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AXTENHBBIAE:

E—B5 TR (HCH) BEBENAZENHE

RASHEEEAEEEENE. A THREASAN T RPZHEY
HCH BB, MIRTRREMMBARREN 2 #MA RN HCH KR,
GREW, BAERICANEE. AT, MFEKEL 90. 32%~103. 92%
ZE, EAFERERER 2.32~0.33, ZAEEH. RE.

FBs HOH SREMNEMEE

(D ESRFERBMRT Z HCH RH T ERBEDRRIANEYEE
AR, LET 12 RER o -HCH SR T MOEEREH . ARERHE, HET
FlRFAHE T W o -HCH MK K MEERXER, HhHESE
ZEEMELERNLBYRERT, SHERETRHENHLEZ EIER
BEKE. a8xZ, HAAGAE. TERXNFE, BREEEMHN, K
. ¥R, 94, 8%E. KR=.

(2) HEHEMER/B S5 LM P HCH YEREER X 11X R=0. 928,
e, BIAN, KEMR/ERMEAMNEEREZ—.

(3) EE 12 EEEEAYKTAN, MESHEBRZENEAEER
ESRAFABFEER, BREREEHZFK. EEH.

(4) ZEHCH iS5t (1000me/keg) i, EURIEHTE. SHBEENK
RRHEIREY, WRT LMD HoH REMNUERFHENMFEHNE
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W, SRED, ERENH HH ALEHRAERNSERTENEK, B
RHEEGERSES N HCH 3RE. TWM{ERE TN HCH RS = EHFIFFS
RNEKEE.

GIUREER. SERZEMFNTHEEEY, MR TENEZ HeH
S MEHBRM R . TEHCHRE X 1. 09 me/keg ML IMPFE=41F, 4
T FEED LN HOH BRAERE. ZRRP, EYHORRTXX
R RPRE BT, REVHBEMEMN TS LR HCH
R E AR, RBERE, T¥b HoH REOMHRAGNSAEMHRE
EFE X 43. 87%—65.79%. {ER, AR HCH BEA L, EHMKE
ZNE, TMRSEYEANTIERAR L RPENRBEANER.

KEH: AN HH EAESAMEE HER
TEMAED unp: 1.
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STUDIES ON THE PHYTOREMEDIATION OF
HCH-CONTAMAINATED SOIL

ABSTRACT

Two parts are given in the thesis:

1. Study on the extracted methods of HCH residue in soil

The Capillary gas chromatographic method (GC) was introduced for determining
HCH residues in soil. And two extracted methods, such as Soxhelt Extraction and
Ultrasonic wave Assistant Extraction(UAE) have been studied. The amalytical results
showed that the UAE was more efficient and the time was shorter. The method was
proved to be simple, rapid and sensitive, The sample recovery was 90.32%~103.92%,
and the relative standard deviation was 2.32~9.33.

2. The phytoremediation of HCH contaminated soil

(1) A phytoremediation technique for contaminated soil by HCH and its main
degradation products planting 12 species of grasses was described. The results showed
that different species have wide differences capacity in elimination of pollution.
Medicago sativa L and Lolium multiforum Lan are best, the third is Echinochloa
crusgalli (L.) Beauv. The fouth to sixth are Sorghum Hybrid Sudangrass. Vactuca
Denticulata Max, and Cichorium Intybus L. the last are Rumex patientia x
R.tianschanicus, cv.Rumex k-1 . Cajanus cajan (Linn) Hrth . Amaranthus
hypochondriacus L . Pennisetum americanum L.Suhum. . Stylosanthes gracilis
H.B.K.and Macroptilium atropurpureum.

(2) Correlation (R) between biomass S/R and HCH-dissipationed in soil is

R=0.928, so high S/R is one of the important indicators to screening plants.

(3) Through forecasting the period of repairing soil of twelve grasses, Medicago
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sativa L and Lolium multiforum Lan reach the aim within only three periods. The two
grasses are more economical and appropriate than others,

(4) After species screened, Lolium multiforum Lan. Medicago sativa L.and
Amaranthus hypochondriacus L were studied for relative grow-ngvigor index (RGVI)
and seeds vitality in  HCH-contaminationed soil(1000mg/kg). The results showed that
low concentrations of HCH can promote Lolium multiforum Lan and Medicago sativa L,
and the later can resist higher soif HCH concentrations. But Amaranthus
hypochondriacus L was serious restrained in the low HCH concentrations in soil.

(5) Studied for rhizosphere characterization to optimize HCH phytoremediation,
Grasses were grown in HCH-contaminated soil at 1.09 mg/kg for three months, an
analysis of the different plants on soil degradation, the impact of plant. The result
showed that the root system of plants can greatly increase soil microbial counts and
enzyme activity, and the number of microbial enzymes with the reactive soil degradation
was closely related to the plant. After three months, the soil of the plant and its four
isomers lower margins for the overall content 43.87%-65.79%. However, in decrease of
HCH and its main degradation product in soil, the function of absorb and concentration
of HCH and its main degradation product by grass was very low. The key factor was

microdegradation of pesticides in soil.

KEY WORDS: HCH=hexachlorocyclohexane Capillary gas chromatography

Phytoremediation  soil microbe  soil enzyme
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TREESFENERARTS, MRAXBUESNREREZ —. BEELE
JLHEH, BEEFHCERBOADOMANEM, bFxBHAEEHHNEME
RYREER, RS EER IR, BERFHFREAHINS.

TEE MY AL YR LRI, BRR. K REGEFD PSR
YIER S DL SR A B, TS RANEEBEARERTHEYEL,
mEEd Y- RERELHRYRERARNBRNZ S, BELS LT
BoiEhRAMETKNESR, E2MEE EHE AREFRENRL, FAKRE
FTEARNFERRZ P, BHZEEDENS TR BB R TR ASK
Ko

KEERYORHE, TLEEETUSAUESRBINROITNERAEHEIY
4, FEEEABAM. RE. KHMBRER. ERETENEZHTR (PAHs) LU
RuRBREBAOFAREEFELSYE. HNTESRESR, AAYEEETHAR
£, EHWER, FEOFEREARMENOEEERBET R,

BERFHANER, BTG LENEEHATETYEEE (physical
remediation): HHEEFHBERE. FITRE(soil vapour extraction, SVE). EML/IREN
(solidification/stabilization). B{HEG. %, AWM. B3I H%E, NKGFEE. (¥
1R (chemical remediation): ¥ FE@IERA{LEW LGN —situ soil leaching and
flushing/washing). F-47 L2 # Bk (out —situ soil leaching and flushing/washing). ¥ 7)&Z12
(solvent extraction technology). B £ k.2 & 4k (in —situ chemical oxidation ). FALL2ET R
53F & 5 # 4% B (in-situ chemical reduction and reductive dehalogenation remediation)H1+
BYERUREAREY, EMEE: LESEHEYE S (phytoremediation ). L H. M
H¥E & (bioremediation).

s, BREBFER (eco-chemical remediation) RILERMEM—FrHEA,
HEAEXRETFAAR 21 HEBETIEBEERANKRER. ERMEYEE. H9E
BRLFEERANGE, RAEEEW/, BAE. ATHEEEE, BHRAE



SRR AT X HMBRE (Fodt) IR LBANE XA

T, NETBE. R BSRT, TUEREHFERRETHSBETERED Y.
AFMFEEEES RN BRETIEMNE, HBETYh 8. KMENR,
ALTERIRITE,

FHAUAREIRY, YERBAHRERLENANNAH, HRATHEHDER
H LS R LRIV,

— HIREMMEX

RARBEREYRARFNEEREAETRELZ—, BEARERARSERE
2.81Z hm? Ak, 2003 E2ERGEARX 1312 7 t, 2EFEHRER 2.34kghm’. X
BHRMRY, F 50%—60%%ET1H, RE 10%20%KMTHEY, B, RES
# §7—107 77 hm® By R H LBRF RS S, A SEZHEHRGGTEOLE, 4L
FiE AR RN AL E R R LR RARINERLES, REHENENESR
BE—ELERR, BRACEARRREERAR, FHERSRE, AHFEZR
BRENE, FEEREXA. EE%, MRABEYRE. B#E. Ek. . Be%ER,
ALLIEAKGPESBRAR. FHGEEY. BHHEEENFEEESA—EYER
HAR ( phytoremediation) EEERE. £H51RE (PAHs). £HEE (PCBs) Fi5H
TEAK ARG T SRR, HFAREEATRBEE, BETEANZFH
AR, BRAEDEERNIRGSRIBOMAHAEZN, RFRAOREES.

FREFAMBKEEXNZHVRYGS R ED, BENEFGESLEYET
BEENRREHNEY, FEEYE S RTREMEDE#EDFTUSTERR
EWiE, AEVEEHEREGNYE R ENER PN ARMKIE. FREX—5
B, BxRaTENKMAERE. RIERTEHIZE. KRRV ATRERRE
FHEEENHLHIELE L.

Z ANSKRGAANET RERMGE

(=) BENERBAARGN
AN, XBAEHCHHCH), %R % CHeCler 1825 S 5% i Michael Faladay
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FoE KA e ARt i 2 PRI (FoATT) IRV A DR

& 19N ERAERBIIN. RBERTSEETEXRHNLELRR, BiFCcHEN
FEMg Qa. By 8, e, v, n, 0), HPYFRHEAFEHEMNRHNS, BE

ERA 12%—14%, HR{AEBFRME, FES 50 a-HCH 55%—80%, B -HCH 5%
—14%, &-HCH2%—10%, ¢-HCH 3% —5%. S/ AAT v-HCH & E&i& 9%kl |
i, FRbHST.

