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FRAEAOSER , S5 . B T a0 50 B AN, S AR AL 2588 B A6 A SRR AL B TR W AR 5 i SR BRBE R 3R 190 AT
BERESRILSE, GRS g A R A I B Rk BRI, BRSO, $ERN B. cereus 190 AI AR E G T 5
I8 AR PS T KOG 2A BRSPS ORGSR R B FA, B0l Al et R R B A, AR
L90 FH A X BN PR A R AT & i AT B E S T RSB T &M F s aRM oM., TREERIKT
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Physiological responses of Lonicera japonica container seedlings to plant growth-
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Abstract: Plant growth-promoting rhizobacteria ( PGPR ) are rhizosphere inhabitants that promote plant growth and
suppress diseases. One of the proposed mechanisms through which PGPR enhance plant growth is the production of plant
growth regulators, especially cytokinin. However, little information is available about the effects of cytokinin-producing
PGPR inoculation on the drought stress response. Soil water availability is a crucial determining factor of plant yield,
because drought stress inhibits stem elongation, leaf expansion, and stomatal movement. Therefore, a strain of rhizobacteria
with a high rate of cytokinin production, Bacillus cereus 1.90, was selected for use in this investigation. The bacteria were
obtained from the rhizosphere of a walnut tree, where water is limited and frequent dry periods occur. Serial dilution and a
bioassay for the detection of cytokinin production were both used to isolate and screen the bacterial strain from the soil

sample. This study investigated how PGPR affects the physiological characteristics of Lonicera japonica Thunb. under
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different drought stress treatments ( light, moderate, severe, and a control ). The combined effects of B. cereus 1.90
inoculation and various levels of drought stress on the photosynthetic characteristics, chlorophyll fluorescence parameters,
photosynthetic pigment, cytokinin and ABA (abscisic acid) concentrations, relative water content, and relative electrolyte
leakage were studied using the pot method. The results showed that the net photosynthetic rate and stomatal conductance
decreased with increasing drought stress. However, B. cereus 190 inoculation was associated with an increase in stomatal
conductance and net photosynthetic rate in plants under drought stress. B. cereus 190 inoculation reduced the negative
impact of drought stress on the maximum photochemical efficiency of PSII, the actual photochemical efficiency of PSII, and
the photochemical quenching coefficient. B. cereus 190 inoculation also prevented the non-photochemical quenching
coefficient from increasing. Although no significant difference was observed under well-watered conditions, the leaves of
inoculated drought-stressed L. japonica seedlings had higher photosynthetic pigments contents compared to those of non-
inoculated seedlings. The roots of inoculated L. japonica seedlings had higher ABA content compared to non-inoculated
seedlings. The elevated levels of cytokinins in L. japonica leaves and the higher concentration of ABA are both associated
with drought stress. B. cereus 1.90 inoculation significantly increased the cytokinin content of drought-stressed L. japonica
leaves, and improved the rate of transportation of ABA from the roots to the leaves. No significant differences in relative
water content and relative electrical conductance were observed between inoculated and non-inoculated seedlings under light
drought stress. Compared to the irrigated control, under severe drought stress, the relative water content of non-inoculated
seedlings decreased by 20.56% , while that of inoculated seedlings decreased by 10.21%. However, the relative electrical
conductance of inoculated and non-inoculated seedlings under severe drought stress increased by 31.42% and 16.08%,
respectively. These results demonstrate that inoculation of B. cereus 1.90 under drought stress increases the cytokinin content
of L. japonica leaves, and interferes with the suppression of photosynthetic pigments and net photosynthetic rate. Thus, B.
cereus 1.90 inoculation could improve the adaptability ability of L. japonica seedlings to drought conditions. In conclusion,
inoculation of cytokinin-producing PGPR could be used to alleviate drought stress and interfere with the suppression of

physiological processes, showing real potential for practical use in arid environments as a drought stress inhibitor.
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physiological responses

