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Table 1 Some basic properties of the soils used

;] AHLE WG E B R HEMKE TEESKER
Soil Organic Available Available Available pH Field water  Soil water
type matter N P K capacity content

(%) ——  (mg/kg) ——— (%) (%)
Y3 s 1.26 31.15 10.71 55.2 8.43 34.22 0.95
HiRE 1.46 73.25 23.26 99.4 6.61 38.76 2.65

1) B k2 W 3C#ER[10]

R2 THRHPRAMN (%)
Table 2 Mechanical composition of the soils (%)

ot T4 >0.22 0.22—0.05 0.05—0.02 0.02—0.002 <0.002 "

Soil type (mm) Texture
KEgt 0.26 0.59 69.35 14.03 15.77 B+
B 1.94 3.26 22.41 3.50 68.89 K+

D) RiEEEE AT,

12 KB|AE
121 AMPN#E™ R ECHEN, EIFRMBAMA 1% %88 spl, ARENE, EELEGRY
k. REEFTISHR S ARAE “MPN B S WE R WKL T3R", ik MPN 45 R0 8 7 8 T U 48
B Y5 T A (Colony Forming Unit, I #K CFU, B — 5@ AR 2 3 8 0 4 & BE 6% 75 1 10 F- AR b T8 LN
I B .
122 Xl6L2 B EMAMME  WIEP X612 B3N M AT E B 10ul X16L2 HiéfHk
FHT Sml KBEF SR F, 28'C 150rpm 1% BRI 57 2 /1B, BLFRH 0.1%MgSO, + TH,O 1E 10 f5#i s B i
WBEZ B 1ml TRHRE W, DA 20% 28 5ul, E#L(LKB 1251 luminometry system, Pharmacia
Led. ) BRZIFF AR 008 R OGIRE., MR 5 A 8hil e 1 ik, M ESENE, EESEA B RAERN L. WiE KA.
BESC, Z48HE BRSO E-RE EE3R DA PHHEEIRLRE. UELH
0.1%MgSO, » THO W A I, FRBAAL: KK Luminescence (mV / ml).

T4 X16L2 S I MW E . 2 B BUKE LR AR A Sg T 20ml AR BB P, WA
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LOml AEMBEREZ BB T RN, 5 23RS, R 2 FA A L RBCTFH. IR 0.5g R LT IRE
F, A TEE 0.1%MgSO, * 7TH,01.0ml & 20% 38 spl T8 &, LHLRIZIIF 46 T2 RO BE, W5E &1+

Luminescence(mV / g 1),

123 X16L2 &R TRAWE  BIER X162 41 FRIWE . BETREKEFBEZ 5
BB E 1ml TS, BIA 20% 268 Spl TWAE K, 4 4805 LULINGE ROGR A, o FALBE AU 2
FAERE B WiE S E, BRZI LA AMPN HE3 & & O BE 0 B 0K T xof B R W o ) oL A R 4K

T X162 8 FRAMGE. BETR X16L2 Z RFIBREBESE 1ml 45 MAESF Sg 1H20ml H7
EWEME P, AHRY, MR TEMETFE. RE, MABPRROSeEE L THMRAE D, mMA
0.1%MgSO, * 7TH,0 1.0ml K 20% S8 Spl TR P, 4 5 8hJG L HUIT 46 W K658 5L, xf BAALIE Au iy
ERMRE B, MESHRG, MR AMPN %W E & 658 BP0 S &% T 0 B 5 b i ZOCH 4.
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FEMM 250ml = FMi, 28C RIS (200rpm) — &, B SOpLZIFFY LA BA Sml KB H IR PA M
H (3 36 #), 28°C, 200rpm BRI SE, A E S/ BB — IR, R BUE 38, WIE R OEIREEA 600nm I K
L4 BB TE E (0D600, 721 B4 66 E ) .

(1) BEEHMME. £EMHT LR 107 HBERE R ES RN 2 F LT & &, 2 HIFRE0.5g
EFRETF IS, BAA Iml &4 10mg / ml FPEEBREIM 2 x 523 ¥5EdE, 28°C, 200mpm #ERIEF. BIF
YEIE SR TIPS, B RE 20 Zh 0 1 UK, 3E 7 K. B 2 R o BB 3 ORI R EIR .

(2) XI6L2 ERFEFBMMTE PR ARE SEEEONE: W E L7 a8 x L8 T W+
X16L2 0 15 R R BB E W, AR 10" HBRERBEA 2 BN FES. BMFHRET 28CH
W BFRE 7 R 2 Rl A O 3 ) R 3 BE R TR B B, BORE SR 7 K.

