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BB, M 60 FREK, FEEEXN T AL HDREDN r-666 WHERIERCE
TREVE. HEiikLBish v-666 RUMEFLLE T MA LB LY, HEESES
T RSP,

BT BN r-666 MEBIERAUEMRERD. AAGEER L IMKS A
ZE32.1%, 55 84 K, v—666 [BIKT 52%™, EAKRERHE20% H—Ftld, 2
ANMNAG, 7666 BN v-AERCH, HMDOEFI R E. BRFAHSE
(Bacillus cereus) FIREZMNFRITE . HABHLEE KRRFFESFHMEFFK
BN=92=, ¥F/NAE, MNRRHBT r-666 B-LMRM~H, B r-666 FyrEiE K X
11—16 %1,

AXEHNEREBIRSER L HEE, RELRGMEDES, DUREHE®R
7—666 FIRR ,H 5> BIHERE . BIE R AEMRI R RIER,

—, OB A5

(—) LM EhBR v-666 HIFERERERD

ML RN B SRR AEEIRSMEDRER 666 EMNMH RE L ¥,
RFidft. AEfKERNEELH oH EEX 6.61—7.89

By 10 E RN v—666 = 70 7/ 1, MAKBBEIRT Yoshida F1 Castro®™ R
FRBUKE, TEa KRSHAZE 30% (B#1) f135% (B#lL). YUEHESKRERE
15% B},B0fTab Ko KL REET 25°C H3%, 451T 14, 28, 56, 84 RJGLRM. 4k,
ASEaBN(RTFRIRRER)AUE LA 7-666 TR,

(=) y-666 FEARERY S B

BF SR AN OER LR RT v-666 REERSEITH. RAL v-666 X4uE—BR
RITEH SRR (28°C ¥E3R)o MEEFENRM 0.1% HWEE, NKENEELEL
Bk AR —RENGEREREMN,

(=) SMERER v-666 HIREDH

FYR MR M R 2 TR T IR B B AR AN R AR 7666 MUk, FEECHSHE A
Elo Fiim 7—666 #REL4Y 10,000, 700, 70 5T /20 BH=Ho THEHERIEK 28C &3,
BE3H 210 ¥/5y0 21 K, ERTEAEREIFEA 1-666 S,
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MEMR KANERIBEMEN B KA ERNIE . SEBEBRRBPKAN
TR —-REF RS ZMRETERNBES . Hit, MERSF 666 HREREZH
RiEFERRRE. tREIHEFE, HAMEWMAR r-666 R4 T RANMER.
MFE 1 EH,86RARE LR (37 5,23 5, 35 B)MIH LK G B).EXF 6 XGE, r-
666 2 [EM, IR 37 5. 23 510, R 5F 28 RIGHIMERE B,
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Table 1 Degradation of ~-BHC by microbial population in soils

2 + %8+
Field soil
ERRE Orchard soil wheat XM+
days of Soil
78 23 2 3585 38
incubation sterilized
w1 R 2 Hnil R 2 R 1 et )
Test 1 Test 2 Test 1 Test 2 Test 1 Test 1
r-666 Ol ik ME/10"E
recovery of v-BHC pg/10 g. soil
0 766 635 680 610 610 690 750
14 40 95 [} 250 510 212 640
28 0 0 0 0 30 46 660
56 0 0 0 0 0 0 630
84 0 0 0 0 0 0 612

E: LEXRIN=HIHEPEHE, TR 2 H _HIEPHME.
2.+% pH6.61—7.89,
Note: 1. Value in Test 1 is the average of three soil samples;
value in Test 2 is the average of two soil samples.
2. Soil pH: 6.61—7.89.

B—XREREH: EFYRET, BE K&K, TRUMELMA r-666 M
RER AR TESD, MRS r-666 BEFEER, BMATLIAN: nRERERENSE
TE,MHW v-666 BROREREZH LM NIMA, MRS D y-666 HIREEHA
By TR MR

AT ERRE L WP AR IR r—-66675 4 RIRE Y H B AE HRERIX FR 2580
B RIVEBRE L H235.375.355.675, ZH 18 7 SR L), EFSEET,
XX 2+ M HELI100 ppm v-666 9 ME—E FRERBAIMAEN BT M. HRIEH, X%
EHEF666RIRE . ZH T HSER —ERRBNWAE LREEAOMES, MFTRIMNsS ML
B-BRRATLOER 64—238 Fo ARG, REHERERXE LHESEfRIRSR
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%2 AAEMR Y-666 FRHNH=HKRIWMBMERHE