T RAAANKEBER, 65 CHERKL. EREMBHUENREY. AAAT K.
# B RN FIYREE, EEBRNM AP RARUMAKHER RN, BLBFF 1,24
—Z8 %, v-HCH RERAMZRE (2Q0CH9.4X10%Pa ). ZHHETK, HET
X, NE. 8. ZEEFFHEN, REETE.

ANNE B BRFEFBERRIR. FABREKBEP, v-HCH. ¢ -HCH. B -HCH,
6 -HCH K Z 85514 180, 360. 620, 720h HI45i0: FEAKMLM P, B-HCH #1k
FWA 7.2, T v-HCH M¥FEHA 1d.

HARIAR DR 24 EH LDSso b 76~200 mg kg”'o B25)5 SEIWA LB R
TRAKFACEE, ERMASROERES, REGABERERD. R0, TU&EA
AANBETEHF—ERN B-HCH, HRENTTMRERSHEITHRHRE.

ARAR—BUEEA, TEERTRBLRSE, RAPEE, EB2ENRINK
BN BRI, (X IRREEREEEIER . AR B RPREEE —EEM, U
v-HCH fE AR BB RS, WEREMR. FENBREM. AANE—HEH
ABF), FTERATHAERMNRROBZENR, EXFHEREIT. ©HRGHEKE.
LY. B, BESEHAE, WKBESKE, BE. BEh. BEI%. AN
ANERZ-HEEMLERDF, BTGB, 2R, &R, MERFE.

(Z2) FNERBEREIEE

HNARAGNEZGEFAN/A (HCH) Mg (DDT) 4 50T 1825 441 1874 4
B, FEMATREERAALEE, YRAER EXEREREEARRA. FH
FRARKREREAMEMHRANARS, 20 HELTERERECHFTIERAN FIE
B, NFERVEERTE. &TFHEEEREE, EFETREERTIEER, URENE
PRt SR s, TEHENE). HYBAXEETFRE RYEEANGE, ALHEME
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PIREZERM . 1983 EREF R4 HCH A DDT FHHERY . BRFIHRK
HEFECHEZLERAT Z+8E, EELRP AR HENERAREC.

2 A% (thin layer chromatography, TLC %) R E#IERE, RiE%SEH, EHA
REEITEEMNEER, BEEAMRBERRE THZLRPHNEARARERDER,

SABEERGC HERBRSTPHRBHEELTTREY, LHELERGHESA
EH GC M AR ZNA TRZR S, KARSTRMRB, 44T e,

SARBE—REHAE (gas chromatography-mass, GC-MS) GC-MS BRI RI AKX
REFTRBE, FUNEHRAETHIANEEEH, CEREZHATREZS .
A ERERARTEILT 600 EHRGNEERE, ARIFE, RABREFRIENHE,
KA RGHITRE T

#E BT EERAEFFER GC/ECD B EH AR,

= ERMEREEEENRIARREA

(=) BRIREIARER

BT, WRAGRIENEEBATIEGTVESGHE. LFER. £WEE. kS
FYRSANERE. KEANTERBRGROLECHEEELHE, TR, BHEA.
BASHARAUFEE LG ERAREWLEY, SRR, BdERASLER
AL pH EE—EEE LR T RGKEFE. THEHRBERER-HEENKL
FEE, MRAAKERESFERELZER RS RON L RDHR. ERERGESR
i, EEMARRERIRE BRI LUA BT %R, 10 Roy %M Sapindus
mukurossi K FRIMAEDRAFMAULFERN (CyHu010) o0 H 0.5%H 1.0%EY
REEERIER LR LR RGN A BRES RUAEKE 20 271 100 5. L H
R5l%E (SVE) R—HERNYE—MNEERETTE. CRAMAZRSEAE, WEE
BIIL R R RAARM LRI BR I IR H YU MR A RS, FRL T E
BB, WFRERUANRGERELENFUKBE, SVER—FRERMHE. &
FEREGHRIRNEVBERH T ZHER, AEXREYERERRCUKRERES, &
BF LS, EZRERERR, RATRAHEZ—. BAEXRERAMEM EEH



W& R, BRSNS RET KB E, FETEANSFRESNN.
1998 £ 4 AEETHRE LR, 2EEVEETHHELE 1700 77 ~3000 FF X T lH,
flv 2005 EHEE 2 L%, BYER (phytoremediation) R IEFAEMBH.
i ER. . BRESER, AMeTENKETEETE. AIERY. JUHEEE
KREEERAR. SHREBERARMEL, EYEEBARBAEE, Drake (1997 5)
B EEEHAMK TR GRS A OLESF& 11, '

1 ERIBMEDERSHESHEEIBARNRHILE
Tablel Cost of phytoremediation compared to other techniques

BASKA LERE (RTN)
Hith B H AR (Phytoremediation) 10~35
LA A 548 B A (In situ bioremediation) 50~150
[ 138 S (Ventilate to soil) 20~220
B A (Indrect thermal) 120~300
#i ¥ 1 #E(Soil washing) 80~200
B 12/%8 52 1k 4 B (Soildification/stabilization) 240~340
AR EL%(Slovent extraction) 360~440
# jk(Incineration) 200~1500

(2) HPEEERGSRIMPMEA

HPURZ T LME DA FRE AR E R, WIS R AR B,
Rt RAELRPOERE, BROFFTORGRER, RAFRLIROEYEREERN
ShEE BRI A, BRI R R IOB T2 (A IBR F R, Kruger FABFAREL,
ERENER L RHRATERNOIER, HY Kochia WY E R E FEIIHIFTHr i
U3, %ERFEMATHERLRTROEE, BRHERRENFH R MR TR
TG T KRS R, R T ORI, 571 10%~20%MHERERA
W, HiRAKMERESEH S0~100me/L PRS2 Sme/L. Perkovich FIFFRFFT %
EREYER, AMEESHEERTR ERBKEAKNE T HFEFEREE L L, 36d
FERREXHFLROTLERIE 62.1%, MRAHFEDHIRSKELHHEENT L
HHN 48.7%R 4.4%7, REHAEAHRBGHURARNNE, HEE 14X104va
Bk, SEARN %M. Hu SR T B SXHMERTRATNBEME, 3045
TEEB R BB RER A A A 12.9%H1 17.9%, KRR RSB YILUBRBEHRET
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R it X HMBRIE (Fct) SRLAMDE NIRRT

HHREGNER. B2REAHRT FARBREN KER 2608, ZHRHE=K
SEERHITEYEE, 2K, 10~11g RIBETH 250ml B Img/l ZHBH. =
EAMBAN=FERERENRERSHIR R 28.33%. 106.64%F 362.23%. 60 &) 70
F, AN DDT FRBRETINERAGKEMGH, BRREE 1983 FHILER, B
TEPIAAREHEVERGHERE. RRESAAERR. SFELEREE, BEES
10 HEHFEEEZ DDT. HCH M= ARS8, 4RRVAXE—HEF. FE
AT A&, ME=A A DDT AR X EREIHEE B2 3IRE 19.6~73.0%1, #
VIR RANERE—NERODE, TRUED. BRELURIROBUHREE
WRAENRGE OGRS BETEDERSEVER. YBELEEESHES, EE8E
WHRREERR. MERNE, XEEXRFUBANEY, WREED. HXSE
BERA MBI AREER, U A= LA T RER.

(2) EYEERATRLIRONE

HEEMENERYNEVEERAMEYRTERN, EANAAREAEGEIY
HEREE, BABRNAEEDRANEEREIT, BRI RRRIERRESR, R
wMELEEYEANELDY, B5REYRL, EYEHEEAATISELE. B0
FHXMMARRS, BHDERSRA KA,

e R BOR B AT YD RE 2 A B RAUR S P IS R EHE, BEEMREK
KEBRAE R EEOAE (RE 1D M,

ERHGIEROEYEE S, REMBUAER. FEEE. EWRHREHTHEER
MR, RPRIENSYRFE - KDERYE Kow TIAEHN, BEPH 1gKow (&
1-ORRASERYRBE, XEWEYTTERYARIHS, (HUREET AR
P, LEPXERGMSRIBEH TEIEEHR. 15K 4 HIRG KB HY
REml, ENARABEE R F L, THERRENEREES, AR E
BHAR, WIRR, BT, EAMEUBNXEREY. MYEENERLTKETHE
EF(n L% pH. HHES &, K3EF. HEERBEXRD, RE, Rix%), FiE4
MR GNEDRAE, Fet, BENRETUERENEERR, wiEd
EHIE, AHNTHURRLEREFRLAT K, 1gKa BIK. KET SF MR BE
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TRPEREIREIGHRY.
Y TR R Y R AR
A
EB B EF
SREmss 1 MHShRR
TR RS R
tEmme [

BRI

1 EREROEDEREER
Tab.1 Phytoremediation technology of contaminated soils

ERRAGEREENBEREFTRAA 4 WP, ORI (phytoestraction): MY &
REENEEDHERARE, BYBEREE— S L8 @HEYIF4## (phytodegradation):
YA 5 REARMEDREHEE R IE R BRI T8 H0 F COp BE
WA THEH FEZY. @Y E (phytostabilization): 7S LEMIEFEAT,
BEVYEEF BERLEDESE, UBPEKNEYERENEE; OHYER
(phytovolatilization): HYiER R EEYBIHEN, ERFAHEDER, HE. Bk
[l : ZpIMEE SR

EVERFRIRAGF = EERIGFHERYARATRRFEYEHORE
¥, BREYERNEE, BARE R—RFE) KL EM.

