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ZRFEITLEET T RIREHEE HEm”

IO % &Y, IR, A4 B YA

(1 M AE R TARRAAES SN GBE, ®at 210044; 2 LIS Rl AT RE ke 4 20 Sy s (rh B2 Be g at LIERTSE AT, ot
211135; 3 HE A B BHR S 4 X RIFFFT, st 100081)

OB RGOS T T R R SR, LASE D04 LT S AR R B LTI IR 4, BT
LR IR ERAE P Fp AL BEXT LT TR B ST HORE IR . 255 A0, LA INANIR, A INSRIEADHR g 28 ok As T 4O B b e, sm T+
BuuREokE . ARELRE . AHWRAEASE, BT HEFERAME KR, 293 3FMAMEINAEE, $Erasrsh+ e
FR B LR AR S B IR 14.9% F1 13.8%, AT E IS 16.3% Ml 12.1%. [FH), ARERINANEREE R T 4135
XA T R AR 7y, SN LI LA R B LR R A RO S RTE 0 ~ 60 cm 12 B EFRFA, FHER T2/ E
19 2022 4, SEINALLFE+ K L 20 ~ 40 cm H 2 ARE KRR K 271.5% & PRIZRATAL X 2T 48 R 245 30 B /K i i STk ok
TR R, SUBKLL B4 55.3% . 23.8% F 19.4%. IZWFFE N A IRERATAL SR ER FHT HEHCI TR M T SR 424 T HHAE
P, A PR AE Ak P o BT LT A ) S R T H T e R ARG 01, SR X (AR Y - AR R M T R A R A
KBEW: IR LHCAACEOKED; FEWHETR; LHORAE; sy

FE S S156.6 XEkERERD: A

Effect of Winter Green Manure on Seasonal Drought Resistance of Red Soil

WANG Ye!?, GAO Lei?*, WANG Yanling!, ZHONG Yong?, PENG Xinhua®*

(1 College of Ecology and Applied Meteorology, Nanjing University of Information Science and Technology, Nanjing 210044,
China; 2 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences,
Nanjing 211135, China; 3 Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences,
Beijing 100081, China)

Abstract: Given the increasing challenges posed by seasonal drought in regions with red soils, this study aimed to assess the
regulatory effects of winter fallow (CK) and winter green manure (CK+GM) on the drought resistance of red soil, focusing on soils
derived from two parent materials: Quaternary red clay and red sandstone. The results showed that compared to CK treatment,
CK+GM treatment significantly changed the physicochemical properties of the red soil, in which increased soil saturated moisture
content, effective porosity, contents of organic carbon and total nitrogen, while reduced soil bulk density and wilting moisture content.
After three years of CK+GM treatment, soil organic carbon increased by 14.9% and 13.8%, and total nitrogen increased by 16.3%
and 12.1% in soils derived from Quaternary red clay and red sandstone, respectively. Meanwhile, CK+GM treatment improved the
resilience of red soil to seasonal drought. Under CK+GM treatment, the effective moisture contents of soils derived from Quaternary
red clay and red sandstone were significantly increased in the 0-60 cm soil layer during the dry season. In particular, during the
severe seasonal drought in 2022, the effective soil moisture content was increased by 271.5% in the 20-40 cm layer of red soil
derived from Quaternary red clay. The contribution of winter green manure treatment to the effective soil moisture content of red soil
during the dry season was 55.3%, which was greater than those of the parent material (23.8%) and soil depth (19.4%). This study
provides direct evidence that winter green manure treatment enhances the resistance of red soil to seasonal drought by improving soil
quality, and demonstrates that it is a recommended measure for soil resistance to seasonal drought in red soil areas.

