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Allelopathic Effect of Water Extracts from Rhizosphere Soil of Three Medicinal Plants on
Polygala tenuifolia Seeds and Their Seedlings

LEI Rui-xiang, YANG Bing-yue, WEI Yan-ni, CAO Fu-lin, FAN Yi-cong, WU Sha-sha, ZHANG Gang,
YAN Yong-gang, PENG Liang’, HU Ben-xiang’
(Qinling Chinese Herbal Medicine Application Development Engineering Technology Research Center,
College of Pharmacy, Shaanxi University of Traditional Chinese Medicine, Xianyang 712046, China)

[ Abstract] Objective: To investigate the allelopathic effects of water extracts from rhizosphere soil of
three medicinal plants Rehmannia glutinosa, Pinellia ternata and Isatis indigotica on seed germination and
seedling growth of Polygala tenuifolia, screen the stubble varieties suitable for crop rotation with P. tenuifolia,
and provide some scientific basis for continuous cropping obstacles of P. tenuifolia. Method: The bioassay
method was used to study the effects of rhizosphere soil water extracts from three medicinal plants Rehmannia
glutinosa, Pinellia ternata and Isatis indigotica at concentrations of 0.3,0.6,0.9 g-mL" on the germination of P.
tenuifolia seed and seedling growth. Result: The rhizosphere soil water extracts of Rehmannia glutinosa and

Pinellia ternata showed basically low-promotion and high-inhibition concentration effects on the final
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germination rate, germination potential, and germination index of P. tenuifolia seeds, while the water extract of
Isatis indigotica showed significant allelopathic inhibition effect. All three rhizosphere soil water extracts showed
significant allelopathic inhibition effects on the growth index of P. tenuifolia seedlings. Among them, the
rhizosphere soil water extract of Rehmannia glutinosa showed lower inhibitory effect on the plant height and root
length of P. tenuifolia seedlings than the other two water extracts. The photosynthetic pigment content, proline
(Pro) content, and soluble sugar content of P. tenuifolia chinensis seedlings were the highest under 0.3 g-mL"
soil water extract of Rehmannia glutinosa, with relatively higher content of soluble protein, and relatively lower
content of hydrogen oxide(H,0,). Under the treatment of 0.9 g-mL" soil water extract of Rehmannia glutinosa,
P. tenuifolia seedlings had the highest peroxidase(POD) and superoxide dismutase( SOD) activities, low catalase
(CAT) activity, and lowest content of malondialdehyde (MDA ). Conclusion: Based on the comprehensive
analysis of the above experimental data and allelopathic effects, the water extract of rhizosphere of Rehmannia
glutinosa can promote the germination of P. fenuifolia seeds to a certain extent, and lay the foundation for

seedling resistance to biochemical stress. Therefore, Rehmannia glutinosa is more suitable for crop rotation with

P tenuifolia.
[Key words]
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Effect of rhizosphere soil water extracts of Rehmannia glutinosa, Pinellia ternata and Isatis indigotica on germination of Polygala
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Table 1 Effect of soil water extracts from Rhizosphere of three crops on seed germination of Polygala tenuifolia
i} K RIFH B SRR

T Klg-mLt 4 3 (s, n=5)1% RI K H (ks s n=5)1% RI TE R (ks s n=5) RI

Hby 0(CK) 91.32+5.07f 0 67.34+6.43¢ 0 34.65+1.85¢ 0
b B 0.3 94.66+3.81° 0.037 62.02+4.48° -0.086 35.2541.15¢ 0.017
L 0.6 93.33+4.71¢ 0.022 68.66+3.00° 0.020 34.75+0.73¢ 0.003
b 0.9 92.66+2.80° 0.015 60.68+3.66 -0.110 34.53+1.45¢ -0.004
LSy} 0(CK) 91.32+5.07° 0 67.34+6.43¢ 0 34.65+1.85¢ 0
BHE 0.3 96.65+3.87° 0.058 69.34+13.38° 0.030 37.38+1.45° 0.079
BHE 0.6 96.68+2.74° 0.059 60.70+11.40° -0.110 35.97+0.62° 0.038
EHE 0.9 97.50+3.20° 0.068 63.34+9.98¢ -0.063 35.79+1.30° 0.033
AN 0(CK) 91.32+5.07" 0 67.34+6.43¢ 0 34.65+1.85¢ 0
N 0.3 88.00+2.99¢ -0.038 50.68+5.94" -0.329 31.73+1.03° -0.920
N 0.6 85.34+3.81! -0.070 44.66+10.70 -0.508 29.96+2.07" -0.156
N 0.9 86.00+4.35" -0.062 51.34+10.72¢ -0.312 30.98+2.49¢ -0.119