T FACH IR A AS JE R 23 400 A B O BR A P R K R B R B R 7 52 R 5 R B
BEEH Seh A KRS G R, T 2 i S Y 52 230 R 808 B SFL I Z R, FEAS
R A TR T ™ S S R I 2B K R TR AR Y AT R, TR E0 5 b 40 4y 2%
REACANI SR TR, TS 1K 43 e FOE & RE D TR VR 2R 2l KUY AR e 2 A 1y ]
P GIE I T 1 20 WA 07K 435 S (3 17 AL SR > o ol AP ) B8 4 e 7 ) 1 55 P8 2 B0 224 i 2 75
R A2 —

FEYIAR BRI A 20 ( plant growth-promoting rhizobacteria, PGPR) J& 48 A= A7 7EAH Y AR &l Ju [l H , XA P A= K
A A SO R A S PO E A 25407 EAN PGPR MBFFEAR 2, R B h e (R SR A K 3%
e A3EFR S R E R B SR 5 S R PR SRl HeFh PGPR SRR mE Y 7 T 38 o
38 NERE ST, 28 UM AR R [ Ak PGPRR BBIFFERA G o BFFERIT, BoA ACC LRSS 15/ PGPR AJ 42
PP LT A AR AN AR ) T R E N AR ), PR IR U A A S 24 B R AR PR AR A 40 TR
(PGPR) fR bt A K E BN Z —, A0S 2R Syt 5 2% & SALIF & b6 Wit o
U RLR Y PGPR XAEY) T 538 N BE 1 i sl [ A LA 25 5

44K ( Lonicera japonica Thunb.) i Z4FA 1 SR ASFE W) | 35 W P 5, %) 3RO ™ | BB RE 1o,
XEMFE N PIRFSEEE IRy, LI AE A AR AL AT R T RSB N e BRIk, ARG DA 2T AE & SR AE 1 TC 4 A
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ZEA AR AR, DF5E T T 8 T AP PGPR A4 M 1, LU an el 42 S A ) 76 T 23 58 T 1
IV 7 B AR A RE B R A

1 #RFTEE

1.1 K5k
111 EAR S A

2012 4% 3—7 H I T IL AR A MO BF =0 78 Be 10 2 N AT, SR P 8 1L 2R A8 MOl B A B 35 &
B L AFAE LT AE B ARAE R O A 25 2 0, A6 S 0 A i) 1, el ik 20 o A0l A e 0 2 i 0 B o 3.5
mg/kg 33.4 mg/kg F176.8 mg/kg,pH {4 7.82, HIAIHF/KE N 32.13%,
1.1.2 YRR A i

2% Abbasi % 1A= W7k DA PIAR PR - 48 b i e 11— Rk T 7= AR A/ S R Y PGPR , 25 A A HiAE (g
fEFT 16S rRNA LR FEB 0 HT , K H A 2 M AL ZE HOFT B ( Bacillus cereus ) 19O, EVARAT T A 1) W& Fb A JE
EPRZR s E W PO (RS . CGMCC No. 7069) . 190 A7 ACC i & i, B 7] 7k e X E K &K
(612.09 ng/mL) FIFLENEK (246.59 ng/mL) , 735\ L FRIIEE S0 12.17 peg/mL, K 190 £z A4 R 8 ik
Rigede 37 °C,180 r/min 5514 FIRG KSR 48 h, KW 6000 v/min F &L 5 min, WYL 3 KJG T
850 TR (2.0x10° cfu/mL) il B RE R, He PR VR B 250 A5 Tl e f 7l
1.2 Rt Lorik

K AR BEHLIX LB, 256 25 em, 58 30 om, BRAE3% 1 11.2 ke, 2012 4E3 A 24 H WL H TR
(SRR IR M, Bk, B EBER VS ARIK AR, TR B0 0 4 ANRIEBERE, 20510
EH KA (T FR : CK, T3 A& KR 70%—T75% ) 2 BE 0 (i FR . LD, T3 A%t & K h 55%—
60% ) 1 REE (FRIFR . MD , AR & 7K N 40%—45% ) FVE B e (RiFR  SD, T 33EAH XS & 7K 5y 25%—
30%) o BEFP TR0 BE LR (RIFR . L9O) FUANFERN (f8]FR NP ) B. cereus 190 PAPMAbBE 4 HR AL 7545 1 € AH
BF R B WA — RS T & L (A AR AC) |, my 4000 8 23 500 i AK B 471 L0 42 Fh 77| sl 25 18
7K, B A4 FKE B 550 R 2 R K IR B 210 38 1 2 o rh AR AR & AR B T AT e . R IR AR
TE2ry T A T TR . R B 9.00—10.00, A D E = 455 20 HH2 A9 (WET-2-K1 B945 3k ) - 58K
53/ 3853/ T EETHIN B A4 5K Ak o AR T A BRI A T B WK 2 A B | RR s 438K 43 B
HIRARRE T2 E N . FERA 30 d )5, 53 IR SE AR AL A T 384y, 217 AH SC AR B8 bR i)
M7E
1.3 E R bR Sorik