Key words: Soil parent material; Effective soil moisture content; Seasonal drought; Soil fertilization; Soil structure
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ZLIEAR B [ Eh A A SRR A [ R
DB R A AR M LR 2R A
BREE TR T HERHE A LRI T, 3 B g O 0 X T
e 26 7 W 2 P SR R, ) 2 1 28R 2 A
RERY K45 . ITAER, TERIREBR AT =T, LXK
(2 PR SR AU D 2, 4 21 A Aol A 7= A A
AR TR PR, DL 2022 AF 4, ZIHEX
I T 60 AFkd T E A AKIE FE, XA AE
PR R Z N T BRI EE

IR AL Z A T R AT B ETR
0 - ST R R R RS, LRI RS
HORI FEARRL, T RAE AR R B A R @, b m] 1A
SR AR R AT RE UL, AR BRSBTS K
B, ACHEHIA UL Y- BREC I T LA s 4 M AR 45
g, ik AR K PR BE , BEMI P T R PR RE
ERACAPRRE R IL A B BR A, AR HFTERM, Sk
JERAE AT LA 5 4R T - S5 BEAR PR R A AR MR o F
PRHL, SRIERHITRERS A AR IR LA L, P IRy
BN, SN IR i R A,
TR Y M g iR A BRI ISR,
AL T M AR AR P B S A B R R A R
Iy, e Z > Rz, R R AR
YERL . SRT, H R 5C T2 RERAE R RO = =AY 5
RE SR TE BN AT BR

J L RE R R A 2T R BT A RE ) o AN BE B 2%
PF2 BRI ZE R AL J1 7K A 25 5, 2R 52 00 H:
PURPERE , (EJE , R T AR R TUL 7 20T 6E
FURT ARSI BN, sk A7 s St o8 &
W, B TADERFELLE, BNLAH LT
L0 N VR BRI T BRI A KR, REAS A AL

300

(20214 [ 20224

200+

P FR I (mm)

100

I HETEZE R

ol 2 2 J% - R AR )k B8 1151, DA T T R AT A 2 Yk
TR M ERRAFNIN AL, W R E LR
FENE I %90 AR TH R 21 + 8 & LTI, /R AE
PRI LI A RS NI, & PRZRAERR ALY AL
AR SRR T A T SR, R 2 5 DY
EREA R | EAR UE ey S s EA ke SR N EIL VA I i a
e

ST, AT R, RS
BUREJFUR B L0 h & RS Rl B AR P it 5 g
TIRYSEME LA £1 85 DXCH0 54 it A 8 5 2 L PR K
3, W AR URASAL TS 5 R A B T2 R R A3t
PR H#

1 #R5FEZE

1.1 HRXHER

ARG AE VL PG 48 TGV T AR VL XY v L 2 e
LA S i (28°15'N, 116°55'E)JF ., VL4
by J LAY LTI DX, SRy S HRAHT Z XU, R R
{HAE NS A ARE, 50% LU LR#EKHBL7E 3—6 A, Bl
JE R 7—10 HEHE SRR, SR AERTTHT R o
W] (2021 4F 1 H—2023 4F 12 ), WF58X H 8
IR 191 C, dE HIRES 413 ¢, RAREN
~7.6 C, FFHBEZEHUR B 877.7 mm, AEFH[E
K& 1602.9 mm, Hd, 3—6 H A H MK E 4
TERIME Y 1.8 £, iz I e 28 HUR AT 4 4F
SRR 7—10 A 1A BIREK AN B A S {E Y
50%, TMVETEZE R A2 AR (E Y 1.5 f5. I,
3—6 M iz X BRI 2, W 7—10 H hFE A5k
TREE ). NTRRE LA, 2022 F0ZE T
FaOhE, 2023 ARARXTRIE , 2021 4E R

- A 1300
20234

1200

1100

TATEZEBUR 1t (mm)

B1 20212023 F££F,. EFNREAYNMMERLBEEZHAE

Fig. 1 Monthly average rainfall and potential evapotranspiration for the whole year, dry season, and rainy season from 2021 to 2023