1 EHH F I RAR E R AN

TR ANTEZ U T A BHEE W, Lyt TRaaaEy
Fp2P A T 5B L R ERKH B (R K R 5 R R BT 4 1gKow=0.5~
3) FREMERR, MKEIY (K300 FEYREAESHT2EE, BHEE
TEEDERTREED, KBEYR (gKw<0.5) F2RLSBFIR L, REBIHEY
S . AURABEMEHE, HILEANREMRE, FETARRLER TR



JCE R AT BRI (FoFort) BN LMADE I ARDFIR

RA RIS BB . §RERB LN CO M H0: &A@ EYHIERER
FEEERLBEPREG AN, MY RGNERBUFTEGRENRER, REKIR/
HEER YRR G H R RE, HITAFAYNELRAERENRE, BHRER
RO R BN ERE LS RS R RRMEYN R ANRKS &R
EHERANER, A—HEXNTRAGHRAGNREESERELR. FIEEDEHED
WHUR, 254AREES, RERD-BIFEERYRKEEN T2V RAIEHEY
HARE. MAECRGRIE FEErEYNEENeRAENERTAEYTE
0.01%. HEPMERTHIRGHRER —ENIWE, /T —EMNRE, BUIER
HERINEIERYNRRNER, STSBENERTME, B2, RERASH
MR E#UR COx HO RABHEESEENTRIAER. FInEEWRREY
MFERAT, THSHERA TS ATECHN P ERB, Watanabe Z A BF
R Arabidopsis thaliana BRI EPLAEHER R AER, MEVBAEER

(281

2 EPRAS DY AN KRB ER

HYRAVUSW— LY EI| L%, BFEM—EFR. FARN, #YLEs
=4 40% LA B AR BB IR, REMRERIA, AEEREREEmER, &
M, #HmmEEVRGKEM. Nichols FHARY, HUNEMEYHELFTH LR
£, Yoshitomi FESHERMEFHAEE, 2EHAFRRSWHRRGHLEY A LT5
RpEReE e, SRRY, TRRRSBDEL RERFBEDFENERREE
R AR AR, R RS L R L E MR LML A, TR R
A LSRR R RE S BER. AHRAEEDRANBEIEEL FEE
BRERTHTH, KEoRTBELEE. CHEMRIESE, MRETRENERAE
RE KR TINT, {E2ZRh KRR, B BT FERR & A RE Al TEC (AL
#) P, EHB AW EER YRR S WY T ORI BIER . IR L NM
PR, URAES L O THREERTRESHETIRE. HYER
FREMTIREWERER, BMUTNERGNERCSRIFHFEL, SEEHLEER
77 T I3 AL



PP AR AN I HPERE (Fodoic) HRLMASHTERIATRIL

3 IRBRREREAR

WP B R 2 R AR R VAR X, AR A TR X BHER, R
PR RDEREDREEFRYE, TREDENREETREASBYHER BEL
BEA, $RAMETIREXRANFHE. BEREETEYRANDRNMEY—ER,
MRGMEFEE R —ENER. —HEERTGEHEYHM RGN ZME, H—F@
REMFEEVRS XTEABREERMENTRS, BERANGREED, kiR
EFHRTHASZER. —HNEMNFES RN L RERREN A= e ke, KRR
BR VAERERRG, ERMERBRE, LKEMNE. BARKSEZES TAENY
S BB, Menendez Auan A %351, BARZEENRER (Glomus mosseae) B4
MRE, HEKTZRAUNFTRES, B 0.Smg/L BRRRWEMT EAREENE
Fi R, Ferro EATIH KR, BHEHE Agropyron cristatum R T E KM A MM L
FELEAEHMOY, L EFFRE, FIRAGERERETERY, REENFY
BARFRX LM A VRSB MEE L RAARE A AT . WRERE IR, RASWRERL
WAV RGNEREEE, FAEKRNRANEHARSIRE BT o WA B R K
., BhEHMEHRZR,



FR KA AT HMERE (FA) B8 L MHA TS XA AT T

£—8 MHE5RAE

1.1 iRE R

PR ER A ARFLR ARG, pH6.52; OM 2.52%: CEC 6.43cmolkg. RKAT
BARELE 1-1.
 1-1 RBFTF AR &

Tablel-1 Pasture species in treament

Fes ki =i KR

1 HAEE Stylosanthes gracilis HB.K. (S. guyanensis)  %£E HPRBEEVARAR
2 kK ®E 'S Macroptilium atropurpureum  (DC,) Urb i E

3 RIEBHE MedicagosativaL % BT HEERAR
4 B Echinochioa crusgalli (L) Beawv. %

5 A& Cajanus cajan (Linn) Hrth fhE

6  BHETHRK-D (Rumespotientia x Ranschanicus, cvRumex k-1)  FeH

7 BB Pennisetum americanum L Subum, E 5]

8 ¥R (dmaranthus hypochondriacus L) fE

9 HWBEE Lolium multiforum Lan. &£

10 B ( Cichorium Intybus L.) %H

11 FEXER  (Vactuca Denticulata Max. ) H

12 P FIE (Sorghum Hybrid Sudangrass) th

1.2 (BNEE

GC—17A SHfi% (HEAB#E), 63Ni BF#H7K ECD f#llg%, DB1701 AREYH
B, 30mX0.53mmX0.25mm.

200ml 2BEEXENE. BAERERRE (LEHPBAUEETRAGE). A48
BEEL (032 B, WHEETZERTHERAT, ). AWK (BF-2000M, JbmN\Jit
LRFEHEBAT). GC17—A SHAEY (HARE), FRABREERHER (TH
RILET R AT ). EillEFHFM (J" K LRH-250-GS). iHF LS (FMAFEALSE
A, EEABH. BAKM (BF-2000M, dbLRNAFHALHEERAT). ALK&
£ (J"K LRH-250-GS), #¥iR¥. #HE%.
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XA S wit X HMEREE (A SR LMW X IR

1.3 FBAFNRF

FrRuEbE S R iAF: 100pg/mL o -HCH. B-HCH. Y-HCH. &-HCH #r#E#E S, 41
FE>99.99%, M BILFAFRAFAT; W AihkE. TKRERY (S00°CH 3 M jE&
B, WEiRG, BhSMAL: ®EEL, BENE. BRAE. HE. REEE L%
B h B,

1.4 LBAHE

1.4.1 iR HCH IREVA £ T E
1.4.1.1 HIRFALE

WENF. B4, i 60 B XL ERE D, 350CHE 8 PG, BATHRS
AEH, EATRER. R 8 BEALTE, BHE 10.00g , HHMARRERLY
HCH T/E# (2.5pg/mL), (#4334 HCH §& 84 %% 0.00. 0.10. 0.20. 0.40pg/kg.
ARETRRRROEFRER, EE (0=6), HEHEZNIFELE.

(1) BERERE (Eixg) P

HERRRREH £ A0 TR L e 0 10.00 g, B TF/AMEM S, NZMWAK 2 mL, HEL
4g, TSRS, TRBANBHIRNELLE, HEALBAR KL RN 0 100 mL
s —HE (11D, A 70ml FEEHEEH 12 h 5T 85CIHE/KA LMARE 4h,
FAHE, BREEBA 250 mL f14%% 4+, A 10 mL BMl&ES =R R RS X
W, MR HASERP, A 50 mL GREMN (2%) ¥, #IE 1 min, HLETE,
FETEREKER, BETAMBEDE, k.

AR PN S mL #5E, &IE 1 min, FEHRKRE, BNKRR, E5 4~
5 K. RERALMBRENAMBEIGETMA 25 mL ZAMRBRHER. KE 10K
" K. REBLEAREAZKE. M EETRIGHEPHNIE (—F2~41K), REEE
RNHE2%EH SBOKHERANELBEA, BRARAKET, A ImL AHEEH,
T, HAMEgE.
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rrE X wit X FMERE (7000 BRI AR

(2) BEREREPY

HEREARER b ik 7 + 384 & 10.00 g FRE=AMT, A 70 mL A BB — R
(1:1) RWEH, EEEE 15 min, ¥A 50mL 2.0%, 1500 #/min &0 Smin,
A ImL KEHE—K, LERA 0.5mL wEREL, FEBLE, REMHK, BA ImL

KiBsE—R, RERERERSMEEEER.

1.4.1.2 $RAEHSRE

s &R A MmEES B & 100pg/mL, FRAERE AR 10pg/mL @96& &8,
EHIKR R

BEFEEE: 25N 10pg/mL &R PAEFHRE 2.00mL F 10mL FEMHH.
AL R R B R B A

1.4.1.3 WEFZERFH

WEHk: SHEHE.

W5E M. HBEORE 250°C, BRIZE 300C, HR 140°C—220C, 5C/min ,
{&%¥ 10min, 10C/min F+ZFE 250C, {##F 3min

A FAR 99.999%, KK 35kpa, KA 28ml/min, TR .

HEER 1L, SMEERTE.

1.4.2 HCH St M EFEYNIGHIE
1.4.2.1 Sthl&

BL o -HCH AR RZ, % o -HCH brvERe R LUAMBRAR S, FEAIL 60 Hi% 700 g
T®ED, ETERAXRSRS. BRRETER 3 XE, HRE &, FAHOSN,
BH 300g THERNTE LRME TR, —HEANERARSER.

1.4.2.2 #Z#HKE

| 25.64g LRFIEESELBAXMARZ D Imm FLHEA, FIHLBEH 7008,
AABRARERE, B0WME o -HCHIKMEH 0.05128mgkeg . BARRATENHE,
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IR ST FHMERI (oK) BRIV DEXARTRI

BE=R. BREGRLENEZRBEAEK, AKHRRELTEAEERLEAF L
R G, BEEEN, SHERNE. SERESNERETEREE S #/E, HRE. X
e, TEX. FREEHINE, 8. AT, BiERH. H8. FE, s178%
2 B/

1.4,2.3 #HiEFEBRER:
JEE: 2004410 519 8—2005%EH1 190

EE: EEET/ ARELRRABZAM, LEMNERTE, 82 RENTHRE
BEREPME. 90 KEXHF.