T5A%E 30 d 19 EF 10:00—10:30 ME G EEH A RTS8, A L1-6400 fHE#E XG5 1 H
{X(LI-COR, USA)IEM Rt EHA(P,) , IILFIE (g,) MR ZE AR (C,) 55 ] FMS-2 it 2R
YA ( Hansatech, UK) 5@ M4 R IOGB #2800 . R B0 R €3 ( HPLC) 5 PV A i 4 24 3R
Y S A & [l A3 25 [ Agilent HP 1100 series BUVRFH (A 3%X , £ 4ME M I 254 nm, 11 C18
FE (250 mmx4.6 mm,5 wm) , FishAN 45% B : 55% (7% 0.5%MB51R ) /K, FEFE & 20 L, i 1 mL/min, H:7&
40 °C, MRk R . 3% Sandhya 55 A BT SR B0 E XS KR ;2% Huang (2005) %5 A K
D7k E I AR R A R S R B R R P IRR S ZE A N T 1, BOR TR AR B A B & i - 0.2
g, H 95% 1) L FEFEIREA R B 25 mL, H 72306 L4366 HIAE 665,649 F1 470 nm HEIRI (A, B34
BESREEAE 3 K BOLFEH(E
1.4 a4

K H Excel 2007 Fl SPSS 13.0 43 Hr#AFHATAHICGETT 0 B, LR [A) b B 4H 08 19 22 7 (P<0.05) , 45
b 3 RE IR
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2 EREH

2.1 LA FHE

FERIR AR, SRS A P g AR SEAR — 30 (R 1) . BEE WA s B f 38, 454031 P
g R TR EEE T2, [R5 A, NP ABEAY P, A g 53 3 N B 16.65% 11 35.14% ,1.90 AL BT [#
11.08%H1 26.83% , 25 57 . % ( P<0.05) . TEAFMMARET ,C 2B AR A, NP A FAE R
T AR, 5 4G T 5 1 190 AR B rf BE A T feAR, EE R E B AT T . DA A TR AR T
BTN, SRR 28 T — 20T 50, 3R B cereus 190 I ANRERAE SR AL A RE ST FRERIFAH,

5 Z AT EE R R JCIS AL TRl K IR L0 AL BRI P, Al g ¥ 8 35 5T NP, PUFRRIK AL BT,
[W] NP AbBEAH L, 1.90 4L PR P, 4 BI3E TN 7.84% .9.04% . 12.49% F1 15.04% , g_ 43 )34 /i 10.81% . 13.89% .
21.43%F125.01% , A 3R H 0 0R B A B T 5 W30 35 Inage i itk 38, AEIE# 7K 43 244, NP 1 190 4b
M CZEFARE, BB E T R 3 — S B TR, BT 5bE T, NP AR C TG W 3 T, i
1.90 AbFRATSSRFELE TR, AT 50, 190 AbHY C WIF IR B3 T+ (P<0.05) . DL Eadrii, T 245 T
FEFh 190 1T B E 4R AR AL B G G R T, BN SR AL RS N RE S AR T — B R,

F1 FEBWETARRELENSRERFELSHENIIG

Table 1 Effect of different treatments on photosynthetic characteristics of Lonicera japonica container seedlings under drought stress

= HeA A/ pmol/ (m - ) FALFEE/mmol/ (m - s) JaIE] CO, ¥ B /pmol/ (m - s)
AR Photosynthetic rate Stomatal conductance Intercellular CO, concentration
Dry treatments