1.2 RIgiEt
ARG TERTEA N 2 m B/NXKFE, DX RA
[ 4 A ik, PR N 1 m, Bk 8k 2

FhBE I K T AILLIE , B4 A 20 DU 28 41 %6 - fn i
Ao TEARBFFRIBEFT R 2021 4E 1 H—2023 4F 12
A, B —ZRED , (B2 AN E KRR 13),
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TR A PRI LRNE X 20 2 1k - S HRARN BE T (3 i) 1139

WHE 4 HPIRL, 7 ARG, Ao N G .
BEFPEE L 2 PR ARAL T . & IR AL BR(CK) F 4L Z 4
JEALH (CK+GM), CK AbHRENER4EE R £k, &
%+ #h25 IH , CK+GM b Z2 5 CK AR AR FF—3L,
MAEAZERMAE AL 8 N, AR 315 7E 9—10 J#l
FEACH S b, 554 3 A AL S NBIRIAH , i
FHVREE R 0 ~ 15 cm, RS b AGA KAFBURIA 5 LA B
THERE A G, YT 37.5 ~ 625 thm?, &7/)
IXR HIAH ] A IE 5 2 AT £, Bt 5ok 120 kg/hm?
MY EALER . 300 kg/hm? 1Y i) W R 5% F11 120 kg/hm? (1 R
Fo OIS 3ANEE, 412 MK, FFRE
TR B M2 T (GE i) 22 7 3, SRaater g+
ML AP 1 R B LR FR & & 0 5k 48.6% Al
22.7%, ¥yRisrwlh 31.6% F1 16.6%, Wk HHN
19.8% i1 60.7%.
1.3 #5HRIUE

1) HHESKE: FEBA/NXHEE 1 4] 100 cm
{4 PVC &, A1l E #55X TDR(Trime PICO, IMKO,
Ettlingen, Germany)shZSilE +3EK 5, W% K
B2 8 1k, BEFE I I E 69 YR . e VREE R 0 ~
20, 20 ~40. 40 ~60cm, AFNREERRNE 2 NE
i, BOHIME, JLR1E 2 484 A~ 30K B

2) HHOKAFRIEMLZ . 2022 4 10 A, FEEA
INK AN HIFR T R4 0 ~ 20 em 2 (9 JFOIR ke
fh, EEE SR E, AR RS, FRE L
THEAR A S KR . B AR A O, R E 8
ANEDHLUEHE, 435k 310.1.980.6.2 192.7 .2 773.6,
3100.9, 5371.1, 6 933.9 19 806.1 r/min, XJ ;% /s
439 10, 100, 500, 800, 1000, 3000, 5000 Fi
10 000 hPa, 7 E§LoHLIA B e i I T A B JF dR it
imF, XFRiEFE] 430 10,0, 26.2., 48,5, 55.1., 58.2,
73.4, 80.5 1 90.1 min, &.058 EBUHERTT, T
WK G R, MENZW Sk,
YRSEIEAT N — NS S A B 0 o 58 B A A o
I BERTI R R RERA 105 °C BYMEAEHET ZE E , 1t
SRRSO, LUK B K S SR AR K

DL KW Ty i A bR, DA SR A K
(cm3lem3) g\ Ak bR, fEHI Van Genuchten #% 7081
B HHOK R ZR, B RIA R

0=0r+(65-01)| 1+(a-h)" | "
A 0 AR EIKE (CcmYemd); h MR TIKSk
(cm); O F1 0 ol AR R AR A S K B AR A &K

H(em¥em®); (cm™Fl n BLRIUEFZH, m=1-1n,

FI LA 7K R AE I 2R, mT AARAS45 R i A
FEE KA, R 15000 hPa W% 3 Al 3R R &k i
S A AR S K i S EoK R 22 A0 1 5
AR K

OBk = 09291 — 6w = 15000 hPa) @)

FI LA 7K R AE 28, A B ) R SH
LB A L o FE— AR AR P, K N
FLBR AR N HR 1R 2 AN ) AR ) [BDE B LA, 24 135
KW Ty FEE i I AR — LR B JIER
1 o829 i A L =7 o

