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Coupling effects of different land preparation and vegetation on soil moisture

characteristics in a semi-arid Loess hilly region
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1 State Key Laboratory of Urban and Regional Ecology, Research Center for Eco — environmental Sciences, Chinese Academy of Sciences, Beijing
100085, China
2 University of Chinese Academy of Sciences, Beijing 100049 , China

Abstract: Soil moisture is the main environmental factor affecting vegetation restoration in the arid and semi—arid regions.
In the small watershed of the Loess Plateau, reasonable land preparation methods can be utilized the surface runoff
effectively and thus supply for the soil moisture during the vegetation restoration processes. In the present study, a small
watershed located in Dingxi City Gansu Province was selected, based on the field survey data in the growing season.
Different land preparation methods combined with various vegetation types ( Level bench-Caragana korshinskii, Level ditch-
Prunus armeniaca, Adverse grade tableland-Platycladus orientalis, Adverse grade tableland-Pinus tabulaeformis) were used
to investigate the soil moisture dynamics during the re-vegetation. Time domain reflectometry was applied to record
volumetric soil moisture in the research plots at 12 different soil depths below the ground surface (0—5, 5—10, 10—20,
20—30, 30—40, 40—60, 60—80, 80—100, 100—120, 120—140, 140—160, 160—180 cm) during the growing
season of 2014. Meanwhile, the vertical soil moisture layer could be divided into the active layer, the second active layer
and the stable layer according to the optimal segmentation method. The results indicated that; soil moisture variation
exhibited closed relationship with the changes of precipitation, the rainfall events were scattered during the growing season,

the precipitation with a small amount with more frequency and large amount with small frequency can led to different effects
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to different vegetation types. In addition, soil moisture content was relative lower from May to June, whereas higher soil
moisture content exhibited from September to October. Moreover, soil moisture showed significant differences between
different months and soil depths (P<0.05). Different land preparations showed different hierarchy partition. The depth of
the active layer and second active layer can reach 80 c¢m of the level ditch with Prunus armeniaca, which was higher than
the other land preparation types, while the stable layer was below 30 c¢m of the level bench-Caragana korshinskii, which was
lower than the other land preparation types. The active layer, second active layer and stable layer of the Level bench-
Caragana korshinskit were 0—10, 10—30 and 30—180 cm, of the Level ditch-Prunus armeniaca were 0—40, 40—80 and
80—180 c¢m, of the adverse grade tableland-Platycladus orientalis were 0—30, 30—60 and 60—180 c¢m, and of the
adverse grade tableland-Pinus tabulaeformis were 0—10, 10—60 and 60—180 cm, respectively. In conclusion, during the
growing season, different soil moisture variation showed as the followed order, Level ditch-Prunus armeniaca > Adverse

grade tableland-Platycladus orientalis > Level bench-Caragana korshinskii > Adverse grade tableland-Pinus tabulaeformis.

Key Words: land preparation; soil moisture; vegetation types; small Loess watershed
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S I A b AT AR R AR BRI A B ROEIR Y 2 RIS L e B VA AR X AR A S R v LK S
B R A I 5 R OK S Z I O B, IR MO R B FEK 55 5 T R T 2 RUBE YA 5 21
SRR AR A e A v L 3 T 3t ML DR 15 (R K SRS A SRR B B0, T I AS RS e 4% 8 - B
TRV LT/ IN R i gk S 57 0, 2o BT 1 R el MR BIORE S VR T T 3K AR AL, AR R A 5 AR 253 5
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1 HREHR