R A FAT NG T B R 7R P<0.05(£ 2~6 7)o

3.2 3FMEWR PR 4 HE KR T I 3 4l T R B
FH 22 2 ] 0, b o 2 B RURS 5 AR B 1= 3 K IR

Xof I8 AR &) A K AR A 2 3 R I 3 A 1 A o
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g mL™" [T o vk B - 3 KR A A AR 5 CKOAE
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KRR I AR S CK A LA T 17.71%,
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Table 2 Effect of soil water extracts from Rhizosphere of three crops on Polygala tenuifolia seedlings

B L R fRIC B E

W/ mL g (s, n=5)/mm RI K i (Rt s n=5)/mm RI 5 B Giks,n=5)/g RI
¥ 0(CK) 68.21£9.00° 0 61.7548.19* 0 0.028 50.006° 0
¥ 0.3 63.82:£9.78¢ ~0.069 58.08+9.68¢ ~0.063 0.025 7:£0.004¢ ~0.110
¥ 0.6 64.96+7.82¢ -0.05 59.58+6.95 ~0.036 0.026 9:£0.003¢ ~0.061
¥ 0.9 65.845.96° ~0.036 59.87:£4.44 ~0.031 0.026 5+0.004¢ ~0.074
o) 0(CK) 68.21£9.00° 0 61.7548.19° 0 0.028 50.006° 0
b5 0.3 62.11£10.32¢ ~0.098 56.7149.24¢ ~0.089 0.027 7£0.004° -0.03
FH 0.6 61.86+7.15° ~0.103 56.9746.53¢ ~0.084 0.024 30.006" ~0.171
FH 0.9 62.1146.08° ~0.098 56.66:4.74¢ ~0.090 0.026 7£0.006° ~0.065
Wi 0(CK) 68.21£9.00° 0 61.7548.19° 0 0.028 5+0.006° 0
N 0.3 60.947.80¢ -0.119 56.76+7.40° ~0.088 0.025 6£0.004¢ ~0.114
R 0.6 56.1347.85 -0215 51.9947.55° ~0.188 0.026 20.004¢ ~0.086
i 0.9 59.77+9.82h ~0.141 54.5548.65¢ -0.132 0.027 1+0.005¢ ~0.050

3.3 3FEWAR PR B KR Tim B A @
FIURW R 3 AT, 3 Rl AR PRt KR
FimENFOCGOREAANFRBRENZmW, Hr,
b+ KR AT TR A AR a FISEET A B
AR MM SMOEN X THRR o RS
PRI FE A, B AR R Bk 0.3 g-mL™ i it ¥k B b
A K IR WAL TR, 5 CK A e 4 2% a M i 8
N TR B AN T 2.82% 1 8.98% , 4 K b & &
W FEAR T 31.97%; 0.6 g-mL" Hb B + 35 /K 12 ¥ 4k 33
T,5 CKAHLM LK a Kb MY PREY
U REAR T 32.05%, 48.12% #1 35.48%; 0.9 g-mL"
M - K I AL BE R, 5 CKA L 2% 3 a FI S
BONR G EECT 48.55% F142.98%, MM 48 Z b &
HEIE AN T 89.89% ; Uk W — i Wk FE 1% M v+ B /K IR K
AMTRENEOCEERSENMRE, FE LIE
KB F IR A i 4 3K a, M4 K b IS B |

