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Vertical distribution of algae in semi-desert soil of Shapotou area,

Ningxia Hui Autonomous Region

HU Chunw)(iangl » LIU Y(mg—[)ingz ' (1. Coltege of Life Science. Northwest Normal University. Lanchou
730070 Chinas 2. Institute of Hydrobiology. Chinese Academy of Sciencesy Wuhan 430072, China). Acta Ecologica

Sinica.2003.23(1);:38—~44.
Abstract : Shapotou (37°27'N. 104°57'E) is located in the southeast of Tegger Desert, Zhongwei County,

Ningxia Hui Autonomous Region of China. The average annual precipitation is ca. 186 mm (mainly in
summer ). evaporation more than 2900 mm. The windy days (>>5 m/s) are more than 200 days each year,
Forty five years ago there was only shifting sand dunes. Since 1956 drought-resistant trees are batch
planted each several years under irrigation and non-irrigation conditions. Now the stable algal crusts had
formed on the topsoil of those sand dunes. And due to ecological roles in reducing soil erosion degree,
algal crusts had been widely investigated from many perspectives. However, no study has proposed algal
distribution in the whole soil layer of desert and semi-desert environment. which actually distribute in the
deeper layer and affect soil structure and formation. The purposes of this research are to determine the
depth of algae distribution in this semi-desert soil. and also to examine the regularities of their distribution

and possible mechanism on soil amelioration. Therefore the algal crusis. soil samples of 0~50 mm, 50~
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100 mm. 100~ 150 mm and 150~ 500 mm depths below the crusts irom the surface to lower levels were
separately collected and analyzed at the interval of every two months from May 1397 to October 1998, All
data were analyzed by statistical software (Statistica 6. 0)

The results showed that 24 taxa were found in the crust layer. 15 and 10 taxa separately in 0~ 50 mm
and 50~ 100 mm depth of below the crusts., no algae in the ranges of below 100 mm depth. Among them
the widespread species were Nostoc sp. Microcoleus vaginatus., Navicula cryptocephalas Chlarella
vulgaris. Euglena sp. Fyngbya eryptovaginatus. Phormidiwm tenue . Scytonema juvanicum. Desmocovcus
olivaceus and Chlaracaccum humicola in the crust layer. but blue-green algae and filamentous species were
the most abundant. In 0~ 50 mm and 50~ 100 mm depth diatoms and unicellular species dominated.
namely Hantzschia amphiorys, N. cryptocephala and Diatoma vilgare var. ovalls often distributed in 0~
50 mm depth. while H. amphioxrys and N. cryptocephala in 50~100 mm ranges. In addition to all species
that appeared in the lower layers they could be found in the upper ones as wetl. And the global distribution
mechanism of algae in the arid and semi-arid environments was discussed as well,

The vertical distribution of algal biomass dramatically decreased with the soil depths from the surface
to lower levels. and more than 99% biomass concentrated in the crust layer. Within crust 78% hiomass
distributed in 0. 1 mm upper depth, 96% in the 1.0 mm upper depth. The reason was that there was not
enough oxygen and light intensity lor alage growth in below 1. 0 mm depth.

Seasonal variance of species number in the crusts layers and 0~ 50 mm ranges was closely related to
local precipitation, and the highest value occurred in the rain most abundance season (August). but it was
basically stable in deeper layer (50~ 100 mm depth). This was attributed to rainwater seep. During the
relative rainy season those species with small volume and easy motion were oozed down from the upper
layers, and concentrated in the deeper layer. After their long-term metabolic activities the soil of deeper
layer will be improved.

Key wards: semi-deserts soil; algae: species composition: biomass;: vertical distribution; seasonal

variance; Shapotou
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Table 1 Distribution of algae in the all layers
¥ Algae Bib 0~50 mm 50~100 mm
Algal crusts
3 E Frequence RmE L 3
pE]
(] o £ N +  0.650 + 0.075
B 4 o Bk O + 0,050 + 0.010
ek R’ +  0.050
SR L EEE +  1.000 +  0.050
HEMER" + 1.000 + 0.475 +  0.400
etk SR +  0.200 4 0.150
EEEW +  0.775
AR + 1.000 + 0.225
iN:3r 2 + 1.000
4 0F +  0.175 +  0.175 +  0.175%
R -
KA +  0.475
INER SR + 0.925 +  0.175 +  0.175
T AR + 1.000 + 0.325 + 0.225
EIRE + 0.300 -+ 0.300 4+ 0.025
5P (B 9 2K 3K - 4+ 1.000
B
HER +  0.025
R E NS T
+ 0.725 + 0.825 4+ 0.375
R e
PRMFET +  0.100 +  0.050
BT R + 0.150
JUEsE -3 F T + 0.90 + 0.675 +  0.575
BLAAE” + 0.900 + 0.825 +  0.625
H PR + 0.875 + 0.325
R
B +  0.97% + 0.375 +  0.225
R +  0.675