4ycos

s== 5 3)
A SHEHEW S, hPa; y Ak FEmE K S, HAH
9 75510° N/m; XFFRHLAE, oK B LA v
HEARN, B Pl E R 0; D S BAIE i HAR,
mm. Bk, A@)ATEA AR )T 3 Y
LA K (), HIAREIEIFLER 0 (£ 1),

3
°7s @)
F1 HIEFLBEIEARRIMTE
Table 1 Calculation of soil pore indexes
Eizg ) FENERE SEROK B

KFLBR >50 um Ocw = onPa) - O(¥ = 60hPa)

RFLER 0.2 ~50 um Ocw = 6ohPa) — (¥ = 15000hPa)

LB <0.2 um, RIZEE A Oy = 15000hPa)
LR BROKIEFTRFLER Ocw = ohpa) — O(w = 15000hPa)

WA fE R NE AR AL

Oy = ohPa) — B¢ = 330nPa)

3) Hifth +HEMLIEFR. 2022 4E 10 A, fEfA4
INX 3AANELECREE 0~ 20 cm 8 H4E, IRE
SE, HBRHPaY . mRERY, ARKTEL
10 Hif, RHWAEENE LEBR 4 o 100 H
R e 2 SRR o e = o DB e 2 N e 81 [ A
B2 IR A2 S 7 ) e ),

1.4 HiEAESSH

HIH Excel 2007 4R 2EAT£CE B BRI AL 047
K FH SPSS18.0 #4117 Pearson HHIEAMHT . PR E
J7 4311 (One-way ANOVA) ., Jfi57 t #:56 (Independent-
samples t-test) F1Z (K 32 J7 227381 (MANOVA), FIH])™
AR A5 R RN 1 87K 43 1 DTk . 25 R
Origin 2024 44,

2 HBREHS

2.1 ERGRIEXTIEE KRR
Z& RSB (CK+GM) b B 2l 3% 1 21 S i) B Ak
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JEYE(FR 2). WRHSAR I, YRR A 2R 2L
Bl 5 CK AL, CK+GM 4bH R ) 4 1
MEKEMEIAR IR ERST 6.0% Al
20.0%, +HEEHZE KR BERIKT 9.5%; M1k
AL RN AR, CK+GM AR R A& K . B3
LB AE A R B ERE 7.9% . 25.0% F1

43.8%. fL2FFEPR T, CK+GM AbHX J R 21
A BRI 2 A S A S X T A
Bt hkBFLaOHE, 5 CKABME, CK+GM ZbH T (¥
AP 2R 0 B ER T 14.9% F 16.3%; Xt
T A LEFAEE, WaheERE T 13.8% Al
12.1%.

* 2 FRRELETRMEROIBHEARIBUMR

Table 2 Basic physicochemical properties of red soils derived from two parent materials under winter green manure treatment

CHIEREAR: ey A= AR ARy e EAR:
+-HER AL bR
CK CK+GM CK CK+GM

+ 578 H (g/emd) 1.13+0.01a 1.08 £0.02 b 1.27 +0.04 a 1.19 £0.01 b
MR 7K (cm¥/em?) 0.50 =0.00 b 0.53+0.01a 0.38 +0.01 b 0.41 +0.02 a
A RFLER (cm3/em3) 0.30 £0.01a 0.33+0.03a 0.24 +0.02 b 0.30+0.02a
JHZE 5K (cm¥em?) 0.21 +0.01a 0.19 +0.00 b 0.14 +0.02 a 0.12 +0.02a
WA (cm¥em?) 0.25 +0.01 b 0.30 +0.00 a 0.16 +0.02 b 0.23+0.02a
+-3EH Bk (9/kg) 410018 b 4,71 +0.09 a 449 +0.12 b 5.11+0.19a
+ 54 %A (9/kg) 0.43+0.01 b 0.50 +0.03 a 0.330.00 b 0.37 £0.03 a

e AT AR /N S 3 ) — R [ b B ) 9% 5 8. 35 (P<0.05), T Il

CK+GM Lh s T LU LB oA o X TP £
HERET, CK+GM AhBEYS 34 T KALBR 5 e,
T LB RL B B R (B 2). M BEBTR A U4
SR RE AR, 5 CKAMHAHIL, CK+GM 4bR
THIRALBR S R E T T 22.9%, HfLER 3 R
T 9.2%, ALK EREIRT 10.4%; HEEFURLLED
ARE LR, 5 CKAABA L, CK+GM AbFE R Y