T XA T H 78 2 78 e M 3 ( 104°27'—104°317 E,35°43'—35°46" N) , i3k 1840—2260 m, J& T i Y
PR B IX I 16. 1km? , 24 PR 7K & 386.3mm, [E/K i 2215 73 B AN, B =R K B TR 2D,
FEERLE 79 Ay, BZH# WL A, WEAES TR 6.8°C, F¥ oM 152d, ez & &l
1649.0mm , SE B AHNHRE 72% , Wil - R R w45+, LBy — W 32 5 4 bR 28 AL A 5 48 S
TEARARHL Fe AR A N TR, [R I o047 3 25 B 0 R AR o, i Jl N 9 N AB B LAAY 2% ( Caragana
korshinskii) M #1 ( Platycladus orientalis ) . LI 75 ( Prunus armeniaca) . M ¥ ( Pinus tabulaeformis) . %5 46 H 14
( Medicago sativa Linn.) N3, KIRAEYE N DL Z2 4 A ROACh ) R B M 2R $5 5 (Leymus secalinus ( Georgi)
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Tavel ) K2 H(Stipa bungeana Trin.) /R Z8H 1AL ( Heteropappus altaicus ( Willd.) Novopokr.) % . 7K 43Il 24
TSR R A RA R - i) R

2 HIRAE

2.1 R FEEARRE

F 2014 4FAEK T (5 H—10 H ), M4 550 P B 8 19 AS (5] 4 b 5 20 25 45 S ) Rt 28 R0 kA 7 B s A
W, T a2 S5 R AL AR S KB, LA /K38 A S 3% 5 FMAA SO & o A7 2KV B 8 b i
AREFIR] A 1984 4F | LA 7K ST VAI 8 AR b 2003 45, Sl O3 5 FIIN A S 33 15 48 M vl RIS (R Sh 1972 4F 38
ey g AR DL ISR S B2 TR RAMAIE TR /NS R B d e 55 1T
TR E AL R JA A SR AR A B 1) B A S O R ISR AR AR RO e aE
TPV IO SN TRIRE B A o 4 el e , a0 s AR AR L2 1,

F1 A MEARIHE

Table 1 General situation of the experimental site

LSRN
Land preparation types

¥ 5K By
Level bench

Caragana korshinskii

IIESy) &)
Level ditch

Prunu,s armeniaca

MtE 3B
Adverse grade tableland

Platycladus orientalis

il e &)
Adverse grade tableland

Pinus tabulaeformis

HiJE Topography

JEHE Slope/(°)

Y1) Aspect

FEHE Vegetation

B Height

M 2 Diameter at breast
height ( DBH)

55 Crown Diameter
ZRVY East&West
Fdt South&North

bk
Land preparations

description

HuFAB B

Understory vegetation

g

Understory layers cover
+ 3 Soil

TIEAEE o/om ?
(0—100cm)

Bulk density

T IEAFLBREE
Porosity 53.78+1.17

Bo$i% Sand
¥RL% Silt
kL % Clay

26
4 fii B

1.14+0.30

ZRVY 1.40( £0.54)
Fk 1.09( £0.33)

1.40£0.54
1.09+0.33

#3.5—4.0 m K B3
BREFF 1.0—1.5 m
B By T

J 3 3—5¢

Kt Stipa bungeana)
Bif 7R 2 A ek 4

( Heteropappus altaicus
(Willd. ) Novopokr. )
KEAE (Cymbaria
dahurica Linn.) 3§50 3%

( Peganum harmala Linn. )

55

1.22+0.04

53.95+1.13

20.75+4.03
69.53+£3.26
9.72+1.37

18
R

1.97+0.60

4.25+0.66

1.47+0.71
1.50+0.45

4 3.5—4.0 m K B3
BWEFFR 1.0—1.5 cm
A 34 THT

WIPE 1.5 m K 1.8m

EEC ( Medicago sativa)
[n (Artemisia
capillaris Thunb.) K
(Stipa bungeana ) B
(Artemisia vestita Wall. ex

Bess. )

40

1.21+0.03

54.77+1.55

17.38+3.89
71.84+2.96
10.77+1.19

24
AR hirE

2.70+0.48

4.72+1.02

1.70+0.72
1.60+0.46

B 4.0 m K BT AR
LR FH 0.6—1.0 m 1Y
=

St 5—8°

i (' Thymus

mongolicus Ronn.)

