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Cyanobacteria diversity in biological soil crusts from different erosion regions on

the Loess Plateau: a preliminary result
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Abstract; Cyanobacteria were the major components in biological soil crusts ( biocrusts). So far, studies on species
composition and distribution of cyanobacteria in the biocrusts in the Loess Plateau region were fresh. Biocrusts from the
revegetated grasslands in different erosion regions (wind erosion, water erosion, and the wind-water crisscross regions) of
the Loess Plateau region were collected, cultured, observed and identified. Results showed that cyanobacteria were the
dominant component of the biocrusts. We found 54 species belonging to 10 genera and 4 families, with filamentous
cyanobacteria dominant. The Shannon-Wiener index was used to evaluate diversity of the regions. No significant difference
was found between the species diversity of water-wind erosion crisscross region and water erosion regions, while diversity in

the wind erosion region was significantly lower than the water erosion region or the wind-water crisscross erosion region.
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Species composition and dominant species of the three erosion regions were different. Oscillatoriaceae was the dominant
family from all the three regions. Cyanobacteria species diversity was greatest (39) in the water-wind erosion crisscross
region, followed by the water erosion region (26) and the wind erosion region (20). However, the dominant species were
different in the three erosion regions. The dominant cyanobacteria species in water-wind erosion crisscross region, water
erosion and wind erosion region were Lyngbya allorgei, Phormidium calciola and Oscillatoria granulate, respectively.
Differences in cyanobacteria composition in the three different erosion regions were likely associated with differences in soil

texture, soil pH and climatic regimes.

Key Words: biological soil crusts; diversity of cyanobacteria; different erosion regions; the Loess Plateau region
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Table 1 General situation of the sampling sites

IR X , . e W/ C YRR R/ . -
i B o dpm T URCORIRRR ey
Erosion X . . . . Annual mean Annual mean B .

. Sampling sites Climate Elevation . Soil type Soil texture
type regions temperature precipitation
KtiX WEAE T N

A5 1200 8.8 505 #Y ¥
Water erosion region IR Z NS A Bt Bk
IR XU 2 A X S
Water-wind eision By R A KR 1251 7.8 483 it/ i
. i T Aok ’ o

crisscross region
R [ JEL PE
i it B NGl 1600 7.1 290 A bt
Wind erosion region %73
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2 MRER
2.1 S RN RS XA 45 K bl B R 2 2

SIS G, S R 3 AR 2 XA R I T 4 B 10 S8 54 Fh, SRR T A ek R
( Chroococcaceae) | Hi# Fl ( Oscillatoriaceae ) | & 2k 8 B} ( Nostocaceae ) P #E Bl ( Scytonemataceae ) , {0, EK 3% J&
( Chroococcus ) HEMIEEE ( Synechocystis ) L8 J& ( Tolypothrix ) AL 3 JE ( Scytonema) ¥H 223 )& ( Lyngbya) .
e )& ( Oscillatoria) J§ ¥ J& ( Phormidium ) 88 3 J& ( Microcolus ) 7 XK ¥ J& ( Nostoc ) FJIE 3 & ( Anabaena)
(FR2) ., WIRXERAEN DFHE SR AR BsER, IR m N B s . SR, (ke Bl &k B pm
PIEGEERL = F Z MDF Tl 25 5 Horh UZ2IRIE B 3, 5 BB 87% , FI UL, W5 e 7E 2+ i J AR W) 46
T ORER LR AIE XA TE , H22RFh2E 5 A0 i,

®2 HISRMXEER B . MEELLS

Table 2 The statistics of the number and proportion of Family, Genus, Species of cyanobacteria on the Loess Plateau region

B Jm%k i SR L/ % Fh gk i AR )/ %
Family Genus Proportion of total Genus Species Proportion of total species
IR} Chroococcaceae 2 20.0 2 3.7

i #E R} Oscillatoriaceae 4 40.0 44 81.5

R BF} Nostocaceae 2 20.0 5 9.3

AR} Scytonemataceae 2 20.0 3 5.6

A1t Total 10 100.0 54 100.0

2.2 ARSI XL IS B SR 2
2.2.1 EEEZFEVERE

5% X B Y Shannon-Weiner Z2FEPEFEECR T 7858 + 5 J5UAS [F] A 4= I 28 R0 XA Wy 25 Bz vy TR B 24
PR b XU S8 B XA e, KA X R 2, KUk XA, AR R BRI R 2.22,2.20 F12. 14, B 1 AR BIX
WE P REPERE S, PR B 1 a] UL K XU S s DXRIK o X1 1 S 2 R R B 2 ) 22 R AN B 2 (P>0.05) B 5
KU X 22 (8] 34735 3] i P 25 5% (P<0.05)