Table 2 Characteristics of three bacterial strains isolated possissing capability of ¥-BHC degradation

mltcma 05 3505 670 & ﬁnon(i?n
WEEE . h%Ex RE B h%gEx RE |, a%EFx, X
Colonial morphology| {/™, ¥ BH, EAR | K0, REW, REEG | B, RETR, ¥3
Round, uniform = B, Eer

edge, low convex

surface, translucent,

Round, uniform

edge, low convex

Round, uniform

edge, smooth, sprea-

non-pigment ~ | surface, opaque, light] ded surface, translu-
yellowish pigment cent, non-pigment
HEERVES # R # R # R
Form on slant Filiform Filiform Filiform
cultures
- BERAERD 0.6%1.5 0.8%1.5 1%2.1
Size of cell (um)
BHhEA EFR .G M. EH | EH
Morphology of Non-spore, short Non-spore, short Non-spore, short
cell rods rods rods
L B 1 R % A % B =
Flagella Peritrichous flagella | Peritrichous flagella | Peritrichous flagella
B4 % B hh o 5 SE
Extracellular po- + + +
lysaccharide slime
or capsule
BERRE _ _ _
Gram staining
m i . - .
Oxidase
WHE + (% 1k)
Acid produced (Oxidation) - -
from glucose
D 4 _ R _
Nitrates reduction
AEY4WH W O# & R [
Litmus milk Alkaline Reduction Alkaline
ANME ¥ = ¥ % 335
Oxygen requirement Acrobes Acrobes Strict acrobes
A _ . R
Catalase
-MERRE 4
3-hetolactose o+ - -

formation
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bl B W X
Item 705 3505 670 § Annoation
£ g —RER
Ammonium salts
. + + +
as sole nitrogen
source
K&ELL (NH,),80, 70 SHERT &
A — R E e HRRRERY, 5
thiR B i3 ZN Y
Turbidity of liquid - + +H No.70 cells aggre-
media with ammo- gation of flocci on
nium sulfate as sole liquid surface, li-
nitrogen source quid media clear.
BB HEAL _ _ _
Gelatin liquefaction ‘
B Bk _ _ _
Casein hydrolysis
FREKR _ _ _
Cellulose hydrolysis
7E DL 8 B %
ME— AR X |
E£
Growth on me- +H+ + -
dium with DL-Argi-
ninc as sole nitrogen
source
mpEan R-0-R X
THREBNNEE
Existence of gra- - - -
nules of poly-g-hy-
droxybutyrate
WASEENEE =R (0.152)
(R I 48 £ B
Fixation of atmos- _ _ _ (2.73)
pheric nitrogen Blank assay:
(mg/bottle) (0.155) (0.127) (0.143) (0.152)
Azotobacter chro-
ococum: (2.73)
ERNBRAKPER
Growth in broth + + +
and peptome
£ ¥ TMABK KTER bt - tig. )]
Identification Agrobacterium Flavobacterium Alcaligenes
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7-666 EEBRRNZIH. ENHEANEHAN, REAREENNASEERRLEHE—
ML SRR R,

3 1k 22 2530 °T Ve g — b SR T M S Bk M B R A, SRS B T 2 AL ™
Rk, ER > BEBIRIRELL v-666 JouE—E R IRAV K, ER RE B TEME +—-666, HBRIELL
Ao MBSk TEHAERS: 70 5. 350 5. 670 B), W 'E1M%M v—666 MWREHIET
PURIFE A

X =R Bergey MHEEEFMONBOMEEN: 70 SHLBEFEEN—F
(Agrobacterium sp.), 350 EX4HITEBE—F (Flavobacterium sp.), 670 524 ™= §& T
BEEA— N (dlcaligenes sp)o ENIRIRIERRE 20

®3 =HSAEHBRIENAN Y-666 HIENF

Table 3 Degradation of ¥~BHC by the three bacterial strains isolated in shaking cultures

KERAT v-666 A B R/20 BF
B 5 Amount of r-BHC before incubation pg/20 ml

Bacterial strains 10,000 700 70

BRZANBNG r-666 MEIGE  RYE/20 B
Recovery of Y-BHC after an incubation of 3 weeks pg/20 ml

Flavoht B 0 =1 8150 470 21
ﬁﬁﬁff?gf i) 8150 326 30
Agr:fbif;-ﬁ%t;o 7’;[’; 2 8350 440 40
#f CK R 8350 615 57

He AR ORISR TN, B 2L K.

Note: Value in the table is the average of two shaking cultures. Incubating for 21 days.