NP 190 NP L.90 NP L.90

CK 10.21+0.56a 11.01+0.44a 0.37£0.02a 0.41+0.03a 217.76+9.65b 221.92+8.69a

LD 10.18+0.71a 11.10+0.35a 0.36+0.01a 0.41+0.02a 201.27+8.77¢ 210.46+9.61b

MD 9.21+0.46b 10.36+0.51ab 0.28+0.02b 0.34+0.01b 223.85+7.92b 200.68+10.36¢

SD 8.51+0.32¢ 9.79+0.36b 0.24£0.01¢ 0.30+0.02b 248.96+11.23a 221.97+11.47a

CK: X} H& Control; 3T 5 . LD light drought; MD; " F5 moderate drought; SD: T &5 severe drought. [RIFIAR[R/NEG FHEHRR %5 BE
(P<0.05). TH

22 MHERIOL

TR 1) S e Xt G ARAE A AR B PS T P g 5 mi (6 2) o R REAH B, TR a5 PS I ek
MAFRER(F /F,) BB AR (P<0.05) , HLN B B2 BE T 5 30 5 B2 0 35 Iz e ks oK o a3 a3 1 52 3 fife
GARAE M FOGREFARSCR NI BRI TG SO B G RE LU BRI, [R)0S AR LL , 4 4R AL 25 25 v 1 SEBr e Ak
RO ) FOCHEE R REL(qp ) 1 0 Z AR AR CAL R K R E (g ) BRI R, R R b
TR, NP ALFEAY ¢ B8 CK W Fh | M7E BT 524500 N SO R TR = Fh T R Wha s B2 [R)x BEAR
L90 AbFREY g 43 BILE N 8.89% (15.56% F1 22.22% , I T 5 5 i 1o fin 522 |- TR a3t

R2 TEBETSREFTREHFHHRELLSH

Table 2 Chlorophyll fluorescence parameters in leaves of Lonicera japonica seedlings under drought stress

IR M Aoy &S oAb IE K FR R I EIE KRB
F 24P Maximum photochemical Actual photochemical Photochemical quenching Non-photochemical
Dry treatments efficiency efficiency coefficient quenching coefficient
NP L90 NP L90 NP L90 NP L90
CK 0.85+£0.03a  0.84+0.04a  0.80+0.04a  0.78+0.03a  1.13+0.06a  1.10+0.05a  0.46+0.02¢  0.45+0.03b
LD 0.76+£0.03ab  0.80+0.03ab  0.81+0.04a  0.81+0.03a  0.98+0.07b  1.04+0.04ab  0.52+0.03b  0.49+0.02ab
MD 0.69+£0.02b  0.76+0.02b  0.72+0.03b  0.78+0.02a  0.88+0.07¢  0.94+0.05b  0.60+0.02b  0.52+0.02a
SD 0.59+0.03¢  0.68+0.03¢  0.51+£0.02¢  0.64+0.03b  0.71+0.05d  0.86+0.03¢  0.54+0.02b  0.55+0.03a
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WK AT R0 190 Xf F /F,, @pgy qp F1 g ¥ TR E M, —FOANFE T 28T, 7] NP A AR
Eb, 4250 190 AbBERY F /F, 43 50 25 38 00 5.26% 10.15% A1 15.25% (P<0.05) , 7 T 5 Wit 5 B 4 pef, 22 b
190 I NP ZbFRI) @y Al qp 25 5N B3 (H Rl 5 52 100 20 580 B A 300, 19 3 22 () 1) 25 S 740 i K 3] (35 /KO-
TEPEE T 50,190 AbHE @ B3 " T NP, TR T 520, @, 1 g, 70 5 Lt NP AL FR 5 35380 25.49% Fil
21.13%(P<0.05) , " T 5L}, 6] NP ARHEAR G, 2P 100 B REAK T & 4REM F Y ¢ (P<0.05) | 1 76 5 %
TR EZRA L,
23 /G REE

