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Effects of ginger aqueous extract on soil enzyme activity, microbial community

structure and soil nutrient content in the rhizosphere soil of ginger seedlings

HAN Chunmei'*, LI Chunlong', YE Shaoping', PAN Kaiwen™ ", WU Ning®, LI Wei’
1 Chengdu Vocational College of Agricultural Science and Technology, Chengdu 611130, China
2 ECORES Laboratory, Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu 610041, China

Abstract; Ginger ( Zingiber officinale) is an important horticultural crop in tropical Southeast Asia. However, the main
problem for ginger culture is that ginger is not suitable for continuous cropping and ginger yields are low when this species is
cultivated consecutively for years on the same land and rotated with other crops for not more than three years. Ginger
aqueous extract can inhibit seed germination and seedling growth of soybean and chive, it also can depress the growth of
ginger seedlings. However, allelochemicals in this plant species are unclear, and the effects of ginger aqueous extracts on
soil enzyme activity, soil nutrient content and microbial numbers are not well-understood. Therefore, the objectives of the
paper were to (1) study the effects of rhizome, stem and leaf aqueous extracts of ginger at different concentrations (10 .20
40 and 80 g/L) on microbe number, enzyme activities and nutrient content in the rhizosphere soil of ginger seedlings using
a potted planting experiment, and (2) reveal allelochemicals in the rhizome, stem and leaf of the ginger aqueous extracts

by HPLC. The results indicated that the rhizome, stem and leaf ginger aqueous extracts had different effect on six soil
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enzyme activities (urease, denitrifying, acid phosphatase, proteinase, polyphenol oxidase, invertase). Acid phosphatase
and invertase were impacted most strongly, and significantly stimulated when the aqueous extract concentration over 10 g/L..
Six soil enzyme activities increased with the concentration of the aqueous extracts. Bacterial and fungi numbers increased
while antinomyces decreased with the concentration of the aqueous extracts of the identical ginger parts. The ginger aqueous
extracts reduced soil organic matter content, and promoted NO;-N accumulation in the soil. Rhizome aqueous extract had
similar effects on available P, available K and NH;-N in the soil, i. e., nutrient content were increased at the lower
concentrations, and decreased at the higher concentration. The main allelopathic components of three types of the aqueous
extracts were as follows: syringic acid and vmbelliferone were mainly contained in the rhizome extract, while frulic acid was
mainly in the stem extract where whose content was the highest (73.4 pg/g). The other six substances were detected,
except for frulic acid in the ginger aqueous extracts, but the contents of syringic acid, vmbelliferone and p-coumaric acid
were relatively higher. The result suggested that allelochemicals released from the ginger deteriorated chemical and
biological properties in the soils of ginger land and resulted in the continuous cropping obstacle of ginger plants. The study

could benefit for the development of sustainable management in the ginger planting.
Key Words: allelopathy; ginger; soil enzyme; soil microbe; HPLC
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Wy xR A W X AR R PR IE ST, AR AR 2R 0 WA ) e RS o 8645 S A WD R S &R |
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BOHRZE 2 BRI (10 .20 40 o/L F1 80 o/L) /KIZIR AT AE 324N B MR BR 11 Wy ko | T 3R Pk K
+HEFRA R, B AR R A ZEAR PR A X Z R A R TG P (4 AR AL A, Ry A e A 254 1R A A b
AR A (R DA B i o 2 A B e £ LA

1 #R5H%

1.1 AREREAEH &

2006 49 H P aIfEA ZE R Rk VR K& B R AR AR, 7 IS0 R AR ZE 2K koI IR
LRI BT AL 1 em K AY/NEE AR ZEYIAL 0.5 em JERYH R, 405 E T 60 CHMEAR UL S d. 430 FKHL 80.0 ¢
FIARZE 25 TR BRI I 2 mm FLARGTH 76 24 CF 1 L 28M0/K 20 24 h 7EFEIR 2% (5 150 v/
min) UG 4 )AL A 11 um FLAE K/ NEIBEARIE I 5000 1/min( x4530 g) 5.0 2 h, FIHHREIA 80 ¢/L.
(PR, TRATAE 2 °C A PKAR ARy o8, K- BRI BRI 10 .20 140 o/ L KIS,