A YR W Ak 4 T (P<0.05) ,
H0.3 g-mL" HIEKERAAH T, 5 CKM LT ER
a, M X b ML E MRS EWM DT 452%,
74.88%,39.6%; 0.6 g-mL" 4b H T ik 2> T 59.00%,
91.44%,53.33%;0.9g-mL" &b B R )& 2> T 51.32%,
81.81%,47.73% ; 146 W1~ E AR bR + e /K = W A F) T
EENH A ORMAE, Bl JKREN T
AR A 4 3 a F 2 R b B AL SR, Y
KW TR E N 0.9 g-mL' X TR MRS
KB TR, B CKHE LR EEER &
AP AR R M 03 gemL' KB T,k 4
Mg a, MR b IR S bR &S CKAH L
/Y 51.08%, 84.75%,46.25%; 0.6 g-mL" 7K 3= i 4b
BR80T 55.81%, 84.83%,62.83%; 0.9 g-mL" 7K
HWAE T R a R b T 1.06%,
32.79%, S & N RGN T 17.53% ; Ud B 38 24 Wk
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Table 3 Effect of soil water extracts from Rhizosphere of three crops on photosynthetic pigments of Polygala tenuifolia seedlings

I 4R a RS BRI
ATFRAEY iiggﬁ;‘% Bt /3B (R, n=5) J S B (Rts,n=5) J Y B (R, n=5) .
/mg-g’! /mg-g’! /mg-g’!
i 0(CK) 0.376 3+0.010 8* 0 0.122 6+0.012 0° 0 0.094 7+0.009 4° 0
Hb 3 0.3 0.386 9+0.012 1* 0.027 0.083 4+0.009 0° -0.320  0.103 2+0.009 6° 0.082
Hh B 0.6 0.255 7+£0.012 1° -0.320 0.063 6+0.010 9¢ -0.481  0.061 1+0.010 5> -0.355
Hb 8 0.9 0.193 6+0.009 5° -0.486 0.232 8+0.010 2° 0.473  0.054 0+0.009 9° -0.430
FE 0(CK) 0.376 3+0.010 8* 0 0.122 6+0.012 0° 0 0.094 7+0.009 4° 0
PE 0.3 0.206 2+0.011 4¢ -0.450 0.030 8+0.010 7¢ -0.749  0.0572+0.011 2° -0.396
FHE 0.6 0.154 3+0.010 8¢ -0.590 0.010 5£0.000 8" -0.914  0.044 2+0.010 3® -0.533
FE 0.9 0.183 2+0.010 1¢ -0.513 0.022 3+0.001 0°f -0.818  0.049 5+0.010 5° -0.477
W 0(CK) 0.376 3+0.010 8° 0 0.122 6+0.012 0° 0 0.094 7+0.009 4° 0
MW 0.3 0.184 1+0.011 2¢ -0.511 0.018 7+0.001 1¢f -0.847  0.050 9+0.010 8" -0.463
FAUE 0.6 0.166 3+0.012 7¢ -0.558 0.018 6+0.001 1¢f -0.847  0.0352+0.011 5° -0.628
MW 0.9 0.372 3+0.011 8° -0.011 0.082 4+0.010 7¢ -0.329  0.111 3+0.010 8® 0.149

3.4 3FMEYI AR bR 8K IR O T 7 4 B i
WA H,0, %R R4 AL 3R EY
MR PR A K2 WO T I 7R 4 B Pro & B A A [A] 72
M) REA) o HGrp 214 1 B AR PR KR T R
0.3 g-mL"#10.6 g-mL" I}, 5 CK AL B A B EH
2 i /E F (P<0.05) , 7K B 0T # W 2l 0.9 g-mL!
B, 5 CK AR LA #0147 A H 0 W 35 Pk 22 55, 3]
b B AR PR A AR A T8 AR 4 Pro B it A W i
A IR 3 00 A D 5 8 0 AR o - 9 K IR TR VR B
03 g-mL' B, 5 CK# It , BA W & 2 i FH
(P<0.05) , 7K 2 W Jot i W £ 4 0.6 g-mL"' i, 5 CK
A LA M HIE T BT 3 M 25 S, KR R A vk
JE 8 0.9 g-mL' i, 5 CK A L, A {2 #E4E L {H TC 2
EPE2E S UL v B RS AR PR K B
FIF 54 1 Por & i M AL B2 5 2 AR PR + HEK IR
Ji i BE R 0.3 g-mL' B, 5 CKAH LU A 1 3 {2 #E 1
FH(P<0.05) , /KIZ W BT i e B2y 0.6 g-mL' i}, 5 CK
Z IR JE W M 22 S KR M B i R B 0.9 g-mL B,
5 CKAH AR AHTC W V22 7