IEHBOKAMET 280 190 X &AM T IOt aR S REEmES AR E (£ 3), WE T2
FEMBG I, NP bR G AR S BIA e BEWRAL, Hrh st a 4R b WS EEEE T 205
HIAK RN BRAH LG, 20 IR T 9.76% 1 12.61% ( P<0.05) ; TS H % N EAE b BE T 2 A sk i T A — &
FREERY NI, HEFh Lo0 Absih (A 2SEA % N R AEH B T W an vk B W 3 BRAIR 23.42% (P<0.05) , LAk, 7€
HETRAMRET, W NP A, 3 FOLG @R & &0 5 W& 6.45% .6.72% 1 30.11%
(P<0.05) , DA LArHrar s, B8 190 JF A IE# /K- B R A GRS MR ZWH T TREHE T
ORI o SRR

£3 TEBETARLEBMEREHFAGRERSNZM

Table 3 Effect of different treatments on photosynthetic pigment content of Lonicera japonica leaves under drought stress

FEAbp 42 a Chlorophyll a H4EZ b Chlorophyll b KB N2 Carotenoid
Dry treatments
NP 190 NP 190 NP 190
CK 9.32+0.52 a 9.55+062a 4.59+0.32a 4.26+0.41a 1.67+0.10a 1.58+0.08a
LD 9.47£0.36 a 9.30+0.61a 4.48+0.19a 4.41+0.36a 1.54+0.07a 1.64+0.09a
MD 9.01+£0.46 a 9.16+0.58a 4.35£0.20ab 4.27+0.25a 1.29+0.06b 1.46+0.06a
SD 8.41+0.29 b 8.99+0.0.57a 4.02+0.13b 4.29+0.30a 0.93+0.04c 1.21+0.05b

2.4 ZHMESr AR K iVE R (ABA) 7 i

IEH GeK AT, 7] NP Ab3EAH HE, 190 Ab 38t R v 48 it 3 4 3R 19 5 1 1 0 48.43% ( P<0.05) , Hid & v 41 i 43
HWEGEZERB/NEL) , BT FERasR RN, Tie & A 42F 190, 1 F iR 41 241 &gk b, 75 3
PR [R) 5 B T 2 i 25, NP LB B v 4 i 53 24 285 100 S AR 6.719% ,34.72% i1 80.16% ,1.90 &b i 73
SRR 13.42% 34.50% F1 64.25% , EIRANIL, 7E 3 FIOR[E 5208 BT, W] NP ACFRAH L, 190 ZbFRI: F- 2 i 43
FAR TR P 37.75% 53.95%F1 78.03% , 2% 5 b 3 (P<0.05 ) s R Hh A 40 i 3 4 3R & 1 7 8 T 5
L R B NP 1 190 AbFHE 27 8] 22 5K ik 2%

F4 TEWETARREAENSBRUEMBIREMBGERSEHMN

Table 4 Effect of different treatments on Cytokinins and ABA concentrations of Lonicera japonica under drought stress

A/ E Cytokinin Y% IR Abscisic acid
==Vil\3!
Pk Leaf " F Root 1R & Leaf M Root 1R &
Dry treatments
NP 1.90 NP 190 NP L90 NP 190

CK 9.54+0.62a  14.16+1.01a  4.26+0.21a 4.38+0.18a  14.69+1.20a 15.01+£1.09a  7.78+0.34a  12.38+0.63a
LD 8.90+0.57a 12.26+0.94ab  4.21+0.19a 4.17+0.20a  14.81+£1.03a  15.15+0.93a  8.14+0.47a  11.86+0.42a
MD 6.45+0.25h 9.93+0.75b  3.98+0.17ab  4.11+£0.15a  17.86+1.42b 19.97+1.40ab 7.99+0.30a  10.98+0.36ab
SD 4.37+0.20c 7.78+0.43h 3.56+0.20b 3.69+£0.00b  19.97+1.20c 23.03+1.32b  8.24+0.58a 8.97+0.42b

[6] NP ZbFEAH LG, 1F 5 5K BT, 4280 190 X iy ABA SRy 2ZE A% HR R ABA &5
FHATN 59.12% (P<0.05) , Bl T 500 5 BE A TN, JCi8 & 5 e Rl 190, if A rp ABA & B8 i, 5] %
REAH LY, 76 b B B - SR 5 BE R NP AL BRI F ) ABA & i 43 8 0 21.58% i1 35.94% ,1.90 AbHE I 43
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WA 33.04%F01 53.43% , T30 %F NP 4L ABA S HE52 IR /)N 1 190 Zb B A & ABA S HEFEE

T G A BTk, FEE R TR, R0 REAH E, ABA 1) 5 & 8 SRR AIR 27.54% (P<0.05) .