K ( Stipa bungeana )
B £t nt ¥ 48 ( Thermopsis
lanceolala R.Br.)

40

1.19+0.05

56.76+1.41

21.96+3.70
67.79+2.95
10.25+0.88

16
At

5.71+0.41

8.71+0.49

1.67+0.19
1.59+0.35

K 1.5—2.0 m K (1) 3% 1H 42
WAETH 1.0—1.5m WA
3 5—8°

Ll—‘ﬂ@ﬁ%'?ﬁ( Cleistogenes
chinensis (Maxim.) Keng)

K o ( Stipa bungeana
Trin. ) Bl JR 28 1 bk 4K

( Heteropappus altaicus

(Willd. ) Novopokr.)

30

1.13+0.04

18.38+6.87
71.94+5.18
9.68+1.92

BUE A TS5 (B AR 22, F7 S2K B M AR, Values are Mean=S.D, Ground diameter for the Level bench-Caragana korshinskii
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35K 43 5 R A 4% S e 2 5943 ( Time Domain Reflectometry , TDR , %45 TRIME-FM ) 43 /A~ [A] £ 338 1%
¥ (0—5,5—10, 10—20, 20—30, 30—40, 40—60, 60—80, 80—100, 100—120, 120—140, 140—160, 160—
180cm) FEAE K ZE (2014 455 A 1 H—10 A 31 B ) #4700 , 5 W RIE — WK, 43 A6 A [) 26 by =X b
PV S TR AT T WA A B R Z D 3 DA VE N R , SR TARKER M 2 m 40 R R IH
B, RS, 2 FE A 48 Qs S S A T 58 117, 2R P ML T3 % TDR I 2 A9 - 38 Bk i b A e e )l i it 1
TSN A T KR AR R A R O RS KR 5 TDR A B B T LG A A
[ V=1.1805x-0.3851,R*=0.99, Y R R ML 3002 iy + 38 5 /K ol DL 3 1, o A IS S A
AHE R, 5 FER, FERE P A1 A 3505 (Vantage Pro 2) 105 AE K ZEPIREK &
2.3 BdEgitsrbr

K H SAS9.2 i PROC MIXED (VRA L MAR Y ) #8574 A AL 3 5 43 B , TR A S MR AR T AR Ty 2
SR RIS Iy i B A S A TR e R 3R () 7 25 53 6 o AHOREE SR TP A {E 45 1 25 (Mean+SD ) SR 3KIR
[Fi] — PRl 3 AN (] K P 1] 22 S 2 Mok e/ N 0 35 22 88006 (LSD) AT 46 ( R B K F P=0.05) , IRl 2545
JP o3 28 R S e A B0 K 0K A3 A A 2 AR £ TR B AT HE Y, SR AR HEZE (S) MR RE(C) M
BhR 3% IR AT S B AT R 2 S 2 KA AR BLAS R Z R O AR 2 AR S R BT vk L

R AR
>, (sM, - $M)’
s= [ (1)
¢ = (2)
SM

A, SM A K 3 R AS 9 S5 8 3 n IREAS AN o0, WA § R K S BRI, feflt o 1 1
Matlab( R2010a) FHSEEE, 2k H Sigmaplot12.5 {422,

3 ZBREHS

3.1 [BAKERE 30

WA 2014 45 H 1 HZE 10 A 31 H K
BLAnE 1 R BEE I Sl SRR K SR 40 TR, BERRRRE
Kt 222.6mm, (5 ZAEFBIREIK B 1Y 57.6% , Ho i)
/K EA 0.20mm, fe KFE/KE A 25.8mm, 7 HE 9 H

FE/K &k 154.00 mm, A2 K ZEFFEKE R 69.2%, 1F 40 .