1.4.2.4 IERZ:

HERLE: 0KE, DLEREAR, WEFHED LI#E, FE. HHTEMN
HRPFHBEERA, PREET. BHLERTE, ERROIEATRE, &85
REMT, —HFE.

TEEE: TERRT AT 60mm &, F-18CHKAPRT, BHEMRGREER.

¥iE AKX A DPS #0414, B EHB XA Tukey .

1.4.3 HCH SiiEEMETES KHEW

1.4.3.1 FRRESLLRE

WHRZ 90 mm EFMAFKBAKBEREBRABRAPETF, B2 EEK, A Sog £

R, BARFREAAANERR, #5848 HCH IRE4 514 10, 20, 50, 100, 500,
1000 mg/kg =, DUAHERZE AN R,

1.4.3.2 i 5EH

FHEM 792 3 4, R MEFLTHIMIZR 10 HHT. BEFLRAAL
KEEFA, 25E1CHEF—A, USKERNBEFKIFHFAGKEN—LHRERF
#, NEHRFHREREFL.

1.4.3.3 ME

13



o

ISR R A AR T IE X FIMIRE (Foioor) TR LBMWHTEE B KRB

RABERFOTERTHFHREELTR. RETRPETED, TRER
K, MEEHEHEE, FTHEHEE DS (growingvigor index, GVDHAEXTh 8 i& 118 %L
(relative grow-ngvigor index, RGVI'P*®!, E[

Iy =[S (nrd)x sh P E

| S
T VT ST
Ko —RERY

N-—d I 6] 3 B2

X R HAAA LI T, 3 Tavi 5 100%, RGVI BERE BRI,

R RBEHREEERER S, TAMGT RHASEFENER, REARLET

3 B G R 1, BUL % £ LA GVI A RGVL AE R WP T 1 Rt 2 IR A
TiRiT.

x 100%

1.4.4 ZFEEEM LI HCH PERR R
1.4.4.1 SHRIMMBIE

FREX 2.1600g 6% AT HEAARABRIBHEA 1000g 13 60 H AT L8, HHEN—EE
EiRisgEmAl 2mm FEE 1200g 14, BL4RS, EREHLPE o -HCH 0.6354
mgkg £ B-HCH0.1556 mg:kg" +. v-HCH 0.1639 mg/kg £+ 8 -HCH 0.1355 mg-kg?!
+, Rt HCH A Rk BIRE N 1.0904 mgkg” .

1.4.4.2 E5FHAR

RS AHEE, [4H: HERKELE, T KEELHS 110C, 15MPa, 30min.
NA: TWEKE, G4 8 MEHE, REAXMKE, BALE 12, BEEHAYEE
BEE, FEEEAFREANEN, MEREFRINR. MEEE 0 REBR ISR
RELERR, = MARREHEEER, ATHE LENHERGREBNERREE
-I8CHET, WEBREYHBAREL LEFRRFE 4CHKE. e LRAEKRDPA
AN ERUR TR E ., SR, REEEERNAE. KENREENLE.

14



P

IR AR LSRR HMERI (FAAK) ML RIS T AT R

x12 BR4HE
Table 1-2 Treatments of experiment
4b 78 (Treatment) 178+ % Amended soil 3E75 4 T 1% Unamended soil
THRE
CK A B K A B C

Irradiated soil ¢ ¢

THRARE
Unirradiated soil K A B ¢ cK A B C

F: CK. A, B, CHHARAHHEVYNZ AN E, EERZE, REEENFRITNLE

1.4.4.3 1499 KCH B2 ENFNE{L

PRI AR W (1:1) RESR, MRS, L8, BEMA 2ml 2%
Na; SO, i, FERFEFHE, FHMAER HS0. FLE L EREWIER NI, &
HREORGET, BFHMA Iml AihEEEE, 0 HCH A.

1.4.4.4 WEFHERFY

TEME RS HCH § B iR .k

THRTEFMEVRBONE. AFEFFXAFNERORERE: REEXAR
K1 S8, AHRADTRERE, BBTREESR. 1,

HENEBEAEERAEEEY: R2g ATE, BT 100ml ZHEP, FEA
40ml FE1EK A Smb 0.3% S EIERE. B=AMUEREFZVL, KF 20min. T/HEM
A 5ml 1.5mol/L WEg, AR EARNRMTEILE. BHET &S, A5, BE 25ml
B, A 0.02moll HEMAREERNAELL.

B 5ml 0.3%FEHEE 40ml Z4BAR Sml 1.5molL BiM, WEL 25ml %ZRE
W, A 0.02mol/l BEMAEETRMNIALN,

FRUTH: ATHELRERAFHENSERTE (EAEO X D, HTHE 25ml
B EAARARFEHNBERTE (BEAL A C.
(C—D) XTHAAMNEREEE. L 20min /5 1g LHRAY 0.02mol/L MMM MZET
BERR.AP T ARERTHTEOREMS. BEHEL 1g 1K 1 AstREHE 0.1mol/L
KMnO, EA ¥ HER.

15



IR RARERENIX FANBRF (H) B LA BTN

HUBRAREES: % 5 RATL, BF soml =H#+, EA 15ml 8%
WA, SmlpHS.S BRREMEA 5 MAE. BUREWE, MAERM, &£ 37CT
Bi3F 24h. BN, REEIE. APREBER Iml A 50ml ZEREF, M 3ml 3,5-
CHEAER, FERBENKBRPIOA Smin, BHEEERBEARKA TR
3min. WHRELR 3-BE-5-HEKGRNELSRE, BREAZEAREE soml, HE
SIEH L FHEK 508nm LRATLE., ATHRIBPEGHER. HEETIE
iz, F-IRTUEERNE, BMERFHLLMHE,

SERIE: HUEEELU 2h 5 1g TREEENERRETR.

HEE (ER) =ax4

AF: a— MR EBHNERH
4—HER 1g THRHK

i 2 .

BHEHEAE 50~S8CEHT, THREEE. RFK 500mg BT 100ml HEFE
ERP(Smg FIREmML), MEFEEEERR. BRFERFE 1ml & 0.01~0.5mg
BEREOIERR. B Iml FERENIER, H&S50E%0REERERG &
TRE, thERLREEEIHLEE, HEERME AR BIRiAEE.

R RAED —REBLAZPL K 5 RFL, BF Soml ZAEF, M 1ml F
#, 15min J5H0 Sml10% MR ZBM 10ml pH6.7 FrEEEEE MR, HABE 37CIE
R HEFE 240 L IRE R 3 ml EAEA S0ml BEHE P, 485 MAERKZE 20ml. i 2ml
EBBEBEA 1.5ml KEBMMWER. HINMEES, EF. 20min FEE, 1h RESX
KR ETFEK 578nm AbHA,

ERE: REEHL 240 F 1g 1EP NH-N METEER.

NH;-N (mg) =bX2

KA b— MR BB K NH-N ZRH
1.4.4.5 B

BHEEN#E KA EXCEL &5k ERBATRA origin KHxHk: ERBEE
R KA DPS el XM FH EXCEL S 52K



IR ARG A T BRI (Foir) Ha LMDV NIRRT

o5 ER59%h

2.1 TIETP HOH WEFHERIRE

2.1.1 &iE@

TERENEREENEEEFFRELMET, HCH UHRHAEABE TREFNS S,
HHEGF % o« -HCH. Y-HCH. B-HCH. §-HCH, #HtHminfaiEE e 2-1.

L.
30-

10+

. . JUR L —

5 10 15 WAl t/win 20
f——a.HCH; 2—y-HCH; 3—B-HCH; 4— § -HCH

Bl 2-1 AAARGHIREREER
Fig. 2-1 Chromatogram of HCH pesticide of standard

2.1.2 tRETEM%

T ERTTIET, UAAAES h 5HEE m (wyml) #TEES, HEFGRE
B 21

2. 1.3 EF MO EIRE

#2222 LR K%, EEAEEFMA—EEAAAFEBBREREENERRRAR,
RBRERILEK 2-2. 23
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FE RN AT HMERTE (Foovix) SR BT M H AR

F 2-1 RERBECHE = B R IR HE TR 2k
Tab 2-1 Standard curve of Soxhelt Extraction and Ultrasonic wave Assistant Extraction(UAE)

Sk L # KR EUA(SE) A S IREUE(UAE)
ER 7 LEEES ElR LR HXRE
a -HCH h=21442m-32.13 0.9989 h=20786m - 16.496 0.9994
B-HCH h=10903m - 24.472 0.9973 h=11341m- 20.512 0.9994
v-HCH h =20466m - 24.049 0.9979 h=20403m - 14.472 0.9994
8 -HCH h=17872m - 36.572 0.9986 h=17226m - 28.298 0.9998

F 22 (FREIFMARERRANEZEMEIBE (n=6) %
Tab 2-2 (SE) Exactitude and recovery in different quantities of pesticides (n=6) %

HXHTHEZ RSD el e
FURER 0.1° 02 0.4 0.1 0.2 0.4
a -HCH 9.59 11.66 9.15 91.64 84.87 86.93
B -HCH 7.40 3.74 2.49 97.22 98.92 98,54
¥ -HCH 6.00 2.74 238 96.66 99.63 96.02
& -HCH 639 3.25 1.78 94.03 99.18 98.35
OERAMAEM BN Hug kg T

£2-3 (BEEREBEMASABRAKHEENERE (n=6) %
Tab 2-3 (UAE) Exactitude and recovery in different quantities of pesticides (n=6) %

ARSHRHEZE RED Ik E R
FH IR 0.1 0.2 0.4 0.1 0.2 0.4
a.HCH 9.33 9.19 8.49 93,58 93.71 90.32
B-HCH 6.86 3.43 2.44 100.31 101.22 101.74
Y-HCH 515 3.72 2.25 102.78 102.15 98.94
8 -HCH 3.77 6.24 2.32 97.87 103.92 99.30

e

ME 2-1 HEEETUEH, KBFAEEHT, AAALHRWGEETHT
forE, HBEMEAXEE, fHIHERMER.

