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The characters of 25 saline-alkaline samples of Xinjiang

Vegetation type

Sampling site

Latitude and longitude of

]
=

¢ (Salt hydrology) /

CAS

sampling sites (g/kg)
Ligustrum lucidum (nongyishi-yituan) E79.9° N40.7° 7.6 7.3
Phragmites australis (nongyishi-shituan E81.3” N40. 8~ 8.4 31.7
(shaya saline lake) E82.8° N41. 4~ 8.4 67.9
(shayabinghe load) E81.9” N41. 8~ 7.8 70. 8
(kuche) E83.0° N41.7° 8.1 69.9
Chinese tamarisk (nongyishishituan) E81.3° N40. 6~ 7.6 16. 4
(nongyishishituan) E81.6° N40. 6~ 7.9 130. 6
(shaya er pasture ) E82.2” N40.9 8.5 25.8
Phragmites australis-Chinese tamarisk (nongyishi-shituan) E81.47 N40. 6 8.1 6.6
(ala-erTV station) E81.3 N40. 6~ 7.9 46.5
(xinhe) E82.6” N41. 6~ 8.3 48.3
Suaeda giauca (shaya-shisantuan) E81.7° N41.4 7.9 199.9
Ziziphus zizyphus (nongyishi-shituan) E81. 3" N40. 6° 8.5 34.7
Bare alkaline ditch (shaya) E81.4° N41.2° 7.9 85.1
(nu-erbage) E82.8 N41.3~ 8.6 79.9
(bixibage) E82. 97 N40. 6° 8.7 19.7
(bozidun) E80.6° N41.7° 7.9 76.3
(akesu) E80.5" N41.4~ 8.6 132.8
(ningyishi-santuan) E79.9° N40.9~ 8.0 11.7
(await) E80. 4° N40. 6° 8.1 48.1
(akesu) E80.3° N41.3~ 8.4 223.8
(nongyishi-batuan) E80. 8- N40. 6~ 8.4 346. 8
(liangfanchang) E82.2° N43.5° 7.9 49.0
(wushen) E79.2° N41.2° 8.0 14.8
(nongyishi-wutuan) E80. 8" N41. 4~ 7.9 98.7
1.1.2 : VY2 VY /2 )
7 1 ( 1.1.3 - Tris . dNTPs.
ISCX ) CTAB.SDS.EDTA.TagDNA N
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o 3K30C SIGMA ; PCR
GeneAmp PCRsystem 2400 PE ;
GHP9160 ;
SW-CIHF AIR TECH ; BST=20
UVI o
1.2
?wex
13 13
VY /2 N o
CAS
o VY /2 N
1.3
{ Bergeys Manual of Determinative
Bacteriology) " ; N
14-17
; 165
rDNA o
1.4 DNA 16S rtDNA PCR
CTAB DNA;
27F  1492R DNA 16S
rDNA 7P ;PCR
o EzTaxon (www. eztaxon. org)
2
2.1
- WCX .
2

25
58 o
o 2-34d
o WwWCX
3-54d ;
7-14 d.
2 2 WCX
. WCX 32
(Myxococcus) 20 (Corallococcus) 8
( Cystobacter ) 3
(Polyangium) 1 & 20
(Myxococcus) 8
(Corallococcus) 5 ( Cystobacter) 3

( Sorangium) 2
(Nannocystis)2 o

4 (Myxococcus) 3
(Corallococcus)1

Table 2 Myxobacteria strains isolated on different media

Isolation methods Myxococcus Corallococcus Cystobacter Sorangium Nannocystis Polyangium Total
Isolation by baiting 2 2
WCX agar 20 8 3 1 32
ISCX 8 5 3 2 2 20
Soil extract agar 3 1 4

25 L3
(Myxococcus) o

o

58
N 16S rDNA
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( Myxococcus) 33 (Nannocystis)?2 (Polyangium) 1 &

(Corallococcus) 14 ( Cystobacter) 6 1 3

( Sorangium) 2 .

Fig. 1

-

P S

1

Morphological characteristics of some studied Myxobacteria strains. A: 7t

Myxococcus sp; E F:7x12  Corallococcus coralloides; G:xj42 Nannocystis sp; H 1:xj9  Cystobacter sp. .