e i e
Precipitation/mm
o

WRK R K KT 20mm B9A 4 9, 5k K% |

WK B 41.49% A% e 6 A 28 H,7 A 8 A8 st J ‘ |

H 21 HAI8 H 23 H,FEKEKT Smm 1fi/hF 20mm 1) 0 I.\. . “ ||

MRS 13 0, 2R K F R K R 40.19% , ok it T e

ANT Smm BFEA 23 0, 5 AR R FROK R 18.5%,

ViR T LR R O, B T B1 HRREKSFEASHEER(5—10 B)
H _9 H ) Fig.1 Rainfall distribution in the study area during the growing
32 MUK AR

AR T A K s SR SRR BN R BT, LT A BK A ], el 2 B s, 0—20em
Fr S B IZ A Ay B 7K 23 AR R I 2 T B 3 K 23 A8 A 32 K TIREU N . A R 3 £ 5 A7 7K

season ( May-October)
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S R T K A3 A A R R . BT SOKE T E 7—8 H 0—20em 7K AN A8 Ak EE 5 254 1% 15 45 #5 1
77 3K A8 it G R 5 7K 43 1t S 35 I T A =i i 7 5 (P<0.05 ) | 3 U B AN [ 3 1l 7 =X+ 18
IK AT XFUR B K S e AN [ AR 2 s, 45 4% e dth )y Xz (] R3Ok 40 3 5 22 7 W 3 (P<0.05) , A
UL, 5 H 0y, LA K- 498K 430 it B2 i TS S & AT 457K - (P<0.05)  (H S A B 3k 15 JC it
FH25(P>0.05) , 6 A4y, ILAT KT8 130K 43 1o 28 TRAA RO 65 (P<0.05) 1B 5 F7 257K F-Bir R A S 3
BZEZESARE(P>0.05), 7 A6, ka3 G 50K 0 & WK F HAh = Fhk i 7 =0 (P<0.05) , i
b = Fl o X 22 A £ HOK A R E 25 (P>0.05) . 8 A4y, I AKEIA S MAA R 3 & Z [0 25 5 A8 8.3 (P>
0.05) ,(H W& 535 & T RO & Ak 5K B (P<0.05) o 9 F 4o AR 3 5 7K A2 035 s Tl I 3k
BHFEZRACEH (P<0.05)  (HSE LA KT8 574K B Z M i 35 25 5 (P>0.05) . 10 J 4y, i A K-
SRR £ Z B JC B3 25 5 (P>0.05) |, (H MG 3 = T K RMAR ) 15 (P<0.05) | AT 457K - B
AN 3 5 Z 0] H K S /TR 25 57 (P>0.05) , Z5A X LUAS [A) 38 Hb 7 =X K 0 & s vl HEF 4, 1l
A > ML S > FEARKEB > RS .

A4y Month

YRJE Depth/cm

B2 AEEMFRTEASERBERHTEL (%) (a) iTRKER (b) WEKFD(c) MRS (d) L RIEE
Fig.2 Soil moisture dynamics of different land preparation over time (a) Level bench-Caragana korshinskii; (b) Level ditch-Prunus

armeniaca; (c¢) Adverse grade tableland-Platycladus orientalis ; (d) Adverse grade tableland-Pinus tabulaeformis