MHEHEEMEREEETUEL, RFARERBIEESRIENER B4 BES
. MEBRGIFHEASHE, RERREMSNEWELE 70%—110%TEA, F
YIS BEAE 80% LA B340 &6 o AR IRIA M R PG HR IURTEA 7 48 M G 7 i s [ i 38 43 51
A 84.87—99.63%H1 90.32—103.92%, BHFFEXAMFHE. BAERISE TEKRNE,

ERGBREENMETED, FRNTLEHNFXSBRENSHLRAEEHE R
HRENEERE, RIGIRERDTAERES PR ERGRR X, HbidEn

18



FE R A SRt 3 K HPEARE (esedt) 5L MW T H AN

ERRTMHEDSRER K. BUIERERRARRHER, —RALRR, —RF
B FE HE BT A . TERA IR e, TRREBELRER, HRRME
Bk —K, BRXAARERA, ROREREE RGN SR RER. HAICKA
MBELERL, MOBRGERAT, RENSEERALRED, FHLEANERD,
ERRNRESRENME,

LR EPERIARLEFUERB IR FARRERRGRERME. &
ZETHRYRE, TEXRETNR, FUHMESEMANE ECD fitkeE, E&TH
ARAHTE. BHHEROTH, KER 2%ERPEEAFLEREZESHE, TE
EERHRWEBER 8~9 KA RIAZIEH. EMITER TAMERRZHTHILN E
K, BEHERRKOANDTYS.

2.2 HCH SR+ |PEEEYBIFHIE

2, 2.1 TEHEY LM o -HCH SERZRE M

HE=AAJRE, FLEANANHEBRERLR 24. EERRET, #ALES « -HCH
BEYERR. hERH, ARGENESNESTHABRMETNERT L, F54—8
HEEREY. WEIBIAAETFERTHURRLERA. EHEENLESD,
-HCH M A XM ERTAREYNZOLE. AEYRENAIRE, RATHENZR.
RUERNSHERLZELET, o HCH MHKRERE. WERI, EEEBNELR
HE AR, BRR. REEKE, THEOFRSREDRETLROFE RS
AR RO TANRTR, HEERGRDIERRRAEER. KT RENRAENH
s EYnREREL AN FRERMER RN B REZNHEEER, Rtk
EREFEREMRARR. Mk, WREFERR. Y GUIRMNEDT S, IMETRESTR—
TRASEBEENNHEDEE, WARRYERNREEEREY, HAREEY T
HBERTERE L RSREVEROTE. ERTEYEEN, REARENYELERE
EREE, EhEXE, EVEERTIULER LRSS, NIRNEREEEE
REGRNGHEEAER, HILKKYETREE LML RAM.
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IR R AR Ak T 3 FRERE (Forek) BB NI RN

K24 HE=AMARZLELRPANNHER
Table 2-4 Dissipation of HCH after three months of planting different grasses in soil

+ti%F a-HCH &

it Fugkg - HEE% SUEEKF 1%k &£ £ K7
THREBEEXE 10.7 79.05+1.90 a A
s TAE 11.0 78.48+1.10 a A
B 16,6 67.58+0.83 b B
AR 23.8 53.55+0.50 ¢ c
EER 24.5 52.25+1.30 c C
HE 26.2 48.86+0.50 c C
&4 7L 30.6 40.30£0.86 d D
AT 33.2 35.19+1.97 ¢ DE
R 33.6 34.57+2.54 e DE
fon 342 33.31£1.36 e E
HER 35.1 31.65+1.43 ¢ E
KEg 35.3 31.1842.57 ¢ E
CK 38.8 24294236 f F

#: A—FBEFNFRARRTREMNEEKT, PEFHEER SBEZFKTE, KEFFRR
1%BEKF

Note: [n a column, data followed by the same letter represent not significant difference; little letter
means significant difference at 5%, capital letter means significant difference at 1%

2,2.2 FREIEMEE L., WTHEYR LT

ARLELFE PR RSB THEYE (FTEH) W& 2-5, BERITLUEL,
WEREREIERLE, RIKREEEE. NAEYHYE S#EYY o -HCH MHFEH
AR —Ett. HEXALE 22, XA R=0.928, KREFKF. ALKHN
RERAREBHEDN—MREENE, X5 Fiter SARE—BW. BERARE
BEEERRM EEDREY, EHAENRATER AN EREME, HAE o« -HCH
KRR . MEAML EREYERK, BN THREWERE 149, WHERE
026, HE%X a-HCH KPR ERARBNIE=S2 —, BERTEEENTER
Y. TR, HFRRSERREY, REM EREVERR, BRI HEHIYNER
RKAR, REFGEEARRORRIBDTERD, £LHEN o -HCH HHFEETLE
B,
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o F FE R e A T S IMEARE (RRT) TN LN

. #25 BB b, HTHEDE (g TEID
Table 2-5 Root and shoot weight(g) in different treament
wme o o W (g HWFEH (g RiE
No. type Shoot weigh (g)  Root weight (g) R/S
1 BEE 0.14 0.0545 0.39
2 KR35 1.77 0.4557 0.26
3 KUHTE 2.27 4.0322 1.77
4 B8 3.88 2.5620 0.66
5 *g 2.87 0.8049 0.28
6 B 2.97 1.8720 0.63
7 ik 572 1.4957 0.26
8 FRE 428 1.2817 0.29
9 BlhBEE 425 8.9026 2.09
10 BHE 3.7 2.0602 0.55
11 HER 192 0.9018 0.46
12 BRE 523 3.1495 0.60
L] m-
L] g 704
[=
%]
g
5 504
s
& 40
30
0.0 05 10 15 20

A 2-2 HYHR/ES 1% HCH MR X
Fig. 2-2 Correlation between $/R and HCH-dissipationed in soil

2.2.3 B TINEME T AR

15 4+ A Y08 E A A AT LU TRk AR TN,
Ci =Co(l- A)
i=1g(Ci/Co)-[lg(1~ A))™
A
Co——L 3+ HCH fy R LR B (mg/ kg) ;

21
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FE RSP AR FHPIRE (FoA) SRABMDIELRAFR

Ci—RHIES i K511+ HCH Bk E(mg/ke);
A—E i 3 AN A B 1I%ET HCH B9 Rk #(%);
—FHEENRE, BRU3IANF -,

12
10

O DN = Oy 00
T

B b
F& P
¥

& 23 NRHEERSRTEAY

Fig. 2-3 The period of repair soil in different grass

L5+ HCH H AR 0. 050 mg/ kg, 4+ %+ HCH IR B & THE 0.001 mg/
kg B, M LR R RHERTERENRELE 23. B8R, MEREEENLEEES
RE=ZR, BHELCRHEEELRSE. EH.

2.3 HCH SREBEXMNETEKAIZIE

2.3.1 ERTEREHH ST REE 4 KHHMm

AR E HCH % £ R B X B FEAK WA 2-4. BB 1—7 255
AL HCH #EH 0. 10, 20. 50, 100, 500, 1000 mg/kg 1.

il 2-4 ATLLEW, L3S HCH IS ME) SOmgke LB, BIEBFEH
TiEAEEMES, B8P HCH IREIE 50mg/ke B 4h @ AHX 5 h ik LAE & . Bi#& HCH
WG, HTEHESREMEY, LEPH HCH MEEREFEHFHHER
REETIRMEIER, Bt % HCH Sk FIL 500mg/kg Y, L%+ HCH M#TFH)
WREEREERER, SBRTEERE.



© e sm

ISR R A X LR (Frotsv) Hie LMD LI R

105
102.87 103.28
Z102 100. 82 ]
= 100.00 s
o9
3z
R 3
g % T z; g
B =43 = f
e e =] o
=
90 Lk s T . . |
! 2 3 4 5 6 7

24 ARRELHHCH X EEREEHFENNEN
Fig. 24 Effects of different soil HCH on seed Lolium multiforum Lan

2.3.2 BERATERE HCH M EEEEERKNTM

108
= 106
S 104. 50
# 104 ﬁ 102. 91 102. 65
i .
_% 102
"I
#H 100 A
< 98 3 o
L2 - 1 i

96 | - T { s

1 2 3 4 5 6 7

B 2-5 FRFWELTR HCH MERE M & Em
Fig. 2-5 Effects of different soil HCH on seed Medicago sativa L

B 2-5 TLAFR N, TIE HCH #KEE 1000 mgkeg AR, FHEEEEHFENN
EWMAK, BRAEREREN, REBABEEHELME, EEFKREMNYM, T
EhE. TREEHTHEAEN HCH AEMEKBHTHEN CE, RETHYNE



IS RSP AT FPRBIH (F70R) RN NARR

KRE. EREEREG— DM, REET 1000mgkg L0, HFEAFTREINES.
RUEERRAU LS ERZEFTRONZH, EWZHNRG/THE—DHR. B, %
HHBEHSHREXEEEEAERE HCH SR/ LK.