3

Table 3 Morphological characteristics of the isolated myxobacteria strains

Myxococcus fulvus; B:12 Myxococcus stipitatus; C:btx2  Myxococcus fulvus; D bix

Fruiting body on

Fruiting body

Genera nulrition sotrce on VY /2 media Vegetative cell Myxospore Swarm

Myxococcus Regular sphere with a spherical yellow orange 2 pum—10 wmlong cigar Regular sphere with I pm Big yellow orange or
heavy capsule orange greenish yellow — shaped -2 wm long greenish yellow
greenish yellow or yellow

Cystobacter Brown with a hyaline Spherical brown Long slender rods with Slender rods with pointed Tough slime sheet and
slime matrix spherical orapricot-colored needleshaped 3 pm - 15 ends 1 pm -4 pm fine radial veins

pm long

Corallococcus  Coraldike orange  or Small nostalk orange Slender ~ with  tapering Regular sphere 1 wm - Easy to break orange
brownish ends 3 pm-7 pm 2.5 pm long

Nannocystis Solitary  spherical with shallow depressions and Short  cylindrical 2.5 Ellipsoidal or spherical — Etch and corrode the
small  scattered within pits to holes pwm -5 pm long were 0. 8 um —1.2 pm agar to varying degrees
the agar

Sorangium Orange or brown Tiny ofen etch of the Cylindrical with rounded like vegetative cells in  Etch the agar fruiting
produced in  enormous agar surface were 2 um - 10 pm shape 1 pwm -3 pm long bodies  arise  deep
quantities on  digested within the agar
filter paper

Polyangium  Single or cluster Not form fruiting bodies  cylindrical rods with blunt like vegetative cells in Etich the agar

ends

shape

producing radial tracks
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35um-12 ym 0.6 pm -0.8 pm ;

o

2.5 pm - 8 pm

2

0.6 pm —

1.O pm o o

4 pm — 6 pm
0.6 pm -0.7 pm o 2

Fig.2  Electron micrograph of some studied Myxobacteria strains (10000 x). A B: Corallococcus; C D E: Myxococcus F: Nannocystis.
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o pH 7.5-7.8
16

( Myxococcus ) 5
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(Myxococcus) 3 ( Corallococcus) 3
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50 g/kg 36 5 (Myxococcus) 4
; (Myxococcus) 19 ( Corallococcus) 2 ( Polyangium) 1
( Corallococcus ) 11 ;
(Cystobacter)?2 ( Sorangium) 2 o (Myxococcus)
(Nannocystis)2 (0 -50 g/kg) 0 -200 g/kg ;
N (Corallococcus) ( Cystobacter) ;
o 150 - 200 g/kg ( Nannocystis)
3 (Myxococcus)?2 (Sorangium)) 50 g/kg
( Corallococcus) 1 & ; (Polyangium)
( >150 g/kg) 3 7 o
4 pH .
Table 4  Distribution of myxobacteria in the soil samples with different pH values and salt content
¢ (Salt . )
pH Sample site hydrology) / ﬂ?/x‘jj_ Cpr;r:lll(:— Cizi:f_ boir:;— Na;?:_ Poiz;n— Total
CC COCCUS L /St L
(s/kg) g ! &
7.6-17.8 (nongyishi-yituan) 7.3 5 2 7
(nongyishi-shitusan) 16. 4 3 3 1 7
(shayabinghelu) 70. 8 2 2
7.9-8.1 (shaya) 85. 1 1 1
(shiaya-shisantuan) 34.7 2 1 3
(liangfanchang) 49.0 1 1
(nongyishi-shituan) 130. 6 1 2 3
(nongyishi-wutuan) 98.7 1 1
(ala-erTV station) 46.5 1 1 2
(bozidun) 76.3 2 2
((nongyishisantuan) 11.7 1 1
(wushen) 14. 8 1 1
(await) 48.1 2 1 2
(kuche) 69.9 2 2
(nongyishi-shituan) 6.6 1 3 4
8.28.4 (xinhe) 48.3 1 1
(shaya saline lake) 67.9 1 1
(akesu) 223.8 2 1 3
(nongyishi-batuan) 346. 8 1 1
(nongyishi-shituan) 31.7 1 1
(shaya er pasture ) 25.8 1 2 3
(nongyishi-shituan) 34.7 1 2 1 4
(nuerbage) 79.9 1 1 2
(akesu) 132.8 1 1
(bixibage) 19.7 1 1
2.2.3 N 20
( 5). (Myxococcus) 14 (Corallococcus) 3
( Cystobacter ) 1
7 2 ; (Nannocysti) 1 (Polyangium) 1 &
3 4 11 ( Myxococcus) ( Corallococcus)
4 7 ;
4 ; 4 (Nannocystis)

