEZLRIFRAAEFRAVEE N, >2 mm K2R R

R RN E T RER S, FEFPHE 150 a 45
A K(E 5762 ghkg, WA IRAHIER T
173.3% . FAEAEFRE (10 ~ 50 a) b AL e + 3 v
>2 mm PR A R T K R R A
(P<0.05), Rif27E 1 ~2 mm, 0.5 ~ 1 mm F10.25 ~
0.5 mm FYHIRIAS 2L A >2 mm HRIKAHRT—
SRR o Bl B DR R AR AR IS 3, 3R AgK
R PE R A4 (>0.25 mm) % 2 SR B HT S G An 5 AR
FEREGSE, TR 150 a AbBUS FKAE 798.8 g/kg,
AHEE 10 a BLES AL -8R 5 T 69.8%, HFPHH 200 a Z
Jo Y 3R P R AR B T W 25 . T A R A
(<0.25 mm) (1%t B 7 R Bl AR AT B3 i 2 [ 1K #
o 1E 0.053 ~0.25 mm 45, FAE 10 ~ 50 a Bl
A i T LA AR BRAE A, PR AR BR A Y
A g ) T i EPE2E 5 #E<0.053 mm 457
H, BRAMEAEIR 20 a R 134N, A AERR 3
3 I SR T BEAR FH A 1 52:(318.3 glkg)o

R 1 FEMEERTFKRSEHARKRIZ S 5 (g/ke)

Table 1 Distributions of soil water-stable aggregates with different pear planting years
FRAT R PNZIE 373 AT AR

(@) >2 mm 1~2mm 0.5~ 1 mm 0.25 ~ 0.5 mm 0.053~0.25mm  <0.053 mm

10 140.0 £ 20.4 fgh 429=+4.1e 105.4 £ 10.4 cde 182.1 +£15.3 abc 381.6+24.6a 148.0 = 14.6 cd
20 186.7 £ 1.5 defg 44.1+£05e¢ 88.1+£9.5de 186.6 £ 10.2 ab 190.7 + 8.9 be 303.8 £ 8.7 ab

30 126.8 + 66.9 gh 59.0 +10.1 abcede 149.5+£35.2 be 193.6 +40.7 ab 242.5+£29.2b 228.6 £ 9.7 be

50 151.5 £20.6 fgh 383+34e 122.1 £16.5 cde 2045+ 13.2a 329.3+10.2a 154.4+£10.3 cd

60 268.9 + 8.2 cdef 70.2 + 7.1 abed 127.8 £4.0 bed 162.9 £ 2.8 abc 185.3 £20.0 be 184.9+2.2 cd
100 277.8 £ 54.6 bede 77.5+12.4 ab 146.4 £ 19.9 bed 188.9 £24.9 ab 171.6 £9.1 be 137.7+32.3 cd
150 5762+ 142 a 53.4 + 1.3 bede 97.9 + 7.6 cde 713+4.1¢ 933+15.5d 108.1 £14.4d
200 306.8 +41.0 bede 833+116a 123.0 +£21.6 cde 132.2 £ 18.1 bede 184.3+7.4bc 170.4 £31.6 cd
240 416.9+903 b 474 +43de 94.6 £ 14.1 cde 128.0 £ 33.2 bede 1747+ 15.0bc 1383 +£35.1cd
250 4893+0.4a 446+05e 66.5+3.7¢ 70.1£9.8¢ 1953+£10.7bc 1342+ 12.1cd
280 406.9 £ 69.3 be 50.4 +3.7 cde 91.3+11.4 cde 115.5+ 18.0 cde 138.4+23.0cd 197.5£539cd
300 324.2 +62.4 bed 72.6 +10.1 abc 99.3 £ 13.1 cde 140.3 £ 17.7 abed 201.4+£27.6bc 1623 +51.4cd
KH 210.8 £ 8.7 cdef 60.0 + 2.6 abcde 200.1£6.2a 78.7+10.2 de 132.1£10.4 cd 3183+6.7a