2.3.3 BARERE HCH ¥R A KR

126 ¢
100
80
60

40

XSS E TG S a8 (RGVD)

20

0

26 FERE LR HCH SRR FiE 0L W
Fig. 2-6 Effects of different soil HCH on seed Amaranihus hypochondriacus L

g1 26 AT, T3P HCH AHFFRIEH BARHDEIER, HAERLAEMFED
BETABANZOMNE. LB HCH At FiiRED. BlEE %9 HCH
SRBEMEM, KR FHNDEBENEREERTE 65%Eh. Bk, FRIEFFE
B R HCH {5 1B BARY, A% 1% HCH Mg REHitE, EX HCH I
WRREER, AERHE, FHE—LTR.

2.4 BFF YL HCH BB 5T

2.4.1 LIRS HCH ERRITA

HCH REWF RHAE L ETERRANEELE 2-7. dETTEL, EXEMIE
KE1#EP a-HCH, B-HCH. Y-HCH. §.-HCH U RUANHEELERARE,
TBREXESEARARLED HCH B~ EERMEERRA., TERAELRREHT, H
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rEReREAWIeX HMERE (FoX7T) SRLBMAHVEIEAHTR

FEHFER, EHREYEERBENERGES, KALEEARAEIRSZHEL
W, EREMFREANTHERTEXBAEDEF. AN EXELEFFZH
HCH B fREE,

Irradiated

0148 20 40 % 80
012 .
010 ‘WE‘ F ; —
:g: Unirradiated }Xt_\‘ﬁﬁg
004 L —
0 20 40 e 80
i 2-7 HCH R K S ig#e IR PRy RE

Fig 2-7 Rate of four HCH isomers dissipation in soil

KEMFACRIEE, EYXAANHREE, BRTERTEDFESIN, LKA,
BEAMRSE LR HCH AL M AR EH R KRR, ME=A A5, HCH RHF%E
FERMELEPREENRE 2-6. UL, THKEHN HCH NEBERTRE, R
EXREMERE LT, HHEEBRAT LED HCH MR, £ XEMEKE IR
o, JEHRER T4 HCH B8 B4 514 62.73%1 62.58%, MREF LR NAREiL 53.87%
1 53.58%, WAKAIA 32.62%. LRFAAAANEREEH o, B, v UFHREE
Ak, HABIFIAR 583, 143, 151 F1 1243%, HB/v % 094, AARAHALE
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RS RUIe X HPEREE (KFHK) BRI

JEEALTE B/ v A AREERA. %A L% v-HCH Lk B -HCH ZE L PR B E{R,
X2 HCH E LS+ B E I sz~

B 2-8 R THEFEXELES, FEEYX HCH REFHUNBEHREXEER. HCH
HF R AR ARE L RTEERER—B, FERAN 6-HCH BIR, B
-HCH MR 2518, THESHEFHEMEL 8 -HCH MATE ERETHMT HCH £4F
MrEREM L, HEEER. KEHMERETESE, FANEEmELREDRIE.

£26 =AAETEDHCH RETEEEY (pgkg )
Table 2-6 HCH and its isomer in the soil after three months  (pg/kg soil)

a -HCH B -HCH y -HCH 8 -HCH
= B/y
i C CICy C C/Co C C/Co C CICy
(%) (%) (%) (%)
THRKE
CK 399.5 62.87 107.2  69.05 113.2 69.00 85.0 62,74 0.95

-5 3 2348 3695 6L7 3965 622 3795 467 3446 099
KIEHE 2175 3423 580 3728 569 3472 445 3286 1.02
R 3508 5521 901 5790 948 5784 730 5387 095
TRAKE .
CK 397.7 6261 1067 6857 1104 6736 848 6258 097
L5 3= 2380 3745 603 3880 565 3447 450 3321 107
RICHE 2172 3418 560 3600 566 3453 442 3262 099
b33 T3 3580 5634 912 5861 906 5528 726 5358 1.0t

73 a-BHC
704 —I— EZZA p-BHC
5 2 e et
=60 ? R \E ok &-BH
o — ;
4 — 1
# = :
£ %E 5 .
M —1 5%
o%0 = 5 /ZIF N=
& 1 %‘ — 3 —
g & = A =
30+ = [k —
20 \g S E
= —
10] é B .
iz = WZERE
CK A c
treament

B 28 =AABETR#EMLELR HCH FfER
Fig. 2-8 The rate of degration in different treatment after three months
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SRR SR T K BRI (FoFedt) R LB MW XA

5X#EYHZ oM, BELHES, HCH REFHEHBREREARAE, KPR
EHELERT, PHEREAENRZ, BEXFHNERMEERYARE THRR. &
MY L%+ HCH WIFEEEEFR. SMHERAIERIERELEA, HYRA
MEAFEATEEO RS RAT LR EYEN, R#T HCH MAEYE®E. Bk,
EEDERERT, HARGRRENMEEEENHINENEREE.

2.4.2 KT HCH R E RE R R

® 21T AHEE=ARAE, HCH KR X ERBEYEEPARBAKKE 2/, H
EAEE, KEMIEKELTE, HYX HCH MBREAHRKRNER. HCH AHEWIRTEN
WEH B A TEMTRE, HR/ZENEATE 1.37~6.14 20, F8H3.72, BRIX
HAABRMEIEREEIX 6.14. L AHEYX HCH M EERBR K EE R E LIRS, 2 HCH
HIE R, FHESAE HCH B MR/ZEH IS N TFRAEMRZENEEETE.
Y F YRR HCH MR E—EEH, BXEEERTNERS. 5iTA
HRER B F21% 1983 EUMA T LHTE-GAAANSHREAED, L1
xWH, HE MRRERK, KIKASRESTEES>SHE. REAY MEIEEEDH A
AARHRRBRILEEEDKR, MHEHT HBPAAANRE, BERAKEL2BEX
B, B¥ METatEYHIRERTREEEEMERENZ.

£27 =ANABHCH RHIERB-DEEFRINMN (pgkg HE)
Table 2-7 HCH and its isomer in the shoot and root of grass after three months (pg/kg FW)

o a -HCH 8 -HCH v-HCH 8 -HCH
[i:] EX) # Zxny ® xnt i xnf
T®RKE
RER 1168 078.2 26.4 43 34.0 7.0 29.0 6.9
EILHE 1179  078.7 276 48 33.0 76 29.5 13
AR 114.0 083.4 26.0 8.0 42.9 13.1 28.6 4.9
TRAKE
BEH 1179 789 26.7 4.7 34.8 8.2 29.3 72
y TAE 118.6 794 26.5 4.9 355 1.7 29.4 16

R 106.4 90.6 27.2 57 333 14.7 29.0 83
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2.4.3 RIFETIR= XABREMHER
2.4.3.1 M HCH M IR = KA LB MEMHENE N

ATBLEDRASBYSER L EFHAEYYE, TAZHTEEEM HCH 5
TRERRBEFENBELEN, SFREE 29, HAKKE HCH G, 4H. EEMRE
BEEHEFRRE, EEREEEE 3030%, AERZH 10.76%, RARBEHEZF
0.06%. HEA M HCH X L REEWEHRE —EORBER, 5RHE AN AR AT
RBA—B, BERREWHA L RORAK LHE L BHEMEERANNEEA,
M RMEY BT ERMEAS, Bk, B4R L RMEYEENELIELLE
B AT R i R E AR ERIE . MARERE, AR HCH X &8 & i 2
BT MTREE, LR ARHNEYREST A FRENSE . Eit, EKHZ
HCH 5H T HATmESENBEDNSEH, RARMEDRBSREREETN—FHER
&t

e
o'wl

2.5

Unamended
XN Amended

Aéq

2.0

1.54

number

N\

1.0-
. 10 10*

N\ ZA)

Bacter Fungal Actinomycetes '

0.5-

.

0.0

B29 FRELHWIFXTHME, KENREHLE

Table2-9 Bacterial. Fungal and Actinomycetes counts in irradiated soils
2.4.3.2 HEZNARTR=XEBREDVHETK

HEE=NA, KETENFKERFX TR=RBHEYHELE 2-8. FHEK
BEAMAR, 2HPZAEBREYMERERNERE RPN, RELENSE
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ISR ARAPN SIS FTMERT (Foredt) S LB MpTE B MAT

KE B, FXELEEIMBER D, EEEROAE. KRNREEIIKTR
EiE. EEAKET, XEEMNLEERS. KEREEG4T, BEERYHEK, #
EPREKE, BEEE—IMRAKTE. KEMFEKELEAL, TRARGRTEEY
ERBERAEESN FO. FURZRURHNKELRERLEE. MARLMUERT
FURBEEERSN, HRHBERTESE., HH, HEHANERR, BUBD. REELH
KESFXERFLBIREER, RUKERWREFEEMAK. N EUZKERME
YEUKE, LREREREKEE, DREFHURERE TRUEYERR AR, £
—E R LW T L REAE MR IR

2.4.3.3 FEIAMRIFEELIRRBEMBENTL

B FEEMERTET, L% HCH MNERE BRI TR, Bk, HEEXK
H i HCH %A%, HIARGE=KEMEDEL, ZRIFHATHE.