3.3 AFE T S HOK R E AR

[Fi) — R BE AN [ Rl 75 30 =22 () L 3K 73 22 53¢ B35 (P<0.05) , ARIREE Z MR BUAR, 413k 3 Fis, 0—
Sem , JHFA IR & K> F i B E AR T Hof = R s 200 (P<0.05) |, 1M1 575 0 = Pl st 0000 2 o] G (. 2 25 57
5—10cm , MAA S I 6 B 2505 T R G (P<0.05) B2 5F7 4K B A LA K38 22 6] G 2% 22 5 (P>
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0.05) , 10—20cm, AN 3% F5 SHrAKFERK o & B0 B E 2 5 (P>0.05) , (H 5 2K T 1L A K -1 S
FIEH (P<0.05) o TMFE 20—30cm LA K30 5 040 B3 5 22 18] TG b 3 25 5 (P>0.05) , {H I 2575 Tl ia [
e B A KB (P<0.05) |, [RES JlAA 3 5 547 20K B Z (8] G .3 25 5% (P>0.05) , iX 5 30—40cm
40—60cm 1 60—80cm RS AR . 80—100cm 1 100—120cm LA 7K -4 SMAH R 3k 5 22 18] 6 i 35 25 5 (P>
0.05) {858 35 5 TAE Sy FmAA S 5 (P<0.05) o 120—160cm , LA /K-35 A5 2K S By S5 i e 3 &
Z Ko i T 2 25 5 (P>0.05)  (H LA KT8 0 2 5 THMAR S 65 (P<0.05) o [RIBH YIS a3 5 A
B & FFY 25K B Z [ JE 8 25 25 53 (P>0.05) o AS[R) 38 iy X 5K o a0 B AR (L ARt 52 90 1 2 38 1 2 IR
P X7 2K B R 1t 0—Sem Al 5—10em {25 8 T 30—180cm 45K (P<0.05) , 17 7K-F74 0—40cm 2
[ JC 3 22 5% (P>0.05) {0 & 2 5 T 60—180cm 45K ( P<0.05) , [Al i 60—180cm £5% FE 2 8] UG I 35 22 57
(P>0.05), a3 & 80—180cm £ W B Z [A] JC i 3 22 7 (P>0.05) , {H I ik T° 0—60cm IR EE (P<
0.05) o RMAA R &K, 0—5em H1 5—10cm 25 T 10—60cm & IR (P<0.05) , [ Hf 60—180cm £ %
BEZ ) e 3 2 5 (P>0.05) .

®2 TREEMAXTEAIZAZNL (%)

Table 2  Soil moisture monthly variation of different land preparation

i FE AT B KTy W AR
Month Level bench Level ditch Adverse grade tableland Adverse grade tableland
Caragana korshinskii Prunus armeniaca Platycladus orientalis Pinus tabulaeformis

5 5.81+0.58 Ce 10.89+2.65 Aabc 9.05+0.58 Ab 6.88+0.05 BCh

6 6.10+0.86 ABc 7.89+1.85 Acd 6.09+0.52 ABd 5.35+0.29 Be

7 7.94+£0.20 Ab 8.70+0.75 Abcd 7.98+0.69 Ac 6.14+0.39 Bbe

8 5.80+0.42 Be 7.38+0.64 Ad 6.89+0.44 Ad 5.25+0.66 Be

9 10.23+0.91 BCa 11.32+1.32 ABab 12.29+0.29 Aa 9.44+0.68 Ca

10 9.61+0.96 Ba 13.63+£2.06 Aa 12.94£0.35 Aa 10.01+0.73 Ba
5—10 7.58+1.96 C 9.97+2.67 A 9.21+2.69 B 7.17£1.99 D

ARKE FRERRE— A A )7 X 2 0] 2 5 583, RREVNG T8 R R Rl — 8t )y XOR R A 43 25 5 5. 3. Different uppercase letters

indicate significant difference in different land preparations, different lowercase letters indicate significant difference in different months (P<0.05).

x3 FREBMFXLEKIEEEN (%)