®4 THMHEBANKE L v-666 BIFER

Table 4 Decgradation of Y~-BHC by three bacterial strains isolated in sterilized soils

Bacterial BR300 S THFE70S PERAFEIE 670 5 KL CK

strains Flavobacterium Agrobacterium Alcaligenes Sterilized

BEHRRXE 350 2 70 2 670 = seil, CK

Days of incubation

r-666 [m]Ii & /10 "L
Recovery of Y~-BHC pug/10 g. soil

0 650 800 756 750
14 474 506 596 640
28 368 496 470 665
56 300 352 404 636
84 240 307 384 612

W ARAZOERIEERE

Note: Value in the table is the average of two shaking cultures.
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BRI RR T BRI MR 666 FIRED, BREH (R 3), &
HIRBE (10,000 F3E/20 BF) 7666 FEIFRMBH, ZHREX v-666 JLE A8 I 48, 2 5%
3¢ 21 X, AR v-666 R53 RBEETI/L, XEREUEE AN EHEN B MERER
B0, BT AR R T A EAT R R AR, R RS R ER—E
Ho EPIKRE (700 F32/20 ) RATWKEE (70 $H3E/20 BFt) r-666 SR th, =

Y-~ BHC

PItR

Internal standard
PR
Internal standard

_lL WL

YRR BRE
Before culture After culture

1 BIFAT S AXRT r-666 FSHAIBECE -BHC 1)

Fig. 1 Gas chrometograms of r~-BHC in media before and after incubation (no §-BHC occured)
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Xt r-666 HRAMARBERNER. ER—FFRAME, MAK 700 #i5 r-666 FEIKEF)
326—470 3, MR RADUFEMRE] 615 B83E, MARY 70 f83E r-666 FEIRE] 21—40 f3E,
ot FREERE] 57 o

HNE—F T L E=#RMETE LI v-666 AR D, B & Bk B E B T M.
Ko &RESHRERB LD, WE AR r-666 SRAIEM(F 4). ME 4+ FH,
EHRAEEEFLBRPHE S ER r-666, MEFRT) 84 KiF, LHrh v-666 SR M
BRAOIIAR 650—800 Fs eS| 240—384 f3E, MAMANAREREIKETREDM 750
Rl 612 f¥ 50, IERAZH BT HBAIMER v-666 1EA, HPBEELRBHER
FEB 350 S, {ERTIN 7666 W/ADT 63.1% & 1 MK 4 B RKETREREIRBE r-666 &
BUAFEEARRET - RIRE—RBEXE, REHKREEREEERN 90%",
ET r-666 EXRHEHEABRN I HPEL T ERZBMROKE, WARSIEH, BIER
,J\B(Jla.lfs]o

¥k 4+ 5% 1NERMULE, FTRIA, MR ERVHE—BEHRMER v-666 FUFED
bz T MR MBI RERRRE D /D, BUE IR 84 KIEES MR 7-666 1) 63.1%
(EHHE 350 5),MEER LRI 56 RIGHTIN r-666 BIE £ MM, XTTUMENE
Freb B MR — L AMRRMERRR B R (R MPREERZL ALY
EAEE), ENRNRREED B AMERERARB LY,

ARRERIEREAXELNFOEOMEREEFLE S, MEHHIRE r-666
ALK NMRAER -666 (B 1), XA EHEE 666 A (EE o, 6. 7. SR
BN EPRER r-666 MR R FHRME T RIFORIR.
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MICROBIAL DEGRADATION OF y-BHC IN SOILS WITH
ADEQUATE MOISTURE CONTENT

Gu Zong-lian, Xie Si-qin and Zhang Shui-ming
(Institute of Soil Scienoe, Academia Sinica, Nanjing)

Summary

An experiment on the degradation of y-BHC (r-hexachlorocyelohexane) by
microbial populations was carried out using soil samples from orchards and wheat
fields in which BHC applied for many years. It was found that y-BHC in soils
could be degraded more rapidly by soil microbes under the optimum temperature and
adequate soil moisture conditions. All of the y-BHC added in soil (700 ug/10g soil)
were completely degraded within 56 days under favorable moisture conditions.
Microorganisms being able to use y-BHC as their sole carbon source for growth were
isolated and counted on a selected medium. It was shown that both in shaking culture
and sterilized soil culture y-BHC was degraded obviously by Flavobacterium sp.
350%, Agrobacterium sp. T0% and Alcaligenes sp 670% . 63.1% of the y-BHC applied
were degraded by Flavobacterium sp. 350% within 84 days. It was noticed that the
microbes did not transform the y-BHC into 8-BHC which is more harmful to human
being either in soil culture or in pure culture,