" () ABFNEMEL

—a—CK

P
—e—Lolum .
—a—Medicago . "
—v— Amaranthus / V/v

The number of bactena(10)
N () o~ ()] L= - o ©
I R | Lol i 1 i i i
\I

0 20 40 60 80 100
days after treament

M 2-10 ARBRYLEXHEE RN EN

Fig2-10 The effect of different sorts on the number of bacteria

B 2-10 TEH, FREYLAERLRMEYAEREHERSABRENGM, K
PEURZENEREELCERFLRREDUEV BB, BAFEDHREL
BV EFTAMEVNERELE, ERYREEHKT. BEEVHENRE, HpE
FELEHRER. HEEY—IARE, dTEDZEALKERAR, EEBRRET, =
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HHYNE A REEEKEERUANKR, ERENERES, FREYZEEKED
WMEFWALREMR, RRANEKAFTEZURSBINEFSHELELIER, Y
MRFEARGEAVRENFR. ZAMAE, PREXENZRERERTEE, BH
ESHRERWIEEEKT. FEIRER A BRFT R, FEYBORMEK. IE,

RERERRMNEWESE, TUTRE. FEDPIRE TR, EEYRREINEAT,
M KE 2R B,

(2) HEZEMNEL
AREGLENEHEZENZRLE 2-11, dETUEY, HEYORELAE

HEFERE L RESF - ERENEM, AREDZBE—ENZE, E5FRE

FUIRTE AR, AR TRAKK. B, FESSEN, TREY

ZEMERRT LRRES, TERBTRAGFHNENFE, FUREVNSERER
MELEEREF TEROTFH,

- ~u—CK

g 44 —e— Lolium

? -4 Medicago A o
2 —v— Amaranthus / /'
S 3-

e A

é 1 / ./V/
g 2 @ V/ /.
2 A/ /l/-

: '/;4./

1

0 0 40 60 80 100
days after treament

& 2-11 AEEy LB EERRNES
Fig2-11 The effect of different sorts on the number of fungi
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IR A AT FHERE (Trrest) LB WD LIRTAR

(3) BEEHENTL

25 —=—CK
-,g —e— Lolium A
s 1 —a&— Medicago /A—""’
% 20- ~v— Amaranthus A .

A

L=
5 A /
g 157 A
k] o
E ] / e

1.0 "
g —
£ / S

0.5

0 20 40 60 80 100

days after freament

B 2-12 FFRHEY A ER B AR W
Fig.2-12 The effect of different sorts on the number of actinomycete

AREYLESREFREMEWLE 2-12, AETUEY, SNTHEHREY,
A HERE R AR B, B RE DR EEDORE L RE R RN LS
B, ZHEVLEREHHEEZRUE, RANRUHESLUERRESHR T, HP
REEHELEREKAHEMPER, SHRZENRTIFAELE, 7 60 XUMER
FAEE. Hik, WELENRLENLEREYHEOFRERKERE.

5.3.3.4 WEMEBNREGFERIEPHER

EHPEREES, BTHRANRAREY (RE. REARMRE 2HAEY
RIEIRRWE, Moser SHARDD, MUBEBROM. WX, BASYFTEAHYE
SYERT 10—20%, Ef5RENREMRSE - EAREHMEDRUEETENERY
B (R THRANTHE, EREFEESEME. APROUANEE S RS L 3 A A
FRAERGEK, H—HE, XEAYTERSPHNESSH . ZERTRG, 5
HEREAERENRE D, BT SRR, RIS RMEDOE KRR,
REMEVNEEHERTERELE, FRREETHREPENRANER.

32



IR A At 3 K FMPARD (Sofesk) 0BT AN

244 BRRLRIELEH. M. B

2.4. 41 FEEYREE T RIS L EMATL

-
o
1

—u—CK

~a-~ Lolium
—a— Medicago .
—v—Amaranthus | A A / v
o—®
—
’_“_4———*#.1/.———".
—
0 40 50 60 70

days after treament

-
Y
—l

-
N
i

ek
p=]

Catalase activity (0 1INKMnO4,ml/g)
- ]

L.
—l

& 2-13 FRARYREE -9 RSN EL
Fig. 2-13 The variety of different plants on enzyme Catalase activity

SEMAIBEERETAE. AENREFEURRRS®. NENTEAIREETE
XE, BENRNED, BOCESACANEERZNEMES, HEEYMRE ST
FULMERZ IS TAMEYNZa LR, SHBLEF= AN, SELERESE
—EAT ARG, 45 KOG, REEENFREIEAEBIREREER,
BINFERBERE. 45 K5, REEELAESEMEAHEERET &, F—E/mTHE
A£E. BE 2-13 TEH, REXHTEAIBEECEATHERER LR, SREY
EYPIMERBXS:, R -E£2R, BFFEX.

2.4.4.2 TEHEMRIR X T RELEER T

BB ZEETHRLEY, ERRIEEEEYSHENERNRE. TEPELE
MESS LR KBRS BURBEYRSERREEAX. H
B 2-14 EY, FREFREAFRUAK, ERFE—EEKT L. REFLEEEE
PHEKERE . REXUEDREMMURRMNEZFIRE, BB RER YN,
AFEYIRE, RERTREEAFEESBLEPEABNTL. RARENEEEE
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FRTAS A S I X HMERE (HHKHK) SHIENNWERNHARER

MEEBEERABOEE L8, HZa@mFREAFSRERFRR.

] [—ocK

1 {—e— Lolium )
2] | —4— Medicago —

1 | —v— Amaranthus
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3a: /

/ M
A 4 e
32 /. =

L} T d ¥ L] v L) L r L) o'

30 40 50 8d 70 80 9%
days after treament

e

Hippophae activity( dextrose mg/g? 4h)
&

B 2-14 SRR - WL B AR
Fig.2-14 The variety of different plants on enzyme Hippophae activity

2.4, 4,3 FEHEMRFE T IRIREER T

—=—CK
1 | —®— Lokum /"”A
36 | —4—Medicago
| [—*—Amaranthus ’_*—'
331 /
' v

\\

Urease activity ( NH,-N mg/g 24h)

30 40 5 60 70 80 90
days after treament

2-15 AEHDREFE R REE AL

Fig. 2-15 The variety of different plants on enzyme Urease activity
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I R e S FAEARD (FHAR) HL T DN AR

REFETALZEAE. HEAESEYT, SLENEYEE. FIATE. &
BREBBEMR. Bl 2-15 THH, FRFTERBHEARE - MUK TE,
TR LIRA, REEEYERDNENER, FMEKELHE KTLILEEXHE
60 REHEE RS FFHEH T M, EMEFEREKY, THRELE, dTREH
WAEYEE. RESUDERIRS, LRECEFEETEREL M TFEEREERN
I

2444 HEZARRLIREEHEL

BE=ARE, RELEPBENEES L8P HCH WRBBNXRALE 2-9. 41
KW, WMADBRY, TTAMEDRBERBEN C HEMTRE ML S5,
FUBIREHELE, BERELRP=ABOEEOMETRELE. FOREXE
HEERESTRBEDOFRELE EYNERTRAREREAZEZRIRK,
RAAKTEE>ZHBEIRR, RAKSRESH, MEYEELE, BHEHE
HE, TP HCH MR REH.

2.4.4.5 T MMARVRGERIEZTHIER

HARBLURE T ENBRRET L EHRRREIERY . BRI, TR
G R R YRR AMED, FUARS WA, HERABETEIR
HRRURAMEYLEERFRY, TERAERAS RGN, HRREAIRY
(FIRRAR, AR 2500 REARTE B A MR AL L LA E RS Y, SLER, tEREA
RAW AN, FIEREESL LB P ORGBRF AN RIS, BYMFREE
TP 5 RZEEEWEE . LREMNEER RS, RS KA MR EE, FiIa
BEERARRTRREEN . EdEYITENRARRBERSTRESSARERR
REBEIT BB E. BHINA, LRTPEVRANERL KRS REBEDH
Bt AR T e, MK ARZUREESI LR A S, $inT LSRN
[ {2 T YR, MEYEMER MBS TRAMBEL IR, 1
BRI AR T S 2R
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I R AP I

HOIRIS (FNF0) SHL B M BRI

2.4.5 WEEXHEY—RED BRI AT B IR

3% 9 HCH MR EERAEHDIEFEK, HEFEX LEEEDEEMNREREEU
R4+ HCH MR B BMAXME LK 2-10. ARAFES, HE+ HCH ZHENME.
Kl B4HE. PEhEMURMUBEEREE AMX, RIATELEE>H%{LEE
SREE>ME>EE> R, E5RE51E HCH MRBEEMAXETREE. H
HEHSERE ULT R RN RE KT, R SR LBHEXEEREN, 5N
. AEBLEURSEHEBMXENARRE. ORI LSS, RENE S
SRR, T HSWEWEFRYR, ATTRIBIRE LR AEDREK, FREBERRS
EpiEtt. B, HEMEMRBMAER R

% 2-10 BEE LR YEMEEREEL R+ %4 HCH MRS EMMAHE
Table 2-10 Correlation(R?) of microbial counts enzyme activity and soil HCH

Variables e HE BEE  AEAEN B i3
# e 1.000
HHE 0.833%* 1.000
)ik ] 0.814*+ 0.967+*+ 1.000
IdELHE  0.661* 0.838%* 0.911***  1.000
=714 0.890** 0.861** 0.803%*  0.848** 1.000
4.} 0.731* 0.351 0.322 0.296 0.585* 1.000
REE -0.631% -0.627* 0724 .0.772* -0.765* -0.183
H: *ER P<0.05

#+E R P<0.01

#$3R K P<0.001
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RS K BRI (FoAorT) ML MM TSI IR T

E=ZE it

3.1 R ER—SHEGIESTENETIERRAANER. REHZ

AN/ DDT ABHESEHARS, ZEWMAE 20 H4E 70 ERREEHBEN
ERBEHFRIRE, AR, REFNERAKESE®. LK RASRE.
BIEBMEtE. REREE 1983 FENSBILEN, BEFSHE DRRAKGHRY
4, AN DDT SHNEERBIORHED, Mmak. For, hESRAE
PREFEY S, URKETERT OSSP HFRALENARE, B, 2115
FAAANREENHERAERLE . BHil, AHABERN AR EARBAEAR,
DRIFER T ERE R, HRmLBETENARSERZRRHEER. mhiE, FIE.
BAH ORI ERRFAAN, RUREREMRYTEEN, R0 A%
JERYE.