2.5 AHXTE K SRR LR 90
5 FEGT 5 7K 2 RN A G L 3 R AN A ) 32 30 85

[ ia R B E A bR, TR0 2 RN T R AR

R BRI K, B T AR R R (B 1), BEE TR

Joih 0 B8R BE 3 0, & AR AR I A AR X B K R R R AIR B

NP AbFHrb 7R B2 SR BV 4 J 2 T B Tl 190 b3

o R R CK AR PR 2E R B 7 T R e

I P ML 7K i 5 R A 5 o B LA R 4% 11 0l R ﬁigL'Keb’ z‘v‘iﬁéé‘o‘ “‘L'?fb} NPILS

AHEL, NP F1 190 Ak A i 7 AR XS 5 7K & 73 3l B A 20. ARFR Treatments

56%H1 10.21% (P<0.05) , [A)AHX} 75 7K 128 AL AR AR 2

{u ’ %E:FE:EM‘ ’ %I/E\‘IEIL: %‘ﬁé ﬁj L90 ’ IH‘H‘*H Xﬂ‘ EE‘ TE'F%‘: IEJ Fig. 1 Effects of different treatment on the relative water content

WHRZE AR E FEPEE T 20, NP AP RS R AHXT  and relative electrolyte leakage of Lonicera japonica leaves

oK TG BN T L0 AbFRAE E BE T R AG i B P i ARG S EROR 225 13 (P<0.05)

FHRTX I (P<0.05), fEEET 50,7 CK #HLL, 42

BEAE T Fr B A L S 0 0 31.429% (NP ) F1 16.08% (1.90) , 2 5 .3 (P<0.05) o DL E4r#ral s, 1+ 54

B T 4R 190 BARASRE AR M R AHRT F 7K s R X L S R ) AR (R B (B SRR T AR

e HIXPE KR —o— AR SR

o]
[V

80

W
W

FAXT HL G2

Relative electric conductance/(w/%)

75

FARFE7R

Relative water content/(w/%)

70

I~
[V

65

60

55

1 FEREAEN SIREMH F A S KEFMEXNESENZIT

3 #igfnitit

31 SHUEAAE DA RHE

5 e S S R A K AR, R A E R Ot 2 N Y KRR R, TR IE AR
T AEY AR PR AR T $ i e A R R T R BRI RS T R IREE T A AT 4l A o
K PGPR, 45 R & B. cereus 1.90 FIREAH MR SRIEA AN HT P, A g W T Bt H (H ] 5 2540 i R i
J&, HARY) A PREG U T 5 b L0 U2 5 KA H IR, 2w ka1t & V8 IR IR 3T 3 S LI =
FESALHE R, SFLBR G C AR, AR FLIR S ¢ THE 0 o AR & B, TR T 520, JCie 2 o B Fh
190, H g Fll C HHE H BOK A FIA A A, BRI 4R AEM i P I TR R S AL R R Y], BEE T 5
Jolp36 5 B 380, 7E R TR PR g BIREAG, NP ARBEEY C iR 2 T X SR PR T RERR T 32 RAL
PRI BRI S5, 2 4 32 B4R SAL R R A BRI et P 4D SIS PE TR DB 42 8 — e Mth &, i
TEH TR0 190 2B C IFIG B2 Thi , H P T REIT R A2 HE L IR R A BRI, PRt 358 190 4b B Y
AR T R 2B TR T R, TR T A PGPR XY A T R N RE ) A TR
M, AHFFEIE FI Y L0 T 7 A AN [ Wk 2 AP S A 40 ML 3 R 3R, A 43 24 R TR il <AL 5k, S mi A ) 16 &
REI . HEFP L0 X F v 40 i 43 4 3 5 WA A5 AICR, TR HAR = S B A R R 2 —,
32 GARAEA AR RIS R IOLRE