T RAPEIE I + bR [FFIBEE /NG FREA R R [Fl— R A2 P R AR [ A AL AR R - e M) 22 5335 P<0.05 K5 4

AL LR AR IR IR

2.2 FEKEAME T EARE DTSR T
H ¢ 2 AT, 4 b B BILAR 2t B A R AR AR R A1)
B e LR TR EREIRE, ERE
150 a Ab & 25 FIHAWAERR o Bl RLAR AN TR )N
10 ~ 300 a Ay AL el 133 A SR AR A 73 rh A BILIK & 1 1Y
L RN S AR A AL a 3, 7F 1 ~ 2 mm Rifs
W Er et , AR IR(<0.25 mm) A7 HLAK &
IR o AN TRV FAFL AT B o) = 398 T 3R AR N A BIL 53 A 4 i

FR, BLRE t HEAR AR UL A BB A i A Rl
150 a B KfE, X BE -3 AT R AR 21 00 B LR A
WETHE(P<0.05). FUMFIAEFIII(20 a F1 30 a), 4%
B AT AR & AR, B A Bl AR B (Y 34 m

>2 mm A1 1 ~ 2 mm PN KRR 7 A B
AR AL i 2 (P<0.05), FEIIEHE . XFF>2 mm RifE A
R A HLBR & ZEFP A 150 a BUSFOR(E 13.3 g/kg,
FHAE T X B A 10 a BB H3E5- 51385 T 104.6%

http://soils.issas.ac.cn



354 + b 54 %
x2 2IMARNEABAEANEGNHES 2 (g/ke)
Table 2 Organic carbon contents in soils and different size aggregates
A AERR () &+ >2 mm 1 ~2 mm 05~1mm 025~0.5mm 0.053~025mm <0.053 mm
10 475+0.13 ¢ 8.6 £0.09 be 6.7+0.12d 9.0+0.12 ab 6.3 +£0.18 bed 4.0+£0.07 cd 7.9 £0.08 abc
20 458+0.11e  61+006c  129+0.10ab 102+0.12ab 84+009bc  25+0.03d 7.3 +0.14 bed
30 578+038d  12.1+044ab  14.6+044a 104+039ab 85+041bc  44+0.10cd  52+0.05de
50 6.08+032cd 84+0.10bc 11.8+0.13abc 9.9+0.14ab 7.1+044bc  45+0.14cd  6.0+0.13 de
60 6.06+035cd 11.7+£040ab 13.1+031ab 10.9+0.17ab 84+0.01bc  60+0.12bc  5.2+0.06de
100 6.49 £042bcd 11.4+£0.23 ab 13.2+0.21 ab 10.4+0.18 ab 7.7+0.35 be 8.1+0.11 ab 6.8 £0.13 bede
150 1086+ 045a 133+0.12a  160+0.07a  120+027a 11.7+036a  9.1+034a 103+0.12a
200 715+0.56b 113+0.16ab 159+025a 9.9+026ab 9.1+029ab  6.1+£0.09bc 5.6+ 0.05 cde
240 6.75+0.18bcd  11.1+£0.14ab  13.2+0.18ab  92+028ab 7.4+0.58bc  47+0.14cd  5.4+0.14 cde
250 742+0.10b  82+0.12bc  10.0£0.09bcd 8.8+0.06abc 7.7+0.05bc  7.5+0.12ab 6.2+ 0.15 cde
280 732+041b  11.6+0.18ab 123+0.19abc 8.1+02labc 6.8+043bc  4.1+0.14cd 44+024¢
300 6.83 +£0.40 be 11.0+0.26 ab 152+0.33a 11.7+0.15a 8.3+0.15bc 5.5+0.12 be 5.3+0.10 cde
A 6.35+0.12bed  65+004c  85+004cd  50+0.16c  3.7+018d  34+0.l4cd 154012 f
1 54.7%; XT 1 ~2 mm BARRATERIK, Fihf 150 a + 120 0 o i
A PR & B i iR 3 16.0 g/kg, FAL T IR A AN ool T RERERE N d
10 a AL - HE R = T 88.2% Ml 138.8%., 1 fEH: B I e \
fRLAR RN AL 53, A LR 5 53 A B R AR AT BR 1) < 80 ; :
AR B A RRR BIRPA IR A TRIRE 5 oL |
250 a MOV ST, PAEMHIFI 38 ghes MIFRHE  E b u
200 a ST, BT 1.03 gke. 4 g s bl 4] 1L, :
FHE 1 AlAT, BRXT R AN, e v A R Y 24 20 ol WIS . ¥
) -E e A 2 Uk S A BB TR R R R 1 jjj
(>0.25 mm)= T AT R4 (<0.25 mm), FiHE FE4ERR 10 20 30 50 60 100 150 200 240 250 280 300 CK
AT, ] - S P 2R A A LR ) 5k e S B FHEAEIR @
W T R, BB R OII(10 a F1 20 a), 1S (B R/ ING PR [ R AN A P R AR BR - HE ) 22 53 15 P<0.05 3%
KA, TR