Table 3 Vertical variation of soil moisture of different land preparation types

R T 47Ky WA 7K pElre as) L /NE 4s)
Depth Level bench Level ditch Adverse grade tableland Adverse grade tableland
Caragana korshinskii Prunus armeniaca Platycladus orientalis Pinus tabulaeformis
0—5 12.21£4.85 Aa 11.74£4.72 Aa 12.03£5.24 Abc 10.13£5.22 Ba
5—10 12.25+4.91 ABa 12.6244.77 ABa 13.3425.88 Aa 10.39+5.24 Ba
10—20 10.424.02 BCah 12.84+4.67 ABa 13.07+5.86 Aab 8.47+4.27 Ch
20—30 8.86+3.29 Bhc 12.6424.75 Aa 11.85£5.82 Ac 8.45+3.82 Bb
30—40 7.832.31 Bed 11.854.94 Aa 10.18+4.75 Ad 8.38+4.01 Bb
40—60 7.00£1.22 Bed 10.61£3.75Aab 9.58+3.21 Ad 7.13%2.82 Bb
60—80 6.06+1.00 Be 8.92+2.75 Abc 8.06+1.70 Ae 5.43£1.19 Be
80— 100 5.85+1.32 Be 8.30+2.43 Abc 7.2720.71 ABef 5.15x1.11 Be
100—120 6.01£1.20 Be 8.19£1.71 Abc 6.43+1.11 ABf 5.16+1.29 Be
120—140 6.06+1.15 ABc 7.57+1.82 Ac 6.71£0.81 ABI 5.1120.99 Be
140—160 6.63+1.12 ABc 7.2621.36 Ac 6.81£0.99 ABf 5.40+0.86 Bc
160—180 7.3721.42 Acd 7.49x1.61 Ac 6.56+1.38 ABI 5.51=1.19 Be

AR TR A — VAR 7 2 2 5003, A RDING 5 B Al — S 7 KR R 2 5 5035
o T REAS BT ELULA B AN [ R b 05 2 3K 3 A 3 ELAR AR R AR, FRATTSR A 23 S8k iy dee fA o 1
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2,4 HHOK AR A2 AR 3R B AT HE Y SR A Bk TH kT WA A T A
PRz (S) MRS R B(C,) TR br 4% 13K o3 & Rtk 22 T
FTIRIE HRMIAf S T30k oI HARALZ R, aniEl 3 i w0l

N B A [ 5 3K 180em A PN 4 437K 23 1 T 15 A8 1k
KI5y R = A B IERE I RZ SH R E 2, R
RS iy e ) =l e et NI B o & 11 8
I R)ZE N 0—10cm (S = 4.85—4.91,C, =39.71%— %120

VKB Depth/cm
=
o
T

40.10%) KGR )Z N 10—30cm (S =3.29—4.03, C, = 140 -

37.18%—38. 67%) . 30cm LI F A AH X £ € J2 (S = 160 =

0.95—2.32,C,= 15.69%—29.62%) ; INTE KPR " wmprpl co ginpe e EER
B2 K 0—40cm (S = 4. 67—4. 94, C, = 36. 39%—

41.70%) K% K2 K 40—80cm (S =2.74—3.75,C, = B3 ARERFTX LRI EERAYS

Fig. 3 Vertical soil moisture level division of different

30.80%—35.36%) , 80cm LI F A AH X £ € J2 (S =
1.35—2.43,C, = 18.67%—24.10% ) ; 1 S 3% &5 /K 533
BRZ N 0—30cm (S = 5.25—5.88, C, = 43.62%—49.13%) , IR 1% K 2~ 30—60cm (S =3.21—4.76, C, =
33.519%—36.71%) ,60cm L T NI EaE )2 (S=0.71—1.70,C,=9.78%—21.09% ) ; ¥ 3 & 5 K2 K 0—
10em(S=5.22—5.24,C,=50.41%—51.49%) , IKiGEKZ N 10—60cm (S =2.82—4.27,C, =39.63%—45.26%) ,
60cm LU N NHIX a2 )2 (S=0.86—1.28,C, = 15.98%—24.97%) , 11 /K K535 K2 5 S BRZ R 0—
80cm , HLVR B YU ] 14 T HoAt = A dth )y =X AT 25 7K1 Bir 387K 43897 30em LA T 8RR sE , HITR BE YU 1
I A = o b T 5