H 26 4 T A1, 3 AR P AR B A K2 O T
S AT R R S A Y 4R R AR (P<0.05) .
e b # AR B A 38 K VR T B R B R 0.3 gemL!
F, 5 CKAH M, 0 25 4l B n] s PR & B 1 2.67
£%,0.6 g=mL" A, 30 T 1.724%,0.9 g-mL" i, 38 i
T 2.0 £% 5 FS BE AR PR A 8 OK IR O M = Wk R
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0.3 g-mL"fif, 5 CKAHLL 4 17 1.654%,0.6 g-mL"
f 0T 1.50 7%, 0.9 gemL" 0 T 1.38 4 5 o
SR PR+ KR TRV B 0.3 g-mL' B, 5 CK
A, BT 2.224%,0.6 gemL " B 3600 T 1.99 4%,
0.9 g-mL"Bf 3 hm 1 1.724% .

H 2 4 AT, 3 R VE D) AR B A BEK IR O T
B EA S EA AR OEM . MR R 1
AR R W E 0.3 g-mL' I}, 5 CK A, it
EYE A EA SRR T 1.234%,0.6 grmL”
WL T 1.974%,0.9 g-mL" A, FEAR T 0.23 4% ; #4
Wi AR PR KR T VR B 0.3 g-mL B, 5 CK
AL B T 116 4% ,0.6 g-mL " B 3800 1 1.19 4%,
0.9 g-mL" B, B4 T 1.34 4% ; 28 2 AR i 4 K 5
RN 0.3 g-mL I, 50 B A E L BEAR T
0.061%,0.6 g-mL" B}, 840 T 1.324%,0.9 g-mL" B},
BT L1145,

2 4 AT A1, 3 R VE P AR B A B K IR O T 7
g A S B SR AR A L b v AR PR
TR R R 0.3 g-mL I, 5 CK A I, i 4 4k
AGHEWINT 1.46%,0.6 g-mL"' B, M T 1.53 4%,
0.9 g-mL" B}, B8 A0 T 2.82 4% ; #8 15 HR P 1 HEAK IR T
i 0.3 g-mL'Af, 5 CKAH H H,0, & = 34
T 1.641%,0.6 g-mL" B, 38 /i1 T 2.424%,0.9 g-mL"
F L3807 131 4% 5 2 BAR PR 4 7K = W i vk i
0.3 g-mL"' i, 5 CK M kb H,0, & & [ AL T 0.03



%26 55 23 )
20204F 12 A

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 26,No. 23
Dec. ,2020

x4 =MHAEYRGELERZRMNZTEDESERATHREIEUSEEHIRM (Is5,0=5)

Table 4 Effect of water extracts from rhizosphere soil of three medicinal plants on osmoregulation substances and hydrogen peroxide

content in Polygala spp. seedlings (x+s,n=5)