1.2 AZEREE A 0

PR EES A AR 420 E (R2E 2K ) KRR FE IR R 10 o/ L, 2 SR SR 2, & &
VAR 3% (HPLC) A-Mr HAR A o™ BRiERE S B AR | T IR SR IR i H R BT ERR <48 IR
M7-HEIEFTE, UL . Water 515 %, Waters 996 WA FES K &% . ©3% 4 . Gemini C18,4. 6 mmx150
mm, B 37 °C, s :0. 1% TFA :100% CH,CN =0. 9:0. 1 (/RF43%0) , R 1. 00 mL/min, HEFER K 5
wL, B =F KK R 275 nm, J5 PUE K% KR 320 nm,

1.3 B0 ARG B At A i R 2

R XA, F U ) 148 S Ll T e oy B ey e, M B AR AR AL 29°157, AR 48 103°47 iR 510 m, g BRRAK 1L e
AU, R =k G A e 1 TR AR DT HEE AR R A BT R Bk, RIS AR R 17.5 °C,
AR 7.6 C B H 7—8 Ay, ¥ 26 C ;i A 1 A HimidR <36 0 °C , AR 5000—6500.9 °C, 6
FEWE 333 d, =% FAWNZ, H BBR/D  4F1 8 H BBECH 1025 h, AEFE/KE 1199—1200 mm, ZA/EH T,
TG H A+ LA AN R 1 s

F1 K HIEEARER

Table 1 Basic properties of experimental area

AR 2R Exil s A AR

H
Organic matter Total N Total K Total P Rapidly available Available P (H Opl 2.5)
/(e/k) /(&/kg) /(e/k) /(&/k) K /(mg/k) /(mg/kg) o
35.4 0.98 9.56 0.46 55.17 1.79 4.7

HURERT ] 2006 4E 4 A 10 H

1.4 5t

2006 4F 4 H FAJEREERG 1 (3R 1) BUH b AR R A= 22 09 R 38 BRI Sl Pk 2 em 07, 0 20K
B A R SRR 55 P i, TRI IR & 10% B4R 2% 5% MY BEIRES 1% MO PR A1 2% ROBR R AR VE R IS AL , PR
B 45% MFLERS 350 ¢ EAT HIETHBRRAL R ARG IR AT RO a BEYLAE 2, AR BN 3/4 b A
B4 10 kg(HAPEFAFFE 1 kg G BERRES 500 g JRZ 100 g FRERA 200 g BETabs 1.75 ¢) , B4 ( L 145 28
em, VR 25 em) HAR 1 SRZEFN (I/N SRS 8 0 22 0Bk o 12006 4F 4 H 11 HARZENT, Jed% 3 AIRE
2R R R B/ INER , B2 35 o, HE B R — Vb2,

R R S PR A — SO i T A B, AR AEE (3 % 4) ANAb 3 B AR 2K (R
(HRZE 25 ) ORTRIHEEE (10,20 .40 80 g/1) /KIS0 mL HéA: 224 (AL HLAT[E] A 2006 4E 5 H 15 H) , &
AL 4 RESE AR (AT 0 /L) FHAF 258 KAL 3, IS RERR 7 d %8 50 mL ZKIREAL R AE 22401, 30
d J5BRI 2006 4F 6 H 15 HHFE, HEEORZ) 400 ¢ 4 ZEARBR 1, B H 55 P AR PR A0 AR Br & A6 1L, 5 H
WREEN 20 em B EAEAIE R BLsh R ISR RS 70 4= 22 MR 25 T 0 48 T A= 2 4 AR P 2B W 5 i I e |, 2%
8% B OIEIEARSS , S B [ S0 06 2 A A BT
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1.5.2 IR

A PR PSR PRS2 S ANBRR I 2F R R MR RT IR 3 ELRR S T R SR 3 R R
FHER R [ — S R,
1.5.3 T3S HT

i A AT HE M W LU (00 5 B U By R L (0025 5 A A5t 4 B8 e L € 02 5 80 RO BE TR
HILJTFH 2 5 R0 25 vk (AN ) > e

1.6 dmatrt
R SPSS(12.0) GEi T4 #EAT BN 3 75 22 | LSD FIAH L7047 (P<0.05)
2 HRE5HW