3 ; 12 (Chinese tamarisk) ;
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( Polyangium) o

5

Table 5  Distribution of myxobacteria under different vegetations

Average strain

Vegetation Number of  Mywoe—  Corallo=  Cystob=  Soran—  Namno=  Polyan— " "% "%
samples occus coccus acter gium ystis gium samples
(Ligustrum lucidum) 1 5 2 7
(Phragmites australis) 4 4 1 2 1.8
(Chinese tamarisk) 3 4 3 3 1 3.6
(Suaeda giauca) 1 2 1 3
- ( Phragmites australis-Chinese 3 3 3 1 23
tamarisk)
(Ziziphus zizyphus) 1 1 2 1 4
(alkaline ditch) 12 14 3 1 1 1 1.7
(Mx. fulvus) (Cc. coralloides)
( Cystobacter fuscus)
(32.55 g/kg) ; (Cb. ferrugineus) (Ar. gephyra)
; N ( Stigmatella erecta’) ( Mx.
virescens) (Myxococus xanthus)
o 1.8 ( Cystobacter velatus) > ;
o (Stigmatella aurantiaca)
; . ( Chondromyce apiculatus)
o (Corallococcus coralloides) (Mx.
4 Sfulvus) ( Chondromyce pedicularus)
o ( Haploangium )
25 ( Chondromyces) ( Stigmatella’)
17 6 7
58 o (Myxococcus) 33 . (3) N
( Corallococcus) 14 o N
(Cystobacter) 6 (Sorangium)?2 (pH 6 -3) o
( Nannocystis) 2 ( Polyangium)) 1 1% ",
. 25 pH
. (D) . 7.5-8.7 ;
5 - 30 g/kg;
; 346. 8 g/kg; N
. (4) o
. o lg 2x10° -7.6
x10* 8 x 10" - 4.5 x 10°
. (2) $, 4.5
o WX " .
~ N ~ § o ?
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Isolation and identification of myxobacteria in the saline—
alkaline soils of Akesu in Xinjiang

Xianjiao Zhang' > Zhikun Li' Zhiyuan Tan® Jun Guo' Honghui Zhu'

' Guangdong Institute of Microbiology ~Guangzhou Provincial Key Laboratory of Microbial Culture Collection and
Application Guangzhou Provincial Open Laboratory of Microbial New Application Technique State Key Laboratory of
Applied Microbiology (Ministry—Guangdong Province Jointly Breeding Base) Guangzhou 510070 China

? South China Agricultural University Guangdong Provincial Key Lab of Plant Molecular Breeding College of Agriculture
Guangzhou 510462  China

Abstract: Objective To isolate myxobacteria and investigate their diversity in saline-alkaline soils from Akesu in
Xinjiang. Methods Conventional culture-dependent methods e. g. baiting technique water agar soil extract agar and
mineral agar were used to isolate myxobacteria from 25 soil samples collected from Akesu areas of Xinjiang. Combining
with physicochemical properties (acidity/alkalinity salt concentration vegetation and geographical locations) of the soil
samples myxobacterial diversity was studied. Results In total 58 strains were isolated and identified as belonging to 6
different genera i.e. Myxococcus Cystobacter Corallococcus Sorangium Nannocystis and Polyangium of Myxococcales.
The most frequent genus isolated was Myxococcus which may better adapt in harsh environments. Different myxobacterial
diversity was detected in different habitat. Conclusion Myxobacteria diversity was low in saline-alkaline soils of Akesu
in Xinjiang.

Keywords: Myxobacteria isolation identification saline-alkaline soils diversity
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