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o

3 (E103°44-2"/
N36°3712") (E103°44°30"/N36°2°42")
(E103°43°58"/N36°3739") .
1.2
pH T,
1.3
o . N Luria — Bertani( LB)
1 (GA) o
1.4
K »E o« »° .
. 16S rDNA i
. ¢ y 1 ( y 1
1.5
+ Origin 8. 5( OriginLab Corp.
USA)  SPSS(ver. 19.0; SPSS Inc. USA) o
2 1
Table 1 Characteristics of the different surface soils
2.1 (%) () pH
( 1) o pH 17.73 £3.84 19.37 £0.12 8.34 £0.06
7.10 ~8. 34 i 9. 19.98 +4.13 19.57 +£0.23 8.11 +0.11
96 ~19.98% . 9.96 £1.10 19.17 £0.12 7.10 +0.18
2.2
( 2) N s 6.43 x 10°cfu
cg7'.2.68 x10%fu*g™" 0.11 x10°%fu = g' 9.27 x10°cfu * g7 '.5.33 x 10°cfu » g~' 0.
07 x 10°cfu * g ™' 2.35 x10%fu * g7'.2.36 x10°cfu » ¢~ 0.08 x10°cfu *» g~ '
\ 60.67%  63.04% 37.65%  36.46% 1.
68% 0.50% > > N
45.26% 53.75% 0.99% o

2

Table 2 Quantitative distribution of microbial communities in different land use types

( x10%fu = g ") ( x10%cfu g ") ( x10%cfu g ")

( cm)
0-10 8.33£0.49a; A 5.17 £0.31b; A 0.23 +0.03c; A 13.83 £4.07a; A 8.00 £2.00a; A 0.11 £0.01b; A 3.20 £0.28a; A 3.80 £0.39a; A 0.07 £0.02b; A

10-20 7.40 £0.83a; A 2.02 +0.31b; B 0.07 £0.0l¢; B 8.50+2.00a; A B 6.33 £2.84a; A B 0.06 £0.01b; B 2.47 £0.50a; A 2.17 £0.29a; B 0.15 +0.02b; B
20 -30 3.57 £0.15a;B 0.87 +0.13b; C  0.03 £0.01¢; B 5.50 £1.50a; B 1.67 £1.04b; B 0.05£0.02b; B 1.38 +0.48a; B 1.10 £0.18a; C 0.02 +0.00b; C

6.43£2.52  2.68%2.22  0.11£0.10 9.27 £4.20 5.33£3.28  0.07£0.03  235+0.91  2.36+1.35  0.080.06
(ab e (ABC) (P
<0.05) .
:0~10 em >10 ~20 c¢m >20 ~30 cm 0
N 0~10 cm 49.58% \49.81%  49.
23% ;10 ~20 cm 34.28% 33.80% 33.36%; 20 ~30 cm 16.14% .
16.39% 17.41% -
2.3
33 . N v
o 13 N o N N

( 69.23%); 8 . "
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Y N N N N
N 25.00%; 12 N
( 50.00%) .
( 3)-
3
Table 3 The culturable bacteria diversities in different land use types
Arthrobacter Ar-
Arthrobac—
BLZSL1  polychromo—  99%  KX171688 BLZNT1  throbacter— 9%  KX171680 BLZXY1 99% KX171701
teraurescens
genes bergerei
Bacill Pseudo— Staphylo—
BLzsi2 0 100% KXI71689 BLZNT2  monas fluio- 100% KXI71681 BLZXY2  coccus war— 100% KXI171702
aryabhattai .
rescens neri
Pseudo-
Bacillus Paenibacil-
BLZSL3 . 100% KX171690 BLZNT3  monas mi—- 99%  KX171682 BLZXY3 99% KX171703
aryabhattai lustundrae
gulae
. Staphylo— Staphylo—
Bacillus
BLZSIA . 100% KX171691 BLZNT4  coccus vitu— 99%  KX171683 BLZXY4  coccus war— 100% KX171704
aryabhattai . .
linus nert
) Staphylo— Paenibacil-
Bacillus
BLZSLS . 100% KX171692 BLZNTS  coccus len— 99%  KX171684 BLZXYS5  lusvy— 99% KX171705
aryabhattai
tus lanexedens
. Brevibacte— Staphylo—
. Agrobacteri— . )
BLZSL6 Jul 100% KX171693 BLZNT6  rium frigor— 100%  KX171685 BLZXY6  coccus war- 100% KX171706
o Jasrm itolerans nert
Microbacteri—
Agrobacteri— Paenibacil-
BLZSL7  umhydrocar—  99%  KX171694 BLZNT7 100% KX171686 BLZXY7 99% KX171707
um fabrum lustundrae
bonoxydans
Microbacter —
. Agrobacteri— Paenibacil-
BLZSL8  tumhydroca - 99%  KX171695 BLZNT8 100% KX171687 BLZXY8 99% KX171708
um fabrum lustundrae
rbonoxydans
Bacillus Staphylo—
BLZSL9  amylolique-  100%  KX171696 BLZXY9  coccus vitu-  99% KX171709
faciens linus
) Staphylo—
) Bacillus
BLZSL10 ~100%  KX171697 BLZXY10  coccus len— 99% KX171710
aryabhattai
tuss
Paenibacil-
Bacillus
BLZSL11 100%  KX171698 BLZXY11  lusvy— 9% KX171711
korlensts
lanexedens
Bacillus Staphylo—
BLZSL12  amylolique-  100%  KX171699 BLZXY12  coccus sim— 100% KX171712
Jfaciens ulans
Brevibacte—
BLZSL13  rium  frig- 100% KX171700
oritolerans
2.4
30 ( 4) . .
° 90.00% -80.00%  60.00% o
2.5
3 1 AY N Al Al