IS AR TE T 00 T WIS RE 2@ G A % SR SO FBFE B =Rk M A, X = Fh
WRAFTEB I BRI R AT B TR WRE R E I, F /F, @y \qp 5 P, g 0T iR AR
Wist R, UEAHAE T RIRIE T, PS TR KA A30R S PS T bt 7= 5 (W T I, BHAR T PS I RVt i H
TAL i AR T RO FAMARICRE ] T2 OB 3 45, PS T SO vt B Gk 22 TG PEREAR , AT 2 P,
MIREAR . A B 2 AT S it b R IR 2 . ASBIESE oy T R IREE T 4D 190 $i i 1 A o0 B
i, BAOIFA R EOCE GRS E BB EMG 7 EET R ARE o R b M SRR
SRR, FOh XIS SRR, TR MY R NSNS N RS TR B T A

http ; //www.ecologica.cn



21 4 XITTA A GRS AR S0 R R P e A 40 B Y A B 7

O HOERGE M 5E | RIBE S 5 56 R e it RO RE A AE R, AR E B AL 2 6] NP ALBRAH L,
TRAIE T HeFh 190 AR LS T F /F, @y F g, , 1M g FE2E T IR — X R E 7K
UEHA T 5 EREE T et 190 mlaiZe T 5 i xd PS I sony pl BYBBER , i SR AL 258 B i i R ms 1 PS I
JAZEROR . AL, gy NI UL T 223058 T HFP 190 A i AE Y M ) JERESE Z B TR B /E AL BRIR T
FTARGAEFEBOY ], T 55T 190 AF DG & R I —E RS S e ] 13X — 5, it mT
T REBE T AR 190 AT ik R0 A2 E A K BRAG T S a0 S AR T U5
33 WERGE

AT AR B, [ E K o3 A BEAR LG, T 5 E T B AR AR T rb i 20 03 23R 5 B R R A, i 5
L T4 B. cereus 190 FJ i 2548 S AL 73 M R A S ik, ABFRIEREN B. cereus 190 W] 7 AN [A] ik BE AP 2 (1)
NP> 54K, —J7TH 190 A< B 43 1A 4 20 i 5 284 3 T i AR AR A e B b B AR A2 55— D TG A T RE R
ARG = A B S E WA MR, XA 190 RS M AR RE SN EZEENA,
Arkhipova % ATIEST , 41 4324 3% T3 st 38 5 S ALIF SRS i e A 6 i v 0 i 2R 38 4 ek 1) KR e
i T RSBV S HARRERE AL 2 — R P20 o 2458 & a8 I, vl e g AL 5K, AT A5
RO 7T RIS TR GG BRI B REAR, PESCIESE ABA TE T R AR — AR MG
FAAETFARBTR AT MR I i 3025 T4 A0 00, T 28 K i e St A 242 R 45 R & B,
TEIE R KO3 55T e 190 f i AR AL 25 A% iR R A0 ABA % 2 W & 1 0, X 7T fE & Arkhipova 55 A\t 1
PGPR XHEMIAR Z A KA —E MR =B 78 FRALE R, BeFP 190 AL AR R ABA &t KA
WD T ABA i BN, PR, TR AT HeR 190, R MG AR XS K B a5 4 B s 5 1) K 5T A
% PR A2 1) ABA K sz B Frrb S BUAUIT BRI B 58 4206 H] . DL B el T 5
A3 N RN B, cereus 190, W38 i B M AE AR MR 5 1 R AT ALz gl TR AR ) 1 T 5 1 BB ) 7 A —
FEFA

PLESIHTAI A, T 54 55T B, cereus 190 AL AL 8T A M N IR & &, 08l 0 T R I3E TOLE AR
IR R G E PS ISR A O T RS R P, BEAR T R SR AE R U453 . PGPR AT AR AN [ ik B2
MR A5 B4R JE S A T FAaE B RE i EE ML —
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