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Tab.1 Species number of algae in three kinds of soil

BE (cm) b g a2l R LS DL P EFA g S daali ok 5o
Depth from soil surface Species number in clay ~ Species number in sandy soil  Species number in loam
0-5 22 16 16
5-10 12 9 16

10-20 15 10 9




436

X

£ & B % i

23 %

%2 FRERBEMBEER(0 - 5cm) RV

Tab.2 Isolates of algae from the upper layer of 0 — Scm in different soil
(3&3#% Media:A- 111 B-BBM Chu's 10)

A Soil type
12 (Species) 28 48

it clay B+ sandy soil

6A 8 1WA12A 28 4A 6A 88 10AI2A 28 48

Mt loam

68 88 1I0A1RH

Nostoc minutum ABC AB
Nostoc punctiforme B
Nostoc sp . AB
Anabae‘mz anomala B
Anabaena sp .

Calothriz membranacea C A
Calothriz marchia A
Calothrix braunii

Oscillatoria formosa

Phormidium rubroterri-

cola

Phormidium angustissi-

mum

Phormidium foveolarum
Phormidium corium A
Phormidium autumale C

P. mucosum

P. papyraceum

Phormidium monile

L. martensiana

wr. minor

L. limnetica

Fischerella ambigua

Fischerella muscicola

Synechococcus aerugi-

nosus

S. parvus

Symechococcus elongatus

Synechocystis pavalekii

Chrocooccus turgidus

war. solitarius

Gloeocapsa minutula

Gloeacapsa punctata

C

AC

C ABC C B C AC
AC C AC

C ABC A  AC

AC C AC B BC BC B

9]
=

Gloeocapsa sp . AC AB A AC C BC BC B

Dactylococcopsis rhaphid-
ioides

Navicula sp.

Cymbella perpusilla
Amphora ovalis

BC

B ABC

AB

AC

AC

Cc
C

AC

AC

AC

AC

AB ABC

BC
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Tab.3 Seasonal variances of algal species from the upper layer of soils {0~ Scm)

¥ Clay

1 Sandy soil

M+ Loam

ZA
February

Nostoc minutum

N. unctiform
Phormidium rubroterricola
Phormidium autumale
P. rubroterricola

P. angustissimum

P. corium

Calothrix membranacea
Gloeocapsa sp .

P. foveolarum ;

P. corium

Gloeocapsa minutum
Chroococcus turgidus
var. Solitarius

Nostoc punctiforme

C. marchia

Lyngbya martensiana
var. minor

L. limnetica

Oscillatoria formosa

A
April

Nostoc minutum

Nostoc sp .

Calothriz membranacea
C. marchica

Phormidium rubroterricola

P. corium
Lyngbya martensiana
var. minor

Anabaena anomala

Gloeocapsa sp .

Nostoc minutum
Calothrix membranacea
Phormidium rubroterricola
P. foveolarum

Oscillatoria formosa

Gloeocapsa minutum

Synechococcus aeruginosus

Chroococcus turgidus

var. solitarius

Nostoc sp .

Phormidium foveolarum
Lyngbya limnetica
Gloeocapsa minutum
Chrocooccus turgidus
var. solitarius

Fischerella muscicola

~A

June

Nostoc minutum

N. sp.

Calothrix membranacea
C. marchica

C. braunii

Phormidium rubroterricola
P. papyraceum

P. monile

P. corium

Lyngbya martensiana
var. minor
Anabaena anomala
Gloeocapsa sp .

Nostoc minutum
Calothrix membranacea
Phormidium rubrotericola
P. feveolarum
Oscillatoria formosa
Gloeocapsa minutum
Glococapsa sp .

G. punctata

Anabaena sp .