land preparation

4 WHEEHEE

e 7K o s PN AR A R 1) TR K, i T oK A, Xof A [) R 7 A K SCRONE , 5 485 6 A [ R i S A
WF5E L 3K o3 02 oA R AL, B L e JEUH XA [RIAE i TR B /K i 30 2 SRl R T A, MR 28 R A )
RN AL, LMK 43 3 L T (2 UM R A LR R PR B2 S [ A 28 R 11 7K A3 W SR S S O TR
HKEA ALRAZHOR , [ FEACE 8, KB, B 5 55 TR B4 F R, TR Rt ) O R M — 7 1 e
BG4 SR ABAR T ANVE VY, I — J7 ThI UL (s A5 K /K A5 210 FE , A 94 B M08 308 oo 22 B A A s Ak 1 B g 7Kk 2
BN

AR IR K A B R/ NS IR 7K 3 D 2 % B 1) o S PR 3R 2 — K B8 A 3 SR T K B i A2 AL
WA I 2545 A3 A A Jay (KT8 R T ] | k7K 588 BE ) A B4 R M S R R b 7 s R K Ay i sh 510 o
WK R T BRI T, 22000t B K -5 A RO 4 e 7 NS AN ] 288 TR AR A 140 52 T - AN A ) , 3k s -5 70 s A 2
RGP AE R B, A A AR SRR X 5—6 H i 50K 341K, 9—10 H iy 3K 53
B, BEKIZENT AR SR R K 3 B IN R 2 — ., 7—9 HRBORER I, 7 HZ= 8 HRIEKAE T
KA R B K 1 (BB D AN TR 3 3t 5 A R X R R RO i . 729 H AT 10 A
JiE, R K EFRKERT 20mm BYUKFEK S HIE AR 2 D B R K S8 | [k ouk 3K 708 i T
ARG AN R B M7 R R AR BN RIZN

BRIFR AT AiAR SR A H A B SR PR R K 0 AL T R R S 2R 250, A R I
FEAR A5 K U R i e 2 i - K 7 B Sh 284 . e 2R VR 2 R R K e 38 B 5 — 3R 1Y
SN R K Y P I R, RHOCHGE U AR AR J2= R R /N A K S 7 A B R K TR AR B 338K 73 3
BILTARZ/NERFAF R T LIRS R 3 17K 4388, H T ZE AT 0 v B AR, Sl /N, el S
B B ASRSE AN B S 25 L AT AR 38 TR G PR 22, B LA T) D B3 6 8 3, DA B e &5 B0 K o0 i 35 i
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R TRIAR 2R 00 70 A Rk R 8 35 AN TR RBE K 7 i Sl 22 A, A A5 AN (R A 3 26 Y - e ] Kk 28 S
FEEEANIA] o RGBT AT A B K e AR Al BRIRBE R 23 D 55 A JZ R JE AR 2, L A ]
J2 F IR R AT X AR ARG B L K S AR 2R R A R IE T R R
R - HOK AR 53 U Z TEBRZ R 2 Y ARG R SR A 43 03 AR AR ] 2 0K 4K 4y 1 78 S
JE MR BT AT 30 4307 5002 B AR TR b T X 3K 3R 53 A IR BRZ TR BR R R AR E J2 . TR ER)Z
TERER A LA B GERUZINERTE 7K e S AR R 2, U BR 2 R K AR - TR = R o i A5 K 93 52
Bery Ze X, QIR AR BOR R R B o0 A DX, WAL R BT K o B PR Bt . BEE TR R B3, K 7 B AR AR 7
Wl S5 | A S i B B R 2 MIUCGHE BRZ A . AR BRI OISR BRZ R BR)Z SR8 E R A ARl A G HRIE
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Z  WREME WIS /K o i 2 B T A 202 30 o LA H 3T R B A SR A A R IR IX A SRR E A
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KR T HAL 3 MY
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(0 K e B 255 (P<0.05) o A K-V 8 3 75 2 3K o0 6 W 35 v T A =Rl i Ty
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