2.1 AR ST

R AR KSR B A AT AL A R 5 R BRI (6 2) . B 25Kt A TR T 75
W T SR TR O R U TR T R ORI 6 PR 0 A R , 4h 0 30,9 /g 1 358
e/ g 2K BRI A 7 B BB | T AR 7- T UL T 2, SRR R B (LTI o
BRI & I (73,4 p/s) S FUABMI T & B 1. 5—183. 5 fif; T KBTI T BTBLRRSY , oAl 6 R
VR it | LTI T R <AL PR P SRR B O B BB, K 48.9 32,1 /s 24,8 pg/s
(#2),

R2 AEEIMLAKZRPOULELS

Table 2 Allelopathic components in aqueous extracts of different parts of ginger

10 mL KR I/ (107° mol/L) THBT SR (ng/g)
FRUERE S Concentration in aqueous extracts Content in dry substance
Standard sample R 2% It e 2% it

Rhizome Stem Leaf Rhizome Stem Leaf
FHR Vanllic acid 1.41 0.54 23.7 9.1
FTLER Frulic acid 0.70 3.78 13.6 73.4
TR Syringic acid 1.56 0.97 2.47 30.9 19.2 48.9
F HR p-coumaric acid 0.46 1.51 7.6 24.8
X} F2FFE R p-hydrobenzoic acid 0.63 8.7
7-H5E 57 B & Herniarin 1.01 0.02 0.25 17.6 0.4 4.4
AFEMANE Vmbelliferone 2.21 1.98 35.8 32.1

2.2 AR 2 L R AR

A LA E R RIVR B A KRN BT 6 il SRS M3 7 AR T ORI R BE RsE i . I A Bl A K
TR VR VAR TR V1 e O T S R (R A T 25 1 7K IR VRO R B B K (80 /L) B, U g ) 3 Mt e i (6 3) 5
| SZ 5 MR 5 R I 2 PR P B T Tl R R W L AR 25 25 KR TRTE 10 o/ L IS AT 134932 3 T 3 i R ), 7R 250K
R IR E 80 o/ L B IR B AAE, 43 5l B0 BRERE 55 T 36. 57% F1 102. 43% 5 HEZE K200 oAt 3 i il 7% 14
AR IR 5 20 o/ L(HE FRG) 340 g/ L (RG22 M3 AU AR ) B4 55000 HEk 80 08 27K SF i 7K RO At 3
TR 55 A 11 S M X R TR B SR B 20 o/ L A 3R 31 1 K-
2.3 AEFKIZ WO L AR PR A W 5

TRV B AN TR B 14 A 22 /KRB (RIS B s i 1 8 P A A B L TR RO R 0 (| 1) il —
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v B PR KR R B A P R b SRR R R I B 14 R S R OB A T A o ) B S D
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Table 3 Effect of ginger aqueous extracts of different parts on six soil enzyme activities at ginger seedlings