Nostoc minutum

N. punctiforme
Calothrix membranacea
C. marchica
Phormidium foveolarum
P. rubrotericola

P. corium

Lyngbya martensiana
war. minor

Gloeocapsa sp .
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Nostoc punctiforme Nostoc minutum Nostoc sp .
NH Calothrix membranacea Calothrix membranacea Calothrix membranacea
August Gloeocapsa sp . Anabaena anomala
Phormidium monile Phormidium rubrotericola
Synechococcus parvus P. angutissimum
Cymbella perpusilla P. foveolarum
Amphora ovalis Lyngbya martensiana
var . minor
Oscillatoria formosa
Gloeocapsa sp .
Navicula sp .
Nostoc minutum Phormidium rubrotericola Nostoc punctiforme
+A N. punctiforme P. foveolarum Calothriz membranacea
October Calothriz membranacea P. angustissimum Gloeocapsa sp .

C. marchica

Anabaena anomala
Phormidium rubroterricola
P. fowolarum

P. monile

Lyngbya limnetica

Gloeocapsa sp .

P. papyraceum

Gloeocapsa minutula

Fischerella ambigua

+=h

Nostoc minutum

N. punctiforme

Nostoc minutum

Phormidium rubroterricola

N. punctiforme

Calothrix membranacea

December  Anabeana anomala P. angustissimum C. marchica
Calothrix membranacea Gloeocapsa punctata Phormidium rubroterricola
Phormidium rubroterricola Chrocoocus turgidus P. roveolarum
var. solitarius

P. mucosum Gloeocapsa sp .

P. papyraceum

Gloeocapsa sp .

Synechococcus elongatus

Swnechocystis pavalekii

Dactylococcopsis rhaphidioides

#4 TEAHRLIMEERHERMPAEYE
Tab.4 Species number of algae from the upper layer of soil (0 ~ 5cm)
A% L o Bt Zt B3
Month of sampling  Species number in clay =~ Species number in sandy soil Species number in loam  Total species
Z R (Feb.) 7 6 8 22
A (Apr.) 9 8 6 17
7% A (June) 12 10 9 20
AB(Aug.) 5 9 2 16
+ A(Oct.) 12 6 5 16
+ 2 A (Dec.) 10 5 6 15
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2.3 BEMNEIgEEERE EARMELRE/NX, HERLX L EEHEEN. &
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Tab.5 Soil algae in the upper layer(0 — Scm) of soil enriched with inorganic fertilizer

A {# Month

NK

NP

NPK

=R

February

Nostoc minutum

Nostoc punctiforme
Anabaena sp .

Phormidium rubroterricola
Phormidium mucosum
Phormidium valderianum
Lyngbya mucicola
Calothrix membranacean

Microchaete tenera

Nostoc punctiforme

Nostoc sp .

Anabaena anomala
Phormidium rubroterricola
Phormidium foveolarum
Phormidium mucosum

Westisllopsis prolifica

Nostoc minutum

Nostoc punctiforme

Nostoc spongiaeforme
Anabaena anomala
Phormidium rubroterricola
Phormidium foveolarum
Calothrix membranacea

Aphanothece microscopica

mA

April

Lyngbya rubida
Lyngbya mucicola

Nostoc sp .

Protococcus virids

Nostoc sp .

Phormidium autumale
Phormidium monile
Phormidium laminosum
Lyngbya mucicola
Calothriz marchica
Gloeocapsa sp .
Hantzschia amphioxys

g
m

June

Nostoc minutum
Anabaena varibilis
Phormidium mucosum
Phormidium papyraceum
Lyngbya mucicola

Calothriz membranacea

Nostoc punctiforme
Nostoc sp .

Anabaena sp.
Phormidium rubroterricola
Phormidium corium
Phormidium mucosum
Phormidium foveolarum
Oscillatoria cortiana
Schizothriz rubra
Calothrix membranacea
Westisllopsis prolifica
Chroococcus diapersus

Protococcus virids

Nostoc sp.

Phormidium autumale
Phormidium monile
Phormidium foveolarum
Phormidium mucosum
QOscillatoria cortiana
Hantzschia amphioxys

Calothrix membranacea

AH

August

Nostoc minutum
Phormidium papyraceum
Lyngbya mucicola