KR eI W T i R A R EREA i AL A

W /g mL! /ng-g! /mg-g’! /g-L! /mmol- g!
Hh# 0(CK) 50.943 3+1.855 6 4.253 3+0.113 4! 0.696 1+0.011 0" 104.340 0+£3.101 2¢
Hb 0.3 69.630 0£4.190 7° 11.341 7+0.115 0° 0.856 2+0.013 1¢ 152.273 1£3.045 6°
Hb 0.6 67.310 0£4.577 0° 7.329 7£0.114 0° 1.136 9+0.107 0° 159.726 5+£3.114 69
Hb 0.9 44.990 0+1.321 1° 8.932 7+0.111 5¢ 0.533 240.0123 0' 294.500 8+3.138 4°
FE 0(CK) 50.943 3+1.855 6 4.253 3+0.113 4i 0.696 1+0.011 0t 104.340 0+3.101 28
FH 0.3 62.780 0+1.215 0° 9.451 7+0.117 6° 0.653 6+0.012 2! 101.727 8+2.867 6"
FH 0.6 48.873 3+9.743 (b 8.467 3+0.094 54 0.915 8+0.010 6° 157.279 2+3.085 44
FE 0.9 59.376 7+7.197 7° 7.318 3+0.097 9 0.770 9+0.010 72 91.799 6£2.402 2!
A 0(CK) 50.943 3+1.855 6™ 4253 3+0.113 41 0.696 1+0.011 0" 104.340 0 +£3.101 2¢
N 0.3 70.663 3+£6.142 9° 7.028 3£0.091 0° 0.808 6+0.010 9° 171.781 0 £2.577 0¢
R 0.6 42.986 7+2.601 6° 6.356 7+£0.129 5¢ 0.830 9+0.010 3¢ 252.261 2+3.105 4°
N 0.9 59.503 3+2.896 2% 5.858 3£0.113 7" 0.933 3+0.013 7° 136.634 4+3.304 1°

¥ ,0.6 g-mL I}, 0T 1.514%,0.9 g- mL" i, AR
T0.121%,

3.5 3FEMIARBR A HE KR O T R 4 i P A AL
ity 3% £ MDA & B Y520 iR S AR, 3 FhAEY)
MR B KR WO T I AR 4 B b A AR S R
MDA 7 ft 1) 52 Wi 2 B R [l i o H v 4%t 3 AR B
T HE KR W AL B K IR MR B T e AR 4
CAT,POD,SOD 3 i i} i ¥4 5 CK 4b BRALAH [E , &2 B
Je AR T S, MDA & B B e T R

Ref AT 1) A% 5 B A AR W AR s - M K VR YA B R VAR 1Y
H4 K5 CK A H , CAT, POD 37 4 5 PR 5l 18 K v /b
9, SOD I M2 ik />, MDA % 52 3L Je 1S K
Jei U/ P3G K e # (R 3 = T CK AR FE 4] (P<
0.05) ; Fifi %5 2 B AR B - HE/K 12 0 BE i 38, 5 CK
AH L CAT 1 M 52 B 26 W6l /I 715 38 5 W/ 18 2
POD i ¥ 2 B E W FThnyia#e, SOD i 1 & Bl e 1
5 U /N T KA R A, MDA 55 EE B K S
TN A, HLER % = T CK AL H4H (P<0.05) .

R5 ZHMAAEYRBLEKSRMNZEDERENEBEER MDA SEBHIFI (X5, n=5)

Table 5 Effect of water extracts from rhizosphere soil of three medicinal plants on antioxidant enzyme activities and MDA content in

Polygala spp. seedlings (x+s,n=5)