030 B cx [ CK+GM
' %@§g§i AR

0.25
o b a
So2of b a
“B
015 ap @
N b
1 d b
o 0.10 b
=

0.05

00 L
RALBRE o LB AL B 7L AL L
FLp A

(A [R)/ING PR30 LB bR P b A B 8] 22 5 B 55
(P<0.05), FIal)
B2 ZRFLLETHEMIRLEFLRILES
Fig. 2 Pore distributions of red soils derived from two parent
materials with winter green manure treatment

KALBE & e BRI T 72.8%, HLER B E MK T
4.7%, THFLB R EFEMET 8.5%.
2.2 ZRFBIFLIEEKS BT E ISR

2021—2023 AF P Ffak: BT 2T 58 7K 43t (8] 3 28 ik
(#l 3), CK+GM A3 7 8K & ik, (Him
MR EEAEZ LT, TiIeW RIS R Z, g
R MR A kT AR B IZME . AFEE
B, TERNAaF AT E, CK+GM ZbH R 5
T 20cm LT 250K, MR R A kK & 414
4% 40 ~ 60 cm )z K o3 A e 1 LAEEAS 5T
Ff, XFHENLAFE R ELEE, CK+GM AHE
FARET 20 ~ 40 140 ~ 60 cm R HIOK S, 4R
IR AT R 17.0% F111.9%(F 3), %) T 0 ~ 20 cm
TR EHOK A TR E W, X TS LK E L,
CK+GM A3 5 Z 45 1 40 ~ 60 cm +JZ K%
i, PEEEEEN 9.8%.

AFAEG FIARFZETT, CK+GM AT + ek 43
FIs2 A T AE . 2021 4F, $22(7—10 H), 5 CK
AEFEAR L, CK+GM b3 T 53 MU 28 21 %6 1 &
LI 20 ~ 40 1 40 ~ 60 cm )2 7Ky, HEE LA
Sk 14.0% Al 11.3%, WS ERT O EE T
2134 40 ~ 60 cm +)Z T 1E/K 5 10.4%; F 2=, CK+GM
Aab PGS 3BTRS A B v i B TR, A R e R

http://soils.issas.ac.cn



%51 TR RGN LL 8 Z5 P T SR HCA RE 1 A 52 i 1141
——CK CK+GM | HFfKkE
EAEREA R EAR T
04
400
03 z
E
02 200 1z
%
0.1 &
OmBOem 1 Lot 1] (929 em b Ll 0 T
5 04
5 03 W
%02
&
B
= 0.1
T 20~40¢cm | 20~40cm
0.4
02
0-1t40 - 60 cm 40 ~ 60 cm
202111 2022/1/1  2023/1/1 2021/1/1  2022/1/1  2023/1/1  2023/12/31
AU (HE/R) HA (4E/H)

3 ZAFELET AT ROBLIRERSKEDSEN

Fig. 3 Dynamics of volume water contents of red soils derived from two parent materials with winter green manure treatment

#*3 ZRAZRELETOESKENELRGIHFHE
Table 3  Statistical characteristics of red soil moisture contents with
winter green manure treatment

N Tk B A B A E KRR
Eem) - emfom?) CK CK+tGM  CK CK+GM
0~ TR 0.25a 026a  020a 02la
20 NI 0.34 035 027 028
EME 0.14 0.14 010 010
BRER%) 221 223 241 240
20~ SEHE 0.29b 034a  025a 024a
40 o] 035 042 029 029
E/MH 0.19 023 016 016
WRER©) 134 147 141 145
40~ SERE 030b 034a  026b 029a
60 o] 0.34 041 029 033
Ey/MH 023 0.26 017 019
5 5 2 H(%) 7.9 105 103 110