PRX A BB ) DTk dnl 2 e T A AR B (P<0.05), 43
HAF] 56.46% 5 58.26%, )G BB G,
31X TR ER T AT SR A B Sk I A R AT B Y 34 o v
IR AL A, RIARAE 200 a J5 9734 A
RARXIAT HLAR DTk T A, e . KA
RIS A WL 1) TTRRR 0 2 v T AT SRR, DTlikEeh
68.06% ~ 98.78%, AHEAR H 1-396(39.76%) BTk R4t =
28.3% ~ 59.02%, HAF{HE 100 a AbEASSTHR R IR
K31 98.78%. ALEEAMAEFIIA0 ~ 50 a), KHIREXA
BUBRI TR KDL SR, ARG TR , P ArRR
ik 100 a Ji5 R FTER AT HLAR I TR R TG B 5 25 5
23 TEAARGSENBRTHRFE

H2e 3 0l AL, BEERIARIK>0.25 mm) & &5 8
F AR £ B 2 [RIAEAE AR S35 19 IEAH G 56 R (P<0.01),
M T3 A B AR (>0.25 mm) & & 5 BA PR & 2
)77 A AR S 25 7 A DG R (P<0.01).

1 R[EFRAE 4 IR £ 35 A B AR X B A B STk
Fig. 1 Contribution rate of organic carbon in aggregates to soil total
organic carbon

®3 TESANKSESHARKSEMMAXE
Table 3 Correlation between soil total organic carbon content and
aggregate content

SOC PNEIE LI Tl AT 5 A
soc 1
PNEIEZEN 0.8417 1
[EUGE LI —0.841" -1.000™ 1

e IR EMEIA P<0.01 B KF-.

M 2 AN, BEE FRALAEBR 30, A4 e
B B s R A SR A A 2 M R sl AR A i34, 35
TSRS R R R RS, B 7EFME 150 a &b
B KAA, BHLR S EI8F] 10.8 g/kg, HHE T X #
A I B EIRE T 41.7% (P<0.05); 3R R
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Fig.2 Content changes of soil organic carbon and
macro-aggregates with year

Tk E] 798.8 g/kg, FHESTXIHEAH L3 T
45.3%. XAl gAY & AR S B, A PUTE
R - HE A R P R A RS 5, S AR
i %5 - ST SR AR SR 5 g KA R AR AR s A, A AT
RO R A WL R A7 A R TR AR .
BAGEFAERI], R R MUK & A
Fhass, HHERA RIS EAEFE 10 a b HUS e/ ME
T HEAT B B R 20 a AOHASHR/ME, H 5 10 a &b F
BLBR & R TC BB 225 . PR 200 a J5 KA RIS
w5 AE MRS RS R E T AR, R IERRRIAERR
BRI FEEARTE T AR 50 ~ 150 a AbEILE IR ETE

3 e

30 FREKBAMEX T ERARENEES RN
- A AR AR e AR K R B A 38 R
TP B A A >0.25 mm 1Y B BRSO
R E N ZE R . = M T B BB Ay X & R R
A7 - HEE R A R 1 AT R R ZE PO, (B RS
Y 0K 0 2 % - 498 1 DR 804 8 — J2 IR I
BARE . X F) Ffaf e BR 38 1 % 5 o B R 5
i, 7K RIS ] 1 A SR AR I 2 45 HH i s T B 2%
IR -3t R AR R3NP R AR
A RS ARWT T B AR FRAR A R SR AR B e i
W v e BRI PIRAS, IF BLAE SR 100 a bR
PR KA . AR BE B B AR FR (10 ~ 50 a) 135
B A SR A 1t B AT BRI i3 m (&1 2), {H3))s
AR BRI 1 DI B P R AR S e ek 22, HER
R S LI X IR 48 Bl 2 PR AT R A 14
TEFIFE 150 a AbHRAS 5 KMH 798.8 g/kg (£ 1), JFH A
FAE 100 a JF AR BB 58114 R AT SR AR 5 4 vy X0 A