THPANARIE - BARKBIERRER, 2805, RUHREIRE.
WHEMRNR KRS, RNEEK, REXB, THORE, NENHERBSHTH
Bk MEENLE-FEER. SAHEL. BlCER. AR, 5T B3R
il &EBA. ERAMATRHEGEENES, BEEARMENRY R mHS
¥, MEESPH BRI TERERER, AT HEEFIRS SEEYRE RS
B, At R AR RN ARN MR HAARAN, SRARFAER, AT
H, WAETHRRNE SHnEE SERRE, REES.

3.2 TRIMMKESLIEPSRYHEIRENTRE

KEEECIRARR, F— SR OEENR LR 5 R E I RARM,
A SR EIE F— LR P RS R E RN R EA RN, Bk, MYBEZEDE
HXxgET, w3k, REMHTLREIEREDE RO EY R S0
AR MEE B —. HYNEIORR S A EHREEHEFIR. Bk
WEESFYE T REM— KM, LBKE—EYAKE. BYAE—EYENAZ
EH—RISRLEOA LS. Hahh Bk AEYNEBRH, TREYNZEBER
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FE R R e A HMEARID (HKFR) SR LENDNEARY

BRRF, MERONRKRERH ERA. $i, BFAARSRR, RRANHE.
RBERYREABTE, RS B ORI R LS R A A 18T,
BRI, HRIRRE RGN H: RS Aes BRI,

RHAHRIKEE R R EETHOERANRER, TR IRAT TN LEER,
REERTLERE, MERRELTELESETEMERY, ELARTE LY
BRET . X —KBE R LA SR YRR BT 255 0 EE
Z2—. B, RERETA, RER. ROUY. B. BRESOLENREEIRA,
SEURRFATS RO MRE N T EER . BT, R N2 SR B,
A SHDR R WO TRFEE LS ™, Schnoor 579, WAMEEL S EEMER A
AT AT BLYS S AR 07 26 58 BERSE PO PRS2 & S S A A T
K.

BHETNES RSN A GS, DRRUFEEEEHIMY, HA LS
KH Cd, Co. Cu. Ni. Mn. Zn B EEHY 400 £, HF 73%% Ni EEE-Y,
P, 1999 EHERERETT As MR EEMEUAE (Preris vitar), HOHH4
As ik S00mgke™. B4 BiEH LR EX BB HEONHHEN, T HEL R
BIRTIT, AR R E R R E 2R A B A S L. 2 HLE SR (PCBs )
HEM (PCP). SHZRE (PAHS). F. EEERTHEERASMMT KBHI,
T—RMBHER, EXAANERREIE TR LR, A CERT
R 46 12 MDA, BT BAANG R LRGSR
12 RS, RGBT HCH 53 LAY,

5k b R R O FIT R HOH Wi, RS M5 M L F HOH
R IR R IE, LA/ SR HCH MWL A Bk T, R
AHRE RS AR E R 2 —. AR, SHEEERE
BRI N HIEM HCH TACRIE IR . B 12 FAKE 048 5 AT, o LS 7%
B SRR EETUAT RS EAE IAR , B HX M T F—
ST, FIN R AR R . |
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3.3 FREHE LI HCH T ZIZE AR

HATRPRRGBETYERN, LERE, AREENENESTRARMER
HRE, REELRFNRENEVERRAFENANEW, FHARA, RKER
B LUEHEYMIEKRE . FRMEYNL#EY HCH RIEEHFRXESR, B
L HCH FHORR B H1EY, X448 HCH b —E i 2.

HRMNEYEEAREAR R, A RAETRNEHERE. MG
R RWEENERBEL &AL LW, 1R RURNESEOATHET
BLRE. RER, MUENGERAEEVEANNEERTETREN, AR TEkE
RAZBHEMES. R, SRORELHETENE—ENHEEM. Bk, #
Y ERZERIRERS. RATEMAZNRELERA, EWEZABUHET. BN,
FAMUEDEENRRAE, MEASELEYHE, EZSBHEYET.

AHACMERREN L BREE., KEHETRIAREY, HALRIR
HCH WREMMERTH RN TE W, Bin Lk =B s 1o & 5 5 5k
5, HREY, HEN HCH RRHUAFNMZEE. ADPEH HCH LR LR
EEFRIEHROMTHERE S, BRIEEEXN HCH F RN 2 4, T/ &~ HCH
CEEZWH M TOMES. - PHE TR HCH BRI SEREd, WENE
RARREREE>FTURLE>FRR.

3.4 AEAEMLIE P HOH RYPEREH L

RAEE%ANPIHARN, BYEERYERN—FE, B “BRE" ERERN
HERARTENS YRR IRRN A E LR EREEANEILEYR, HhaR
Ko TUHEyhasE. SR, M. $4X. BRURSMLEYERE. BIMM
S, BN SR 2@ CARMAR BT R L ER RS YR — MR
R4, WEsANRE, DEENIREVAEE, TURBENSRMRETE, AT
[ EN S RERIAAEAER . IS EB Y 5 8 3 555 RPAH) T Y1l
BRAEe, RAABERRARAGRRERN. FHARYE, FEPRANEDE
BERSHEY. LEMESY. BEXFET-ENXR, BRTENERERAENER.
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ISR RSN A I FMEBRH (FoFAT) SRt BT I AT

BT RADTRFRNE, —EMEYERBRRASSRYN, FELER-RETRYE
hEROER. FESHMENNIAERA ex2BR. B, CETTEMAIE
WHEXBNE R EEHENT™, M EYR L% HCH MR AT X LRE.

RAGHLECHERD I —F, MEYBRRASTAETEGBETNESRY
A, TEHE T ARRUAEDERNEERA. REELRATHMERRETLUELERED
MAERTRESHEYBERRN, ERTUERTLEBENEES SHERTHT,
FALETSHEREMY LR, MEXERAEFHRIRE, WKERE. S,
RS, $HE. RGBS, EREE. TR LETEMASNXLEREALRRAFTEY
EE, DRV ERESREXERENS S THTT .
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AP FHMERE (Foovrt) B LM N AR

EFNE Zit5RE

4.1 &ig

B LR EER LR TR LRAESOHR, VSBRUTILEL]R:

(1) EEEHEEZFHET: GC—17A KHAEE, 63Ni #H-FHHK ECD RS,
DB1701 AEEMEHE, 30mX0.53mmX0.25mm. HEHECIEA 250°C, #3E 300C,
FER 140°C—220°C, 5°C/min , {f4F 10min, 10C/min #F 250°C, {#4% 3min. BN
B R 99.999%, #¥3kIE 35kpa, BPRKS 28mimin, LAFEH. HEER LuL, M5
EEgHE. TH% «-HCH, 8-HCH. v-HCH, §-HCH fRIFHE. REBHAEB
A RBERHR I R AAAN TR BRE, BRKRIE Y EHK.

(2) HIRTEHEREE., ZHERE. BEE. KED. HER. HHKE, 88, X
H5. &6, A%, FE. BE 2 BREY HCH SR FHYBENNE, 48
R, FTRAMHONERERFARKER. BUNR/EHLEREAMREENRIZZ
—, £51 % HCH A B EH X R R=0.928, EREEKT. Bifnl b 12 Frfis
FHEARNTRY, SHBEEREEATELETUERR MR AH.

(3) ULEBEE, FEEENFRIEATIRNE, WHRT HCH SRR E T
FRKEEM. ERRY, FAREEEY HCH RUHAF AR ZIEE. DE#) HCH ATEUR
EREEMELEENRTHERE S, LEEERX HCH ARRBMHEZH, TORM
HCH EFE MR M FLI®ED.

(4) BiXFHEERE, REEBEMIFHNRRE L RAE. EEMRAEUR
UEMERE. HUBTREBNHIALRY, 1%+ HCH (MR EREEHEDIER, H
YiE%t HCH WHEBRE R SR 34, ARG LR A En S A LEP
HCH R SEE, ARHEYA HCH RN EFERKESR.
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ISE RSP R FINBAR (FoAvdk) BRI BN NIRRT

4.2 RE

EEREARZFUZIMEFEMNENL ETEETEMERM, URFAKMHEE
fEhshh, B, HERLEHEEHAY Y, BiraEEERNE -1 F
TR, LHERARRNRTERHANR. B THANEDREAR, LHRAHR
®, URBELEBESEYRHERR, EYEEFREAREREANER® ¥, FiHM
YHEEZENEITRMRGERLRE, AIARFLUT LA EER S — ST,

(D MBEFHIARGHRELNRATAR. REHNFIARAHRNEAB
Ha#, EmARERNOIE LR, BN EEI BREOKGRAEFLY, NHAHE
PR FIRRGOR, HEREEEER, FE—FHMATNERYERRLR
YA BRSO AT T Bl

Q) FEDERENE, SARNBENTAASELTLRAZRRME, X
Byt ANt Bk, UREFARRADEENE, RERNERAEYE
P TR B AR B HLYS S B0 R RLEIRBT 5T,

(3) TEHVEERY. YSHMEYEEEASETERERE, MNEFEIEY
RECEHISRINERE, ROWREMREREDEAS IS RYRERLRE, &4
BEAT. BMERAEE MESEHNEMEYE R R(EEEYRARSE. FAR
BHEORERAREENERETREN.

(4) EEPRE—MEY—BhRE EANERRNERNA . HYRE
— A —MEETTRE T EAHIT ROBERER. [, BB E RN,
AL EBHTA, HEHSENHEDNBET - EMANES.

(5) MEESHENGREEYETNR. S5, RETNERYERSH#ERER
PR . BRITERTSUME RidiR e, TR R —FIE 3y, ERERE—RA
HERHGEE, BENEESENGAENERMARAERNALEN.
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