B 3 MR R X s F R S 2R B A 25 5. B2 BRI A X SR T B
HIPET 2 AT UL, 3 AR b 2R A X ) A 9 A B 22 57 .35 (P<0. 05 ), Hovb Kkl XU 5 4t DX 9 -F 8 B e, A7 39
P, 7 B R R E Y 72. 2% K BRIX 26 ik, AURIX 20 Fp b (] 2)
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:—g 225 ¢ a “' ;:3 25 | b
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= L B =
gm 2.10 == 10 +
el ok
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2.00 : : g “n0 : .
AKX IR XU AR 4 X WX AKX K XU AR X W X
{2/ X Erosion regions {21 [X. Erosion regions
E1 FAEEMXESRSEEEH E2 AEEMXESZFEE
Fig.1 Diversity indice in different erosion regions Fig.2 Species richness of cyanobacteria in different erosion regions
[ AN TR B 2 Ak 2R ) 22 S 3R 31 5% W 25K (&1 T B A [R] Bk e oAb P ) 25 R 3] 5% i 25 /KT

http ; //www. ecologica. cn



4420 SR 3B &

2.2.2  A[AMR PSRRI EE i LA 22 5

3 MR X Z AR S 2P S B s A 22 5, L3P e 2 AR 22 5 (32 3) o Kl XUk
A4 DXl WA AT oAy BT FC S 22 35 ( Lyngbya allorged) , SUAR S50 A B2 240 55 3 ( Phormidium angustissimum ) 3 7KL
Xk & 85 1 3 ( Phormidium calciola) , VAT k7N 8 ( Phomidium tenue ) 5 WUIHL DX A JCRE B 8 ( Oscillatoria
granulata) , WAL TN A HEH TS 5 ( Microcolus vaginatus ) FIVAMGLHE 3 ( Microcolus paludosus)

3B F R B R B RL B8 TASE B, K ik XU A2 s DX B [ M 22 38 @ T 22 @, /K ik
DX 25 505 5 A T S DAt DX UL B 08 TR . T DL R W A i S R X AR W R E
1 DX 3 AR, HFh RS2

£3 REIRMHEEX £ 44 kP IR TR R

Table 3 Species composition of cyanobacteria in different erosion type region in the Loess Plateau region

ik KR KR PRI
Species Water .erosum Water-wind erosion crisscross region Wind (?rosmn
region region
Wi ¥ Cyanophty (54) 26 39 20
HCOEREE Chroococcus westii - + +
KRIVERIFE Synechocystis crassa + + -
Bl [CHS 22 38 Lyngbya allorgei ++ et -
FE R 223 Lyngbya nanyohensis + + _
L [RHH 223 Lyngbya martensiana + + +
WIUNHS 223 Lyngbya attenuate + + _
T B WS 223 Lyngbya hieronymusii - + +
WHEERS 223 Lyngbya mucicola - + _
FARE S22 Lyngbya cryptovaginatus - + _
1 [RHE 223 Lyngbya holdenii + - +
L MBS 223 Lyngbya gracilis - + +
INFELE 2235 Lyngbya gardneri + - _
BE 223 Lyngbya spl. - - _
85223 Lyngbya sp2. + - _
W/ NER#E Oscillatoria minima - + +
Be/INERE Oscillatoria angusta - - I
FMEEE Oscillatoria formosa - + +
RUNEAEE Oscillatoria acuminate + + _
FHNEBE Oscillatoria subtilissima - + _
THPEEREE Oscillatoria limnetica - + +
RSB Oscillatoria margaritifera - + -
SLEREREE Oscillatoria laetevirens - - +
HliSL B Oscillatoria obtusa - + +
JFTEEE Oscillatoria animalis - + _
LB Oscillatoria brevis - + "
UKL B Oscillatoria granulata + + I
HiSkBREE Oscillatoria terebriformis + - -
WIYAEREE Oscillatoria lacustris + - _
Fa] FC i % Oscillatoria agardhii - - .
L CEEE Oscillatoria boryana + - -
A EIME Oscillatoria subamoena + + +
T HEEE Oscillatoria amoena - + _
PIAFER 3 Oscillatoria amphibia - + -
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sk
Fik KRS KA S Sk
Species Water ('m)smn Water-wind erosion crisscross region Wind (-':msu)n
region region
i#E Oscillatoria sp. _ + -
BN 5B Phormidium angustissimum + ++ _
B JEEE Phormidium calcicola +++ + +
JEVS TG B Phomidium frigidum _ + _
R B Phomidium corium - + _
S IZ 5B Phomidium laminosum - + _
+ 4B ¥ Phomidium mucicola - + _
INFEBE Phomidium tenue e+ " B
[&] B S5 i 35 Phomidium gersericola + - -
B TR #E Phomidium cincinnatum + - _
JiE 8 Phormidium sp. - - _
FLEH S Microcolus vaginatus + + +
TR MR EE Microcolus paludosus + ++ +
ARTE PAEL#E Tolypothrix metamorpha - + _
A Tolypothrix sp. + _ _
i’@/f\ﬂ: Nostoc commune + + -
EAREREE Nostoc punctiforme - - +
{?iﬂi{?ﬁ Nostoc sp. + + _
[ & AR 3 Anabaena azotica - + _
1 ]2 3 Anabaena sp. - _
PR Scytonema sp. + + n