\ I S e R B G ZE s TR
R e g ' Urease Denitrifying Acid phosphatase Prfoiemaie Polyp“l:nol oxitiase Invertase
I Coneenraion (VN e (s (AR e
et /(mg g /(mg g™ 24m))) [imeg e g (241)1))
Qam ) (4w Qam ) @)
R 0 0.12+0.02c 1.62+0.01d 1.34+0.01e 0.21+0.03d 0.09+0.01c¢ 4.11+0.09e
Rhizome 10 0.13+0.01be 1.77+0.02¢ 1.46+0.02d 0.23+0.01d 0.10+0.01¢ 5.17+0.10d
20 0.15%0.01abc 2.22+0.02b 1.53+0.03¢ 0.30+0.01c¢ 0.12£0.01be 5.96+0.20c¢
40 0.16+0.00ab 2.49+0.03a 1.64+0.01b 0.41+0.02b 0.14+0.01ab 6.58+0.06b
80 0.18%0.01a 2.49+0.05a 1.70£0.01a 0.52+0.02a 0.17+0.02a 7.78+0.19a
2% Stem 0 0.12+0.02d 1.62+0.01e 1.34+0.01e 0.21£0.03e 0.09+0.01¢ 4.11£0.09e
10 0.15+0.00c¢ 1.84+0.02d 1.49+0.00d 0.30+0.02d 0.12+0.00b 5.72+0.10d
20 0.16+0.00¢ 2.04+0.04c¢ 1.59+0.03¢ 0.41+0.03¢ 0.14+0.01b 6.51+0.19¢
40 0.19+0.01b 2.22+0.02b 1.71+0.01b 0.63+0.03b 0.19£0.01a 7.14+0.06b
80 0.22+0.00a 2.78+0.04a 1.83+0.01a 0.82+0.02a 0.21+0.01a 8.32+0.04a
M- Leaf 0 0.12+0.02d 1.62+0.01a 1.34+0.01le 0.21+0.03d 0.09+0.01d 4.11+0.09e
10 0.14+0.00cd 1.80+0.03b 1.48+0.00d 0.24+0.01d 0.10+0.00cd 5.45+0.10d
20 0.16+0.00bc 2.13+0.03¢ 1.56+0.00c¢ 0.32+0.01¢ 0.13+0.01be 6.24+0.19¢
40 0.18+0.00ab 2.35+0.02d 1.66+0.01b 0.53+0.02b 0.16+0.01ab 6.86+0.06b
80 0.20+0.01a 2.63+0.02e 1.74+0.03a 0.66+0.02a 0.18+0.01a 8.04+0.05a
E RN T H2SD (123 ) BRI R or Bt A7 1SD 2 1R A AE @ =0.05 KT L1022 5 1 Bl [ 51 FLR B fem 257

En
o

00 ®10 ©20 m40 @80

TR

Number of soil microbe/(4~/g T 1)

Borrrrr e e e rnnnnna x| B

BT EQ%%ET‘?BIET Ew | E@E‘%‘éﬂlfﬁ T

[irE E:Y nt-
H KR BAL Parts of ginger aqueous extract

»

E1 £ZREBAKERENEZHERETERBEWHZIG
Fig. 1 Effect of ginger aqueous extracts with different parts on soil microbe of ginger seedling
TR | FLTA R T RO B 43012 100 10% [10* A4 g T, o 2 2R Aot i s PEMBLARSRKIRWBVR BE (g/L) , I Th b /NG R 2R
7 LSD Z T AT @ =0.05 /K E2e 5 B Rl —/ Mg R R TRk 308 22 53 3%

55X REAR b, 2R 22K R AKREAE 10 o/ L Bt S 2 590 T 93. 2% Fi1 82. 2% 1Y 40 I 45 i, 1 AR 25 /K IR T
HARENT 40 o/ L WA 000 T 400 A8t IS A 43 bR 93. 2% ;25 22 T #5 B /K IR A eV B 3k
F 40 o/ L WA B EWIN T H IR A ECE  iR2E SR KIZ IR MR B TR 5 80 o/ L B, B R i K, 43 Bl A2 Xf
B 2,29 2.95 F5 1 2. 74 4% ; ATk B R U, MR ZEAKIRVRATE 10 o/ L B3N T i 2R B8 B 850, Bt VR T 1Y)
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BN, L RO T TR A B K IR R R A IR 80 o/ LA A I R A TR B OB, A IR T
62.36% F142.73% (E 1), AT UL, A 2R [RIE B /K RO A 22 B TR B - 40 P R 50 D 50 1Y) 5 i) 2o 0T
Tk R 1 R
2.4 ALK E LY AR PR T IESR S B2 R

Az KRR BT R BRI T IR ML R & i (R 4) , HUWREEIRH) 40 o/ L B A 5% IGA 2 1
EKF, *El\Lmuhkrﬁ{ﬁzﬁﬂle]“,mWEET7 0% 4. 6% F1'5. 1% ; HZEAKIZ WO 1 847 350l | U308 TN i
A i AT R v L A e v R AL 5 i B 34,20 o/ L AR 25 KR VB A B 1) 1A A | sk
BRFNEASA QE&XTMJ*JJHTS 62% .5.52% F1 1. 43% , 111 25 F1 I 7K 5 0 D0 (e v 58 110 358 om 4 R I EL B s K
R R T IR RS A S R R 80 o/L M ZE /KR ALFE R By RS A A S R RO, SN TR Y
2.02 1%,