AR KR T CAT POD SOD MDA
(&7 W /g mL! /U-mg" /U-mg’! /U-mg’ /mmol-mg"'
b ¥ 0(CK) 4.558 5+0.121 5¢ 23.679 7+1.432 9¢ 119.939 8+2.518 7¢ 1.435 7+0.110 6
Hh 0.3 1.038 2+0.076 11 19.553 21.450 6' 107.580 3+2.240 6¢ 1.547 9+£0.072 41
Hh 0.6 0.338 1+0.101 8" 24.443 0+1.147 9F 82.694 5+2.145 5" 3.150 3+0.132 6
Hb ¥ 0.9 4.908 1+0.095 0° 43.729 1+1.330 3° 175.614 9+2.319 8a 1.153 8+0.104 9
R 0(CK) 4.558 5+0.121 5¢ 23.679 7+1.432 98 119.939 8+2.518 7¢ 1.435 7+0.110 6
FE 0.3 2.279 2+0.118 3® 25.750 4+1.250 8° 125.462 1+1.862 14 2.564 9+0.138 3°
E 0.6 8.847 3+0.116 8f 29.516 0+1.253 9" 101.792 4+2.029 6¢ 3.040 5+0.107 2¢
E 0.9 1.083 7+0.100 1¢ 35.151 0+1.128 7¢ 119.562 2+1.792 5° 2.365 8+0.137 6
AN 0(CK) 4.558 5+0.121 5¢ 23.679 7+1.432 98 119.939 8+2.518 7¢ 1.435 7+0.110 6°
PR 0.3 7.122 9+0.128 9° 41.418 7£1.217 3¢ 111.578 1£2.000 9° 3.267 1+0.071 1°
PR UE 0.6 1.234 9+0.107 3° 23.132 0+1.821 3¢ 109.626 3+2.001 0° 2.140 3+0.100 4°
AU 0.9 0.924 6+0.091 5% 29.674 9+1.436 4° 94.629 7+1.800 0° 3.760 4+0.120 5¢
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0.3 g-mL" M ¥ AR PR+ HOK WAL BT L& 4
Hi [ CAT, POD, SOD {if £ ¥ & 3 ik T CK (P<
0.05), 5 CK #H L FEAR T 77.22%,17.19%, 10.30%,
MDA & #& WA LT 05 CKAH L JC 8 2 5% .
0.6 g-mL" &L T, 7L 3K 4 ff CAT, SOD {ifi 14 34 FI| 4
Wt /NME L 5 CKAH B AIR T 92.06% il 31.05%,
POD ¥t 5 CKAH It LT+ T 4.00% , MDA &% & i 21
Wi KM, 5 CKAM L EFF T 119.43%. 0.9 g-mL"
IEFER L 41 CAT,POD, SOD i P 3k 3 4H 4 f K AH
5 CKAHHARTF T 7.67%,80.53%,46.42% , MDA &
L F T CK(P<0.05) ,F&1K 1 19.64% .

0.3 g-mL"# AR bR KR AL BE T, R %)
Wi CAT,POD I P ¥ ik 2 40 W e KA, 5 CK M b 42
T+ T 56.26%,53.06%, SOD i 1 5 CK A Ho ik /N T
6.97%, MDA & & 5 CK M 3 fin 7 127.56%.
0.6 g-mL" AP R , 41 POD & 11 S 40 R /IME L 5
CK #H . F& K T 2.58%, CAT #1 SOD i % &% T
72.91% Fl 8.60%, MDA & i 4 fil T 49.08%.
0.9 g-mL"Zb BT, %)) 1 CAT, SOD {if #: ik 2| 41 P #i
iRl , 5 CK A HL B T 79.725%, 21.10%, POD i
5 CK M LB N T 22.89% , MDA & R 41 N fc K
6,5 CKAHIG N T 161.92%,

0.3 g-mL" 2 E AR PR - K WAL LT, 4 i

SOD i Pk ik B 4 N & K{H , 5 CK M 3 m 1
4.60% , CAT 1% P FE A% T 50.00%, POD % 1 34 Jin 1
7.99%, MDA & & Ji T 78.65%. 0.6 g-mL" 4b #
T4 CAT 3 P 7l MDA & 235 3] 1 40 7 B K H,
5 CKAH L8 T 94.08% F1 111.78%, SOD 7 ¥ 4
HHN M, FFET 1513%, POD If o 8 fn T
22.99%. 0.9 g-mL" &b PR CAT I ¥ Jy 41 P I /)
8,5 CK A L BRI T 76.23%, POD ¥ 1 41 9 f&%
KAB L BN T 49.05%, SOD i ¥ 5 CK A b & B 3
PE22 5 MDA S &N T 64.78%.