o+ PR+ TAREFD  + F74E, - NIEAE

2.3 WEWALEE + EEARED
DNEE 4 5 3 R

2R TZHIX ) H

mﬁo IEJH;J‘ , ﬂ:ﬁ/—[’jﬂ:#%Xj‘B}Eﬁ/\

K 5 1
@zmw AT AT SE TR 0 T

BERREA Bl S B WA TR ILR 4.

F4 BEREEEIREARFMEBXNSf

0 A [ X A Lk
—EEPE T, B IZ XA R, AR

e, 5 5 S BR R fG F
A X

A"
NN

Table 4 Distribution of cyanobacteria in different erosion region in the Loess Plateau region

X

Erosion type regions

LSREELES

Special species

RS

Common species

KX

Water erosion region

AR R A Al X
Wdtcr—wmd GI‘USIOH

crisscross region

A X

Wind erosion region

18 44 ¥ 22 B ( Lyngbya gardneri ), % Sk i B ( Oscillatoria
terebriformis) , 0] 8K SR Ji& ¥ ( Phomidium gersericola ) , i 1 B #
( Oscillatoria lacustris ) , £ [% B 3 ( Oscillatoria boryana ) , /N i
( Phomidium tenue) , % Ji& Ji 3 ( Phomidium cincinnatum ) , B 15 ¥

( Tolypothrix sp. ), fJlE38 ( Anabaena sp. )

G 6% 84 22 B ( Lyngbya mucicola ), P& %1 5 22 ¥ ( Lyngbya
cryptovaginatus) , ¥ 22 3 ( Lyngbya spl. ), Z% 40 8 3% ( Oscillatoria
subtilissima ) , Bk 15 B 3 ( Oscillatoria margaritifera ) , € 17 B 3
( Oscillatoria animalis) , i H B3 ( Oscillatoria amoena ) , Wi i 87 34
( Oscillatoria  amphibia ), B % ( Oscillatoria sp. ), & % & B
( Phomidium frigidum ) , B2 IR i 3 ( Phomidium corium) , 53 JZ Ji ¥
( Phomidium laminosum) , + 4 Ji 3 ( Phomidium mucicola ) , 25 B
W ( Tolypothrix metamorpha) , 7] 4R 2 i v (Anabaena azotica)

Be/NEE ( Oscillatoria angusta) , B B3 ( Oscillatoria agardhii) , 5%
LRI ( Oscillatoria laetevirens ) , ;5 IE 2Bk ( Nostoc punctiforme)

I [ 2235 ( Lyngbya martensiana) ,
R B e Rk i EE ( Oscillatoria
subamoena) , 75 ¥5 Jif ## ( Phormidium
calciola) , B 55 15 ¥4 ¥ ( Microcolus
vaginatus) , 18 M58 35 ( Microcolus
paludosus ) ,PIFEEE( Seytonema sp. )
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