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X16L2
*
430070
luxAB microcosm
Pseudonmonas fluorescens Pf Xl6L2
Pf Xl61.2
Pf Xl61.2
50%
Field contents FC Pf Xl61.2 4em
8cm Pf XI61.2 4em
60%FC  75%FC Pf X161.2 50% FC
8cm 3.0x10%cfu g !
Pf Xl6Ll.2 Pf Xl61.2 60% FC
75%FC Pf XI6L.2 8cm 50% FC
Q938.1 A 0001 — 6209 2000 03-0312-17
Plant-Growth-Promoting Rhizobacteria
PGPR PGPR
1
2 PGPR Pf Xl61.2
luxAB
microcosm Pt X162
1
1.1
Pseudomonas fluorescens Pf XloL2
Km" Str* 3
* 39270022 C 2362-1
1964 — 1998
Ohio
1998-10-08 1999-02-02
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1.2.1 S1 4 KB — 12

1.2.2 Str 5S0pg mL Km 100pg mL 1%
— pH7.0

881 #
1.6 rhizobox 8

209% 121C 24h
1h 700g

A O0O~4cm B 4~8ecm C >8cm

20mL
0.1%MgSO; 7H,O 5min
0 S1 AMPN

1.8 —
50% FC 60%
FC 75% FC 19.4% 23.3%
29.1% 17.1% 20.5% 25.7% 900g
800g 2.5%10%fu A 0O~4cm B 4~8m C 8~
12ecm D >12cm
1.9

relative-light-unit rlu

colony-forming-unit cfu

t Duncan

2.1 Pf Xl6L2
14d Pt ?U:l@bail-fﬁﬁ}’i;}l&iﬁmﬁﬁﬁﬁﬁﬁﬂ?ﬂié\fﬁﬁﬁﬁﬂ http://journals. im. ac. cn
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1
1 Pf Xlol.2
Table 1  Effects of soil sterilization on root colonization of wheat by Pf XI61.2
Root length cm log rlu g Root log cfu g Root
A 0~4 3.40a" 2.68a
SA 0~4 4.73b 4.29b
B 4~8 3.20a 2.6la
SB 4~8 4.27b 3.73b
C >8 2.35a —
SC >8 2.53a —
w 3.31a 3.34a
SW 5.10 b 6.53 b
S Means sterilized rhizobox-soil microcosms W Means sampling unit is whole root system
— Means no luminescent bacteria detected from original sample suspension
* Different letters after the datas means significant difference P<0.01 ¢ test .
1 Pf Xl6L2
A 0~4cm B 4—~8cm
C 8 ~16cm
Pf Xlol.2 8cm
2.2 Pt Xl61.2
Pt
XI61.2 36d —
CCS 50% FC 60%FC  75%FC 8.5%
12.7% 15.7% YBS 50%FC 60%FC 75%FC 14 %
18.57% 21.6% Pf XI6L2
2
2 log cfu g~!
Table 2 Numbers and distribution of microorganisms in wheat rhizosphere in rhizobox-soil microcosms
with different soil type and water content unit log cfu g root
<l S0%FC 0% FC T5%FC
Microble : Root segment cm Root segment cm Root segment cm
e A B C D A B C D A B C D
Pf X6l2  YBS 2.54AF  + - - 3.3laA 2.3b - - 3.45Ma 2.48b — -
acs 1.93B - - - 1.8 + - - .38+ - -
Total aero-  YBS® 5.47aA 5.51aA 4.74bA 4.8bA  5.84aA 6.15aA 4.99bA 4.75bA  5.92aA 5.46aA 4.97bA 4.91bA
becteria  QCS™* 5.MaA 5.16aA 4.00bA 4.59bA  5.23aB 5.33aB 4.30bB 4.38bA  5.12aB 5.18A 4.43bA 4.39bA
Fungi YBS 2.87aA 2.68aA 2.52aA 2.78A  4.23aA 4.56aA 4.00aA 2.90bA  3.8%A 4.26aA 4.06aA 2.55bA
acs 2.35aA 1.95abB 1.60bB 1.67bB  2.23aB 1.83abB 1.82bB 1.74bB  2.15B 2.21aB 1.96abB 1.61bA
YBS CCSs

* Different little letters after the data in each row means signification difference p<0.01

Duncan’ s test

% * Different capital letters after two data in ©.clp migtebigliclutnifiseanssigailication differense / B0k, . testen
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4 X161.2
2 1 Pf Xl61.2
8cm 60 %
FC 75%FC 8cem
50%FC  Pf Xl6L2 0~4cm
8cm Pf Xl61.2 4em
60%FC  75%FC  Pf XI6L2
50%FC 8cm 4 ~8cm
3.0x10%cfu g~ ! Pf Xl61.2 8cm 0~
4em 4~8cm 2
A B CD 3
S0%FC
A CD 60%FC  75%FC
50%FC
60%FC A BC D
75%FC A B D
2.3
Pf Xl61.2 3 3 Pt
Xl61.2
60%FC
75%FC
3 log cfu !
Table 3 Population size of microorganisms in the whole root system of wheat under different
soil conditions log cfu whole root system
Microorganism - YBS - - ces -
50%FC 60%FC 75%FC 50%FC 60%FC 75%FC
Pf XI6L2 1.851a" 3.27b 2.27a 2.14a 1.90a 1.90a
Total aero-bacteria 5.14ab 4.93ab 4.69a 5.67c 5.46¢ 5.84c
Fungi 2.23a 2.22a 3.24b 2.10a 2.04a 2.05a
* Different little letters in each row means significant difference P<0.01 Duncan’ s test
YBS CCS
3
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60% ~75%FC Pf Xl61.2
Pf Xlol.2
9 10
PGPR
— lkpa ~
140kpa M
12 Pf
XI61.2
13
Pf Xlo1.2
Pf Xlol.2
PGPR
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EFFECTS OF SOIL FACTORS ON ROOT COLONIZATION OF WHEAT BY
luxAB GENES-MARKED PSEUDOMONAS FLUORESCENS XI61.2

Wang Ping Hu Zhengjia Li Fudi
Key Laboratory of Agricultural Microbiology Ministry
of Agriculture Huazhong Agricultural University Wuhan 430070

Abstract Colonization density of Pseudomonas fluorescens X161.2 marked with [uxAB genes
in wheat Rhizosphere in sterilized Rhizobox—Calcareous chao soil microcosms was greater
than that in insterilized microcosms. The population of Pf XI61.2 in the Rhizosphere in the
rhizobox—Yellow brown soil microcosms was larger than that in the Calcareous chao soil
microcosms As soil water content was about 50% field capacity FC  Pf XI6L2 could
move to the place of 8 cm of root from coated seeds in the former microcosm but only 4 cm
in the later microcosm. In the former microcosms the number of Pf- XI612 in the
rhizosphere under 60% FC and 75% FC were greater than that under 50% FC In the
second microcosm the dispersal distance of Pf XI61.2 along the root was affected signifcantly
by the soil moisture it could be detected as far as 8 cm of root from the coated seeds under
60% FC and 75%FC.

Key words Pseudomonas fluorescens [luxAB Marker Genes Root colonization Wheat

Microcosm Soil factors

In situ study on microecology of PGPR in rhizosphere of wheat 39270022 and Study on colonization dynamics of a
PGPR strain in rhizosphere of wheat C 2362 — 1

© PERFREHBEDFRMATIRKSHIESS http://journals. im. ac. cn