3.6 3FMAEW AR R A K IR O T 7 R kR
AR AR EE B AN BT gk 6 T AT, 3R
Py A 7] e JBE AR B - 3 KR T R A kA
2 v AR A I AR 25 0N T 2 I A Ak B VR .
Hovp Hb B AR bR A 8K BT & E O 0.3,
0.9 g-mL"' i}, SE® /N }-0.054,-0.076; 111 #5 W5 1 13
JK I8 W M 0.3,0.6 g-mL I, SE f5 K43 5
F1-0.381,-0.362; 2 H MR PR 1 35 K 32 0 5 o vk
0.3,0.6,0.9 g-mL"' I, SE {f 76 H & Wi & 2 1] , 43 )
#7-0.183,-0.286,-0.225 ; Z A LA LA Hr il LA L3
Tl A AR B = 98 KR T I 3 A B R RN &)y
Az B A AR PR Sy < B > 2> B, 3 W] b
B A T3 A A R A A Bl AR

Fo =MEWMRMBRLIEARRN FEEMHMFHERXMGEERKHUBRES R

Table 6 Allelopathic comprehensive effect of water extracts from rhizosphere soil of three crops on seed germination and seedling growth

of Polygala tenuifolia

AT R — RI R RN
ey JgomL! ﬁéfﬁ RHEH ORFEE KB RK 8E rfgFa 0hgEb %m; )
CK 0 0 0 0 0 0 0 0 0 0 0
b B 0.3 0.037 -0.086 0.017 -0.069 -0.063 -0.110 0.027 -0.320 0.082 -0.054
Hb 0.6 0.022 0.020 0.003 -0.050 -0.036 -0.061 -0.320 -0.481 -0.355 -0.140
Hb 0.9 0.015 -0.110 -0.004 -0.036 -0.031 -0.074 -0.486 0.473 -0.430 -0.076
FH 0.3 0.058 0.030 0.079 -0.098 -0.089 -0.030 -0.450 -0.749 -0.396 -0.183
FH 0.6 0.059 -0.110 0.038 -0.103 -0.084 -0.171 -0.590 -0.914 -0.533 -0.268
FH 0.9 0.068 -0.063 0.033 -0.098 -0.090 -0.065 -0.513 -0.818 -0.477 -0.225
AW 0.3 -0.038 -0.329 -0.920 -0.119 -0.088 -0.114 -0.511 -0.847 -0.463 -0.381
AW 0.6 -0.070 -0.508 -0.156 -0.215 -0.188 -0.086 -0.558 -0.847 -0.628 -0.362
AN 0.9 -0.062 -0.312 -0.119 -0.141 -0.132 -0.050 -0.011 -0.329 0.149 -0.112

4 iFig AL B, BT LA 2 AR ) 22 ) ) o A IR

4.1 3FVEYIAR PR - 5K 3R WO I A5 AT B R 4

[ERES R A NPNE 2 20T E K el G ROR €2 M A

VR, 322002 I 0 245 R ) 09 22 225 80087 2 0 A

O A A ), 3 2 Y AR A WD AR R — 43
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R B A 9 K IR ARG ik B X T R R T SRR
PR, W R A IEER, X S5 8 2
TSI ST 45 R — B, PR R AR B - 5K IR T
XTI G R T R R AR T R R R R R
FeHAL T BRI Ak B A U8 BE AR W R R AN
T A R Rl R A A K 3 RE AR PR 1 KR
XTI B A Rk R K B R Tk
JEAN A FH 100 B Ak S oG A AR R A T
AR B R B E N, T E SR R
[Fi) ¥ J3E 4 v B R T AR IR gl i AR 0 AR K
A A A T s Rl b 4 o A T 7 O 3 A X
£ 53 2 R e 0 T R BEL Lk R AR ) iR S B Y
E A5 4 AR A 32 B AR AR S A A R
FEY A8 E A 5 BB AR AT 5 e

4.2 3FEYRER HHEK R BT B O A AR
B 52 Ak JEAE RS2 A A AR K T U — R
AR Y AR LG R R TS
Y L RmE 78 — 8 B R b RE 0% S A W' A 7E
B 5 550Y . M AR PR R OK B W R R E A
03 g-mL' B X Fi g mint s R a M p R
R SR L TS N 0.9 g-mL!
i DU) 2 30 B ) A R 4 15 BH X A A
AORESEGBR, Y W B A AR & 5 1
Mo PR KRBT TREDH R AR
AR RN B S g 4 AR R R E AR PR 1 3B OK R TR
JEAR e 4 0.9 g mL X TS N RFHL T
PR, LA 3 Sy A A i X Ak R
4 36 B, 23 3R VR T B A R ER LR M R
196 A R Bl 1k O A A 2 S SO 2 31
i8R R AE A AR B AN [ B DG I
B AG AR BE=A T REMEN.