A3 17.0% ., 18.0% #1 12.1%, 2022 4EZ=TiPE T 5
R AR R A BB KU AR K i
) 18%, i R 2% H B K o MR 1.8 f5. &
7=, CK+GM AbH5- ) 248 TR eI 7+ E
414 20 ~ 40 140 ~ 60 cm + )2+ K> 17.1% FI
10.6%, W EHRTE TR E KB LIE 40 ~60 cm 12

+HEK 5> 10.7%; FNZE, = H B ERTT 20.8%.,
16.5% M1 12.1%. 7¢ 3 Fwssiiin], 2023 FEFT51k
TEEAWHE, B2, CK+GM A9 B 4T T
WU LT Bl R B LTHE 20 ~ 40 F140 ~ 60 cm )2+
HEK Sy 20.0% 1 9.9%, ZIHbA K& 414 40 ~ 60 cm
+ 2 KRR 6.6%; W2, =& WER
F+T 20.1%. 14.2% #19.2%.
23 ZRGEMEBEFOEFEUAKENZMN
ZA e R R SOKE AN TR K &
B EREE AR (E 48R, T CK AR, CK+GM
AOFR R EARELTIE 0 ~ 60 cm T2 R T AR K
o X TR IUZLLLEE A F LI, 2021 4F | 2022 4
2023 4 0 ~ 20 cm )2 AR K5 AR 227.9%
37.1% #119.8%, 20 ~ 40 cm + )2 3 MK SAEA RS
K4y B4 83.1% ., 271.5% 1 95.1%, 40 ~ 60 cm
24304 58.6%. 69.4% F 40.6%., Xf T4IHbA:
RELHE, 0~20 cm + 2 HHEA S KERE 347K
AR R 4R R 135.9% ., 150.7% il 44.9%, 20 ~
40 cm + /251545 19.7% . 36.8% #i19.8%, 40 ~60 cm
SR 52.1%. 52.8% Al 30.3%. LAk I, 04l
A e ol RA R e SR S v LAY G S R ES S WKL )
WRTLIRP AR TN, B SRR N, PIRP BRI
COERAREKEY B E T, R ET R o™

http://soils.issas.ac.cn



1142 +

4 557 &

0.2

(202148 sppULier Bt

a a
0.1r b
b
a
L
0.0

B ck [ cKeGM

ARIPS

0.2
20225

BEEAIFEHUE/KE (en’/cn’)

0~20

20~ 40
LIRWE (em)

40 ~60

0~20 20~ 40

TERE (cm)

40 ~ 60

4 20212023 £EF(7—10 A)3 MRETIEENESKE
Fig. 4 Effective soil moisture contents at three depths during dry season (July-October) between 2021 and 2023

(1) 2022 4FFE, CK+GM Kb 525 + U 800 F K &
MR B -

T2RE . BEFRA RS 3 IZE X 0 ~ 60 cm
T E R IR BOK S B 0 2 KR T 220 B s
REE HER, HEHRELE P<0.001 KV I 5250
x4 TERE. BENEREENESTTEFTYEKE

FIHEES

Table 4 Variance analysis of effects of soil depth, parent material

and winter green manure treatment on effective soil moisture content
during dry season

S df F1H Pfd
TRERE 2 79.790 <0.001
B J 1 4,983 <0.05
EJGES 1 8.328 <0.01
R <B) 5T 2 1.439 0.247
TR R EE <& R0 2 0.443 0.645
B} 57 <A R 4R 1 0.369 0.546
R R B 5T >4 PRI 4T 2 4.366 <0.05