2 R0

2.1 Xi6L2 &N H1EMER

PEHC 10 PR BT B AT 10 ' B R 148, WIS PLL X162 TE A K ICEER) R
Y ——28 )5, ZEAS A B a) B R OG5R BE. W E
ERWE | s, AE L ATUUEN, EMARY
Fy XA B RAERHBR P ERAE LIS, 7
SRR RG, AR EY O HRFIRE K. B,

5F

Lg M mV/ml(g)
[

Lg Luminescence

St 20 R, 6T AR DA EME 4 5 B AL, 1 s
FEE 1 SO B A I E R B, WIE 7 50 N A—— &Tjﬁiﬁ30
I T A8 B, B FTI de h Ra R Y KO, il s
T 3 A B0 R A R A, 1 X 1612 Sempling Time (min)

e B Ok ) P I R K RO BB NT R

B 1 X16L2 AR T EP R
() hK. SIEXREREZEEE?2 O F 7

ﬁ“j:iﬁtij X16L2 E’U;ﬁ[%mlﬁ] (y(‘@;ﬂ +:22x 106 Fg.1 Bioluminescence kinetic curves of X16L2
CFuU / g ﬁ%% 7.0 X 104CFU/ g)., ﬁ‘ﬁi’%ﬂ“ﬁ in the liquid culture and soils
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Table 3 The detection limit of luminous intensity of X16L2 in the dilute suspension and soils

=2 i T H K oy A FRIEHE t 1 too1
Sample Number of cells Mean Variation range
CFU/(ml + g) L/(ml * g) (CV%) t value
0.1%MgSO4 * TH0 5.388 2.04 4.604
10 B B 5.480 0.34 1.46
1075 B 5 8.198 4.05 13917
R £ +0.1%MgSO, 5.848 1.99
10 EHEBR 22 5976 3.30 0.97
10 B 220 7.018 1.61 12.50""
I +0.1%MgSO0, 5.986 1.40
+107 A 7 6.168 1.87 2.20
+10 ' HER 70 7.882 4.30 9.17"*

1) 46 % B 2 F 948

M 3 ATH, EEB T X162 fA H TR SCFU / ml, BAFEAKH L T
FR4> 5% 70 A1 220CFU » g~ '+, 2 F 3 b AQ B T BR 9 22 B RS /R 38 S (AR BE A
Moy 3t X16L2 MR XTEM EA — T W, W& RO B SO B i fh 3 19 RO 58
EEM E & B Wt BZ I EE FIRME) G, B 10 R85 gL, B ES5 S E &
(CFU) Hy »t S0 1gCFUfE B, it B R I3 r #. HE K. &R E MRS 0540 3 8.
1gCFU = 1.0263lg L + 0.6103, (r = 0.9923"*, ryo; = 0.917)s 1gCFU = 0.9541g L+
1.5565, (r = 0.997**, r.. = 0.99); lg CFU = 1.05011g L+ 2.2339, (r = 0.9958* *, r

0.01 0.01

= 0.959).
T . B 2 R ROLRIE SRS AR 2
N T ERFWRAERR, RIEE T RASMEE,
£l \ ST HE HE 3 R A o A O B E 3
af 3r S ; ;
38 . A - A R 0 R A D
shl S T o b i B PR 0 92140 th RS 310 4,36 0
BT aw T Lw TS 00 71CFU / mi(g), MW 8 RO K
e Lo Bk, X16L2 76+ 585k 10 R U R K e 2

B2 Xiol2 KABESHEKENHEXR BFHEBETHRKI1~2MER HERFES +
Fig.2 Relationship between the luminescence and %%ﬁﬁiﬁ%?%ﬁ%ﬂiﬂk%ﬁéﬁﬂﬂ%"ﬁw
viable cell number of Xi6L2 in the samples E’Fﬁﬁj\lﬁ{ﬁ%ﬁ%o Wﬁffﬁfﬂﬂiﬁi@f& 2 ﬁ“j:ﬂi
FHERRIE | MER, TS EREMIBARSE X, T8 FRLBUN (ANKSRL) , 3f
St R E R S MU, AN, R pH E R AT RER WAR IC B MR B0 R OB TR
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23 HWEEFD PLXI6L2 B BESEMBNXE

FRAMBRFENE T XI6L2 KRR EMEY R, KTURIEL log H#kE, 7
B 50 g B IE] CNEE, h) VR (B 3). B 3 RTRAE H X1612 &6 B (L) 28 b il & 5 3
R R AR A, R A SRR X16L2 MR GBET R AR, WHEK T
B gL 5 1gODE 2 I8 19 [ )3 J5 #2 1gL = 0.971g0OD + 6.07(r = 0.9692**, r,, =
0.735), L EMNZ MAEET EMLRERR.
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Fig.3 Changes in luminescence of X16L2 with OD600 in the liquid culture