F4 EBKERMEEHHLEF SN

Table 4 Effect of ginger aqueous extracts with different parts on soil nutrients at ginger seedlings

e W AL AR R AR ﬁﬁﬁ
Ginger part Concentration Organic matter Available P Available K NH}-N NO3-N
/(g/L) /(g/kg) /(mg/kg) /(mg/kg) /(mg/kg) /(mg/kg)
HZE Rhizome 0 41.4%0.5a 12.110. 16be 110.1920. 71he 191.89+8.72a 213.73%5.42e
10 40.3+0. 7ab 12.57+0.20ab 113.86£0. 94ab 196.50+6. 58a 232.371.06d
20 39.40. 5abc 12.79+0.33a 116.27+2. 56a 194.63+22. 15a 253.35%5.55¢
40 38.50. 8be 11.730. 10¢ 107.520. 81cd 191.93+48.94a 271.17£3.39b
80 37.4x0.5¢ 11.5120.09c¢ 104.65+0.71d 174.96+9. 17a 308.08+7.21a
2% Stem 0 41.4%0.5a 12.110. 16a 110.1920.71a 191.89+8.72a 213.7345.42¢
10 41.220.4a 11.2320. 14ab 109.31+0.20a 171.47+8.89ab 260.50+4.32d
20 40.9+0.2a 10.79£0.27he 105.14£0.71b 157.86+16.26ab  293.93x4.27c
40 39.5+0.4b 10.22+0. 68hc 103.0620. 54¢ 148.99+6.77h 371.25+10.98b
80 37.2+0.2¢ 9.97+0.28¢ 101.68+0. 82¢ 130.25+17.91b 432.43x10.68a
i Leaf 0 41.4%0.5a 12.110. 16a 110.1920.71a 191.89+8.72a 213.73+5.42d
10 41.240.5a 12.220.26a 109.970. 54a 189.49x11.53a 250.838. 84c¢
20 40.520.5ab 11.170. 34ab 108.50+0. 70a 174.04=10.96b 274.649.01¢
40 39.320.3b 10.55+0.10b 105.34£1.14b 150.62+3.11b 346.32+4.77b
80 37.2+0.4c 10.07£0.86b 103. 45£0. 54b 135.73+5.43b 384.89+10.53a

RPBUE N FELSD(n=3) , BA)E T EFRIEAT LSD ZHLANTE @ =0.05 /K 28 5 31, Al — 51 b B ) 2 B 3R0R 22 7

¥
2.5 AOKIRRAL BN AR YRR S R P AR OGS R
R R R R L W ORGSR R R BB R IR (K 5) .

®5 ITEREVBESTEEREENBEXXER

Table 5 Person correlation (R) between microbial number and soil enzyme activity under ginger aqueous treatment

) A TR T (CGRIPEY
Bacteria Fungi Actinomyces Total
JIKAE Urease 0.900 ** 0.719** -0.539 ** 0.902 **
AL R Denitrifying 0.766 ** 0.748 ** -0.582"" 0.768 **
AR VEE RS Acid phosphatase 0.887 ** 0.751 " -0.642** 0.899 **
H 1B Proteinase 0.936 " 0.781 " -0.636** 0.937**
Z B8 AL Polyphenol oxidase 0.849 ** 0.750 ** -0.661*" 0.851*
TERER Invertase 0.855** 0.778 ** -0.632"" 0.857 **

# x FIRTE 0. 01 ACF ERFISCHE ; * FRIRTE 0. 05 KT LA FE G
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2.6 AEFIKIRZWEACELT NG IR YRR S RS S R G R

A KR RAL BIS 1  HER GAE PO SR S AR GG R (3R 6) o HHEAPLIT A R A4
PSR B g RS R AN TR LT R B ) O A 3 SO O (b B S R B S L R R
SN TR ) |, 7390 ST T S A N 2 TR O M Al 38 TR O 5 i i 25 2 R R 9 B R R S A
FAAN, AR IR A R IEASG