50.00% -40.00%

40.00% ;
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( 5)-
4
Table 4 The culturable actinomyces diversities in different land use types
ALZSL1 Atreptomyces ALZNT1 Atreptomyces ALZXY1 Atreptomyces
ALZSI2 Atreptomyces ALZNT2 Atreptomyces ALZXY2 Atreptomyces
ALZSL3 Atreptomyces ALZNT3 Atreptomyces ALZXY3 Atreptomyces
ALZS1A Atreptomyces ALZNT4 Streptoverticillium ALZXY4 Streptoverticillium
ALZSLS Atreptomyces ALZNTS Atreptomyces ALZXYS Atreptomyces
ALZSL6 Atreptomyces ALZNT6 Atreptomyces ALZXY6 Atreptomyces
ALZSL7 Atreptomyces ALZNT7 Atreptomyces ALZXY7 Streptoverticillium
ALZSI8 Atreptomyces ALZNT8 Micromonspora ALZXY8 Atreptomyces
ALZSI9 Streptosporangium ALZNT9 Micromonspora ALZXY9 Atreptomyces
ALZSL10 Atreptomyces ALZNT10 Streptoverticillium ALZXY10 Atreptomyces
5
Table 5 The culturable fungi diversities in different land use types
FLZSLI Mucor FLZNT1 Penicillium FLZXY1 Penicillium
FLZSI2 Penicillium FLZNT2 Penicillium FLZXY2 Penicillium
FLZSL3 Coniothecitum FLZNT3 Aspergillus FLZXY3 Penicillium
FLZSIA Penicillium FLZNT4 Alternaria FLZXY4 Aspergillus
FLZSLS Penicillium FLZNTS Penicillium FLZXYS Cladosporium
FLZSL6 Aspergillus FLZNT6 Aspergillus FLZXY6 Cladosporium
FLZSL7 Penicillium FLZNT7 Penicillium FLZXY7 Alternaria
FLZSL8 Alternaria FLZNTS8 Alternaria FLZXYS8 Coniothecium
FLZSL9 Penicillium FLZNT9 Aspergillus FLZXY9 Penicillium
FLZSL10 Mucor FLZNT10 Mucor FLZXY10 Coniothecium
FLZNT11 Mucor
13
pH 7.10 ~8.34 9.96 ~19.98% o
(1.38~13.83) x10°cfu » g (0.87 ~ 8.00) x10°cfu
e g (0.02 ~ 0.23) x10°fu =g o 1
(5.78 ~16.09) x10°cfu » g~'« (4.67 ~10.43) x10%cfu * g™'+ (4.
08 ~14.64) x10%cfu g™ 's .
15
16
~ S Y
o Zhang " v
o Jangid 18 (Ac-
idobacteria) o
N 3 o

90.00% 80.00%  60.00%
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Analysis of culturable microbial communities in different land utilization types
in semi — arid loess plateau ecological zones

LI Yanlin' > CHEN Jixiang® ZHANG Yan’ HAN Yanwen’ WANG Yongang' YANG Zhi'’

(1. Key Laboratory of Energy Supply System Drived by Biomass Energy and Solar Energy of Gansu Province  School of Energy and Power Engineering
Lanzhou University of Technology Lanzhou 730050 China;

2. School of Petrochemical Engineering Lanzhou University of Technology Lanzhou 730050 China;

3. Gas Transmission Management Department of Shanxi Petrochina Beijing Gas Pipeline Co Ltd Yulin 719000 China)

Abstract: The quantity and community distributions of the cultivable microorganisms in soils of different land uti—
lization types ( upland meadow cultivated land and river valley land) in typical semi — arid loess plateau biota in
Northwest China were studied. The results showed that soil microbial populations are significantly different among
various lands. The numbers of culturable bacteria actinomycetes and fungi in the upland meadow were 6.43 X
10%fu * g™" 2.68 x10°cfu * g7 and 0. 11 x 10°cfu * g~ respectively. The numbers in cultivated land were
9.27 x10%cfu * g7 5.33 x10°fu * g7' and 0.07 x 10°cfu * g~' respectively. In the river valley land the
numbers of culturable bacteria actinomycetes and fungi were 2.35 x10°cfu * g”' 2.36 x10°cfu * ¢”' and 0.
08 x10°cfu * g~ respectively. The cultivable bacteria of upland meadow belonged to three phylogenetic groups
of Firmicutes Actinobacteria and Alphaproteobacteria including Bacillus  Microbacterium — Arthrobacter and
Agrobacterium  with the main genus being Bacillus ( 69.23%) . The bacteria from the cultivated land were affili—
ated with Firmicutes Actinobacteria  Alphaproteobacteria and Gammaproteobacteria  including Bacillus
Agrobacterium  Staphylococcus ~ Arthrobacter and Peseudomonas. The isolates from the river valley land belonged
to Firmicutes and Actinobacteria including Arthrobacter ~ Staphylococcus and Paenibacillus with the main genus
being Staphylococcus (50.00%) . The isolated actinomycetes belonged to the following four genera: Streptospor—
angium  Atreptomyces  Streptoverticillium and Micromonspora with the main genus being Atreptomyces. The cul-
turable fungi were placed in six main groups including Penicillium Aspergillus Cladosporium Mucor Coniothe—
cium and Alternaria with the main genus being Penicillium.

Key words: semi — arid loess area; culturable microbes; quantity; community; diversity