24 TEEFEP XI16L2 HEXES
RN (Potential luminescence) 72 i Meikle %" F 1994 4E42 H B9 fif LITEAE S A 46
BB A R FEH IR —BRE R G, 2R EFREXRE S S e, X #
AE ST R /b3t TR ZE B 0 85 2L
RMAYHRTZS FENEEREX ar

WE, HEBFH R XI6L2 R sl oo
WG ROE PR, 2R EEe, 35 | T

XI6L2 A R 2RI R R RE  Ew —
W TRE, X 5 Meikle S HBEM SR IR o AELR
EA B HoMMFEML, CEEE T A
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HMFHEF XI6L2 KE EREIS N E WBUAEE ] (min)
- PO PN Sampling time
B ] 3 40 43 B 264 BT TP, B A pline
o 1R I M Y B[R] R 80 434, T B, B AE H4 X16L2 ELEMAH HEMFHE S

(=]

TF W S T P I Y 0O B i i T i) % 6
BHEMFEEPN, XMHERERE E4J Fig.4 Potential luminescence of X16L2 in sterile and
R EEEAEEmEE. non-sterile soil microcosms
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ME SRS, YERBEAD 49 Kit, 2 fF LM FH S X162 IER S 5T
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Fig.5 Changes in viable cell number and luminescence FP R, T F A I AR
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EA WS TR TRE lux 3 E R0 A% o R 40 08 78 R85 BB, (I bR B SR A5
BAERMAEREEHEETH. xHEEAF 8. CCD MAILMER S Kot il
B, AR TAES, N EE R BN X1612 B, RFERF AR EIA 1% 28 Sul, Bl 5
PIRZERE E PR IZ B HRIE M X HE%. mMH,. 445 AMPNZ, Bt B i TR™
K ACFU /g £. MO, ZEAS IR ik E IR 19 GMMs B, 53X #7308 2 8 JLI i £8°F AR
B (nHiE) 2R FiFa b, EAM R EPF T R RHM YR A R 6 EA N
B R RUE D M BHATEEF A LRI SR M A A B RRE, B2 AN HE
R I SR W E R R L R AR i TR P, BUPESS S s BRI A5
HER, i AL —F %R OAFEHRMAZRN; @AFTN LEHEBE R4,
ZARERTRERN; @F EEMNEACEEENEN R R EY ROLREE R ICREAN
. ATHIR G R ROEERE AR W RE 5 AR L A Y 19 O RO B R K
BAE, BERAESF. RE. BE. BEEERONE. WE, BUREERS, ESBETH
A3 T BR AT 38 SCFU / ml, 78 3 4538 AR 3 b 9 A 3 BRI 43 51 - 70 #1 220CFU / g,
N B, 75 VP04 B HE I8 A B B R R TE P9 ) — L 4 e A AE LB A AR B b B TR T, A
YR HEEDAR I —FEESEN FE. ATHRERERTUEL T IEHH L&
A X X1612 i & 658 7R BN 40 LS M B AR B &5 24,
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BIOLUMINESCENCE OF LUXAB-GENES-MARKED
PSEUDOMONAS FLUORESCENS X16L2

Wang Ping Wang i Hu Zheng—jia Li Fu-di
(Huazhong Agricultural University, Wuhan 430070)

Summary

A luminescence measurement of the luxAB-genes —marked strain (Pseudomonas
fluorescens X16L2) was carried out in liquid culture and soil microcosms. The curves
of luminescence kinetics of XI6L2 in the liquid culture and soils were similar. The
time reaching stable luminescence was about 7 min after the luciferase substrate
(n—decanal) was added. The results also showed that the bioluminescence could reflect
the biomass of X16L2 in liquid culture, and the light output of X16L2 was closely
related to not only the number. of viable cells but also the cell physiological activity.
Soil conditions and native microorganisms had great effects on the survival of the
introduced strain, including the number of viable cells and light output as well as the
potential luminescence of X16L2. This study also demonstrated that luminometry could
not only in situ detect the physiological activity of lux-genes —marked strain in the
samples, but also measure its population indirectly. This method was a rapid and
economical technique with high stability and sensitivity, and strong selectivity for
tracking and recovering target microorganisms released to the environments.

Key words Pseudomonas fluorescens, Luminescence measurement, Liquid culture,
Soil microcosm