®6 TEEm TEMEVHESIERSSENHEIXER

Table 6 Person correlation (R) between soil enzyme activity, microbial number and soil nutrient under ginger aqueous treatment

T AL AR TR BAR GEES

Soil factors Organic matter Available P Available K NHj-N NO3-N

JIRE Urease -0.700 " -0.656 " -0.728*" -0.580"* 0.911*
S S AL G Denitrifying -0.853"* -0.539"" -0.596 " -0.459 0.799 **
FRYEWERREE Acid phosphatase -0.761** -0.641*" -0.735*" -0.466 " 0.908 **
1 Proteinase -0.731"* -0.732"" -0.791"" -0.529"* 0.958 **
Z I % AL Polyphenol oxidase -0.680"" -0.666 " -0.746 " -0.514™* 0.887*"
HERERE Invertase -0.758 ** -0.636"" -0.699 ** -0.515** 0.885""
Z Bacteria -0.626"* -0.807 ** -0.835"" -0.650** 0.958 **
LB Fungi -0.637** —0.701** -0.582** -0.389 0.771**
B Actinomyces 0.411 0.503 0.486 " 0. 446 * -0.622*"
A B 4K Total -0.629** -0.810** -0.835 " -0.647* 0.960 **

# x FIRTE 0. 01 K- L AHIOCHE ; # FRTE 0. 05 ZKF LA G

3 i
3.1 A AR b

FER KRR FRIENER PR F R T FREMMREY I, AR AN Ry R ik
2 AT LUE A= 227K R A H A 10 8 T B A7 T, - HLA S0 SR o 7 7K 33 T 118 vk J32 2 38 38 0 vk
B X E AU T AR BRI, ZXKIR T BT AR 1) & R, X — P ST 45 SR Hao ™ 48 A BB 5T 45
R—F, SR, X IFEASBE LI TSI H A fh B STt 2 AR P RS P A 2 2 R A0, P s ) A 1 e 25 N A &2
BRI BRI AT 5 P A AR T AR A 43 B A R S LI R R A P AR R oA 5 A
L5
3.2 A ZRIRBON A ZEY AR PR A SR R P 1 5 e

- R g B A W TE PR R B BT, 7R B A AR R EE AR T R - B O i A B

S, EEERE M R AR IR R AR — Y AR 3 AT, AR BRI E RN R A KR RO

HA AR R - BB 277 AR T ORI AR BE A5 e, T © b - S8 s 1 34 A B A KRR B 3G i S K
FRRE A AT DA 22 KRB P AR S5 e Xt SRS 7 A T R 0 T T B R i e R A IR
XL A RGP () AR TR B A KR A A, DL G AR R A 25 T 0 vl R A IS A T ik —
I

INZEFERE o3 it v A ) A SR Jo BT 2 R X6 S A A il B A VR I R BRTEVR FE S 0. 41 mmol/L B3
PR HEAE R e BEAR ST 2y R B IAE ] R B8 T R AR VR B 5 T 3. 62 mmol/ L B B3R B IAE H]
3 b A IR 5t ORI 2 A SRR T, ELYRE A5 J A BV P0G i 1 sk S 0 2 U8 W AR () o Lk 84 Ji [ o i
BTG PERZ M AR TR]  AHIFSE R, AR 22 AN TR 3R A6 7K 38 0T 7 398 it 0% 2 359 26 B0 2 2R T, 905 i) 7 3 S T)
(ZE>SM>HRZR) X 5 AR AR FFAL AN R B2 K28 b i & AL B A2 B A o6 (R 2) . BT, #iE -
S rb Ak Ry SO A TS0 P I S B R X AR E T A 5 B R R S —
3.3 TR A Y AR PRI W) 2 R

Bt 5 A 22 (] — K VR B A 0, LA e AR PR 4 T | 5 T ) 0 S 1 iR A T B0k o ) B S s D

http ; //www. ecologica. cn



496 A E = 324

BB o BEAZR RIFAK R AR BT 5 | S 1 A AR BRAE ) DR 20 ) o 1) 28 A 3 T A
A, A i R R T AR BRI WA S B B 1A R R R AU X AT RE R S A
A VR A R 22—