4.3 3FPEYARBR + HE KR O T AR A B E P
Yy H,O, & = B 52 ATy PR SR L R A
Por 7 5 & ML W PR N T B A 98 38 T W W IR L UK o
SEINE Y7 ST R I SR NI S 7 T I RA iR T/ R NP
AR PR TS R RN Por 1 B & AR AR R AR AR
) A 300 5% B N iy A PO AR I o i i
fii H,0, % L FUR . H,0, 1 LB 122 55 ja] 42 421k 40
FfL P9 AZ R B BT AR AR W K A, O o8 4 e R A2
P DA 4 4 2 h HL,0, & B S AE W B % )
AL SR SO 9 3R B R 2 AR bR £ KR
VR X A7 A4 IR 40 1 2 355 R 1T W) S5 T s MR, Por
AR RO T S R G HS
ARG LR G R RA -8, X — S ez

RHY A B A, H iR BR - 3EKIR K 0.9 g-mL”!
i H,0, 1 5 35 B 45 K (H, 17 s e AT 3 2R 1 Gk 31 i
/MBI AT BB JE R T R VB 1 fh Bk T R A ) T
PR A, S BH,0, & SN, H,0, 8k TH Y
N REEE 7/ BN a1 S s S 6 e = sl i
TG VA 32 1) A 3%y ot B i 4 A 2R A 18 3 R 15
JoT R o A A N A E Y A R
Tl S ORI B E 7/ E I = &K (N Dl = 7
THEW B8 AT R BLR A A K B
4.4 3R AR BR A+ KR O I R 4 i B A A
A MDA & H A% SOD,POD, CAT &)
RN BB P AL R G0, v DA — R LU B A
Wy 40t A7 3685 B 38 05 BT AR TR R SRR H AR
A F YT A5 BE AT AR 3 R 2 b A KDY
MDA J& A W) B R G B8 i SE AL i 7= 2 —
it I AR R o Uk R ORI R B 0 32 R
BER L R ARG IR G T 2 B 3 R WA
A IRAE T, 25 51 e BRAS ] 2 B4 O X 3 A A AR
) CAT,POD Fl SOD {if 1 i) 5% i 34 3= B0 I ok B 41
HE RV BB MDA B i 5 o B OO B AR
SIEM G, AT AE SRR, B AR PR KR )
1% ¢ 2 i Xt F CAT, POD, SOD 37 4 & #1117 ], 1
[ o (7 R (e I (17 - = - i
MDA % it (1 52 Wi WA B G, 48 i AR B 1 58K 12 i)
I He B B X CAT, POD i P k2 42 i 7, e ik B8 )
AR T, 2 =R B 4 18 K 12 VA B 41 i 2 K 12
TR I B4 POD V& PR S B B R . RE
AP FAR PR £ MK IR AL BT, %) MDA & &1
A N TR AR A 154 0 T b AR B = 7K IR TR VR B Ah
LN, MDA 5 it 380 B S /N T A 9 4 1 P Bl
MR B K BSR40 0 5 32 5 R 5 4/ L RS
PER AT, B R 38 N

M3 Tl AR B - 8 KR T O 3k AT
K4 R AR bR TR AL S P RS S )
Jii , MDA Fl H,0, % & (5% W LA K 45 A 10 IR 25 A 4L
N K B, B AR PR A 5 0 75 Rl 1 1 R R4l i AR K
B 00 T e, L RO P AR PR £ Hb B AR PR £
S G 1A FH 5 /N 5 b AR B - HE KR VAR TR
B 38 A & v AT I R T IA E R  IE A R A
SR A= N S i (2 A E I A 7 = W A R o S O I
MDA 5 8 i B2 3t AR X 2 1K, 16 W L e 40 i a2
FI) 1 20 R AR, A0 B AR 2 4 R BE 0N T LA £
R R TS S S R TR A
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