D Cyanophyta { 10), 2 Anabaena azotica, (3 Chrococcus

epiphvticus (UGloecapsa sp. « D) Lyngbya cryptovaginatus &
Microcoleus vaginatus. T Nostoc flagelli forme . 8 Nostoc
tenwe, 10 Scytonema javanicum,

d2 Chlorophyta (5 ), 3

sp. s @ Phormidium
I Synechocystis  pevalekii |
Chlamydomonas sp. , 11 Chlorella vulgaris. 13 Chlorococcum
humicola, 10 Palmellacoccus miniatus 17 Desmococcus
olivaceus, 1§ Bacillariophyta ( 7)., {9 Cyambella sp., &0
Diatoma vulgare var. ovalis, 20 Fragilaria intermedia .
22 Gom phonema constrictum 2 Huntzschia amphioxrys &1
Pinnularia  borealis, X

Nawvicula  ecryptocephala, &3

Euglenophyta(2) .2 Euglena spy. 28 Englena sps.
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Fig.1 The system cluster dendrogram of the species distribution in the algal crusts
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Fig. 2 The system cluster dendrogram of the species distribution in the indifferent depths below the algal crusts
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Fig. 3 Species change of algal crusts, 0~50 mm and 50~ 100 mm depths below the crusts (A) and vertical

vartance of biomass tn crusts(B)
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Table 2 Variance of community structure in different depths

4 B Crusts % T Below the Z BT Below the
crusts 0~ 50 mm crusts 50~ 100 mm
WL - W EHE RN LR wex
i3 10 91. 6 6 3.4 3 0.8
o 5 5. 2 3 5. 6 3 2.8
it 7 2.8 5 89. 9 3 94. 6
¥ 2 0. 4 ] 1. 1 1 1. 8
b R A& - 7 30. 6 g 6.3 ! 2.8
B 4 B B EK T b 2 17 9. 4 10 93. 7 9 97. 2

T Species diversity. & Dominant degree. 3 Blue-green algae, 1) Green algse. 3 Diatoms, 8 Euglenas, 7 Filamentous

species « 8 Unicelluler and coccoid species

3.4 HHRGEHEALM

3241 PHEZEHE R2EAFATHRER.ZGX . EX.IEME . A4EERBRERADHEHEAE.BUE
WA, ZET 0~50 mm BEEF 50~ 100 mm HFHE ZREHKKEK.HBHE 0~50 mm FEXH %
MELHMES50~100mm BKHRE.MEELRELERDJFUAEOHLERE SBRAERERZEE K
BE, #RMEELEEZEABR.SETREERE /N R - FHRERRMEEREZKLHIBEX,
EHEER/D.

3342 RREBE R2EREERPERAFRAEPLE.XL6% . HKAEN, BET 0~50 mm FEMK




1 ¥ HEES TENKEERYH LR ¥R LRI RENETT A 43
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2345 % (Schizothriz) JRAER B (Plectonema) WM B (Calothriz)E ME MM EHRAE LR, SHBUAER
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VII Per) I E R M E X BMAM BHEORAEELFRLHPBHATEET HEAHET 5. ZH0MW
ATRBMHEAERE THALDER. MUV H L RERERATYEAMAY THEE.BHREAKE.
B AT 3, AR — M FE P A E LR AE T HFEAR B ARKER WA FHHE L RT
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F. HEHTFS50~100mm BRI B ELHMTFR . RUBETEBAZZXNKIEL GRS, ET 2 H
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ARBKS TR . BENBR.GEHHREBK S EMREEZEZHHAB - WHENZE .2 ARKEKRY
BMBRERBRK2~8C. K BREHLEEH 0.30~1.8%.
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