BREAAROKE &, ZWSEHE P<0.01 K i3
SN A RUK S &, MRETfE P<0.05 /KF &5
i)+ ROK & i, H2RE | RS EFEET 3 4~
F R A ROK SRR STIMK I R 55.3% . 23.8%
H119.4%, T —=&3Z HEAEBTTHRAF] 2.0% (151 5).
3 iFig
31 ZRFELEFHTRELAETERE
SIHE— PRI XSO AR 0 B A )
FARN  ARBERR I, A R ERIE AL BRAT B T 4L
ey bE v — A RN, 5 CK AR,
CK+GM AbFRAE #E T 3Rk A A 8, it 34FEAL 3,
AR A BN AR S RIER T 14.9%
(P<0.05), £Lfb ik B 4L = 1 13.8%(P<0.05), +
A HLAR i e T I o B AR R R AR 2D
S IR IR AR S, WD, RHEA L
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TR A PRI LRNE X 20 2 1k - S HRARN BE T (3 i) 1143

1.5%

T ff 1]
23.8%
2 AR
SRk 353%
LR
19.4%
I

5 TERE. BRMERAFENEFLEFYIEKE
RIS

Fig. 5 Contributions of soil depth, parent material and winter green

manure treatment to effective moisture content of red soil during dry
season

KRB TP Y BB N AR (R 1
A 4% S — 25158 T 398G MLIR I AR RICR
PEERFEMIEYE . Khatoon Z5RARGEFSY R IR, A
AT LAY ) 43 fifk 0 AT AU e A R T A I - 48 v [ A7
PIEAS, $eTt LR B AR e iR e, Wi
AR TS EYIXT A SR Ia HCEEE 71, DAgERE™
HARER, ARWFSY P A N SRR AL FRAE G + 357 40Tk
BT TS5 RS AT S5 SR S AR — 342627 ) FE iy
fil I, AR RIA R, RGN RE LT
HERFLBRZEE , BRI W B T KL & He,
SEIULLI R R F L E S50 m AFLBRIE N T 22.9%
(P<0.05), LIWbH & B LRI T 72.8%(P<0.05) (]
2). TIESLBRZEH 5K SCIIRR YA G, FLBR O
Wil 7K 43 e b A5 4 7 =R AR ] 281 S I 52 )
KATTIRERI R HE . L, HHEK @M vi1E b+
HE i W EE R AR A PR ER B AL B — Ty T AR 2R
B 4 B LR R i TR ERIAR S,
3K B A3 VE T B SR BB Z LR A BB R i 4 7
B —JriH, RNt B B P A R
A5 L HEFLBRZE A BY - A HLAR AN+ AL BR &5 4 2 (7]
AR B ARG, $08 R I KT B S R o
BRI, A& PRERAE AL BRRE i 35 3R T 3 B R K-
3.2 ZRAFBAEBRFTAEMTIERE
T2 WA fE LEYE R AT, fE kAT i
B ST, LLE X ZE PR T X EY = 5 0 A
HE, H v 20T 2T M R A HRAR R ) X i Hh X R
AT RRSE R R 2 O E . AR R, A WS AL
FRRE W E RS PIA L B EZE 0~60cm 12

AR K (B 4), HHEA UK REA AR T el
it T EHUR R ) OCHETE bR . AR, i RS CIE
A2 N A i IR Rk AR B, (AR, RINSAE
FRL X 3 AR 0 6E S AR 9T LA R Bl o AR 98 45
TN A TR S M AE 23R AR 25740 1 T 52 Dy 8 J 1T A
FRERHE T B o 203 R A 30 K R B A2 31—
AN R ILF R, AR R ER, TR
SR M HOUK S RO B H R, HKEL
PRERALAL S, LR T REBPER, 3 AN Y Tk
435k 55.3%. 23.8% F 19.4%([&l 5), +IHEVRE
K, HHEZRNZER RZm )N, XA LT +
B H HLAT TR S KR R R B, AR Y S R
WARREE R R HOAR Ry 8 25 A 20398 R i, oA 3 ik 2
BURFE E  BEA 22 AR RS,
AN SR A AL 38 TTRRATS R T R MR, X SR 4 PR %
JE A B A i LT IR B T A E S . AR,
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