(& 2), X5 FRRER -8, X EZREE b
A e X PR AL B S AR BRI, R R R AR K
B KRB 3P, I FAYIAR 2R 09 5300
PreT LA IE 3 A R AR R A AR, B kK Tk
B2 PR AR BRI, H 25 TR B I BLAAR 250 T2l
A B 4 AR

ABFFEHRAEAERR 150 ~ 300 a &b 43 bR A 5
IR R NIRRT REREE 2), BHETH
KAMAE AR PR A - e 58 I8 R 35 5 300 a 11 H3ERE S,
KPR A 150 a 4b T & AT RESE o i R4 + 15
AP i FRESZ I, VR LA R A5 1 BEAS
i, A AL AT ) R -, A 54
S 2 - 4 A AR S5 F P2 TR 200 a S5 A4 1
R AR AR AR AR RS | 8 S X9 X A8
FEAE i A BIF TN , T R PR A 224 T 48 B A -
SITHIRRR, I R & BRI T R, £ T8t
HEBRIIN . R T A RS, Lo T
BRI TR RN W 8, 3k e K 2R BB MR AL YK
AR R fE AR AR o
32 REKBAMEXNTEFIHRSENHI

B 25 7 i () TF B, B A R 2 5 - 1R 25 4 (1) 1
P 5 AU e DX A AR A4S S A A R A it A
e MRAL B G o EASIFZE v, B2 FiARL AT R Y 388
TR LR S IR S L THE TR, 17
150 a AbHUAS R AAH 10.8 g/kg(& 2), 12 T b Fh
FEAFEBR (P<0.05), X AT RBSE R N 7E R bl AR SRR R 40
HhRAE 150 a BYZLHJE T8 A i TR AR, B
(14785 A K 55 A A A A e R X S P B, A
(R BRLAR A A WA SR P Bt 2 A AS T I 134 3 7, DA
1B AR 38, (5715 A HLaRAE R —A
E K, FMAE 10 ~ 20 a B9 HEEA PR & B B
INT A FHE(P<0.05), % FZE P 4l B4Ry Fh
REREIR T AR TF B 15 AT B AS e SR AR GS # , ASFI T
TR ) ERFRICR, , AR AT HLRR &t i ok, I
ELAIR R A A KA A, B A K R BB IniA
BRYTER, PR R RS, JEA
WiyE IR, G5 SR RA IR S B, K
BRI FAE IR PG, AR Rl S Pt
AN TR TR i, DT S 3808 ML 75 2 12
WARE TP, ARRIAERR 150 a 5 A PR
N R 2), X AT REAE RN A B AR
AR TRIHRC RS T4 S s A 28 GG A 40 i o A )
FELIHS FIUHA A A B 25 25 T 7570 B I RHEL R KT
HAIE 200 a J5 LR LR IR AU, IRTAZIE T
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W AR ARIR S, R B AR R, B AR T ik
AU, 200 a J5 19 A ALK & AL TR R KT
FLIF R AT e A T 1 4 22 4F (0 95 I 25 A AL A9 1] )5 -
B, 2R AR ZE O3 g v e e S R e (4 LA 5
P o - HEA MRS 75 F Bt 2 oA 4T IR A 334 i o 28 B0 114
Je LG TR RS, BRI A SR - A LA
BUSHRARAE, & TR ML . AR5 i e s
RE AR5
33 TEHARGEHMEGIHRSETUIEFHN

ER

3R AR AR BT A, T BT TR 254 s 245
YT R A VER, A ALTE N R 540 S S e
AT B AR 2R o 2 5 A5 PO 2 o Yl R 7 P b X
HIBRE RGBT 42, 5% IR AR S5 AT LA 1) 75
SR FE A oA LA AR AL S KRR K A
RIARM S REIHIEHERER ARG T, KR A
2 Wb A AR BR A3 N, - HEA LR & i 5K
PER AR 2 A A R AR — BOIRES , ¥ 7EFP A
150 a AbHUfS e KM, X5 FRirsRas R —5. KM
ARG HLIT AR A AR, TP A%+ 48 R 4 e ) S
(OGRS 1) 3 A R 0] T - R 2R 1) DR
%E%[ZS]O

P SR A 5 4%+ HEAT HILRK 75 0 50 A Bl 2 A A
FRAEAL, 150 a A MLER & BAE A RAR 2GR 5N
e 2), XEZRER 150 a kb HIEEA VRS
L S T HAKAERR (P<0.05), hn K RIA A7
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