M4 Z2 B AL o BE B VAR A 38 X 1S3 R RESE A B R PR A W 4 WA s il 6 4B, LA B AR )
A A AR, Fons 252 AN 1% W92 7 (saponins ) BE % 2 WA = M55 ( Trifolium subterraneum )
MRPRIA P B MR Bl 25, e G ad i A AL B Ay 3 v 5 Y S D0 ST i B RE Chryseomonas spp. il
Acinetobacter spp. B3/ | 1 Aquaspirillum spp. IR T EEAFIEE, X FEETE 25 R4l Rl A0 A8 1k, ml g
W R BN FE LT RE R RE A 26 P REAIA 5 B LA 20 0 S R T RER R B H M E MR T &
BB RGINRER A, DR R, R FHAE BV 1) I ) S Ak P JTAR X+ 398, RE A 0 i ok
A A RN A (S HA R 3G 0, R S IR A e A DAR O i /U3 A B AR ) S (S v S T
R o) TSGR YA IR E T . 7RISR B 09 By R S W) o b By J3E Y 16 N, T B SAta i ) o N T 25
R — B2 G

B AR ) T - 185 Yoy I, VR 2 E 0 5 5 I o (4 A g A S 1 7 L7 2 A P ) SRR 3 40 T g
W, R AR AR AR B T - S8 b 48 4 0 Bl 2578 4, Xk 3 3 v A 0 3 A2 i ke A 2R AR ) 2L
HEEEL,

3.4 SERPLON A A AR PR TR TR RS

TR AR R R G E A U, S A OMEY B A K L B A e, i H P 1 4
FARIE N MEENRZ - BREEY T mE LSRG E R TR AR R4 2%
ANV BB 7K I Y X W B () 14 I RV 1 -3 R AL A 5 2, 36 sk — 235 SR i S TR AT RS A 22K R T PR
W i T R AR R R R T R AL, IS T IR A AU R A TR R
R ZE KR RN AT 5l R A0 R B 25 2R o A i vy L 5 T v R B8 AL 5 i B 8 iy 2580
7 VR ) e B2 PR3 I AR 5 i, R3O — S5 R R SRR 5 28 22 3 IR ALK BT & i AR o i
P BOR A (R 2) , BHEFE , B A 2RI T B3R AR, vl R B T/KIR M T i iR
R REAR T A R0 i T R IR T B A BT R 3 AN 4 K IR R Y B
W B EE In  2ZmR) T AR RSSA S R (3R 4) . R FZARTRA KR TR ) Ak B 5T e 4
NO; 7] NH %64k, I s i B2 30 il s8R B i, ] DL 7K B i Ak 8% o 5L 91 i) = 48 v R R A6 2R 1)
PEHIN
3.5 TUERUEY) AR RIESR A OCCR

IEANEA | ELRR Bk B A G A S AR v - S M 1 R UR YRR 1) - T M S AN
FIECRRZSHERVIAOC T AT 6 Fh BT i +- e it 35 5 il 4 o 00 28 W 8 ke G, S AN el | B B St
Py BB 5 0 EARDC (3R 5) .

T YIRS B ST E— e R e T IR LB 0 Ak R S A R A AR TR,
NI B2 5 M)+ SR A3 A R AR IR I - B 35 o 7E — i AR B 1 b 25 5 M)+ R RS AR
TRV LA R A0 R B BRI A S A3 A, S R T 1 B A R SRR S IS R B I AROC T
ARWFFERI A= 2K R WA PRI i e R e SR S B CR (R 6) . AN AR
B RO MBS R S i S ISR AR U E Y SO B B O (P S SRS RS R
ELR AR B W UG | 43 )5 T30 TR RS e S A I TE A SR 3 TR AR O A A AL & = R 5 T 2
AR A DG A | AR AR 1 S AR B S ARG, BRIITE AR KA K R T AN S R SR 43
fiff SR AR BT A 458 O IR W DR | TR ) - SR M R R A A A A A A
P11 AN T A AR R % AR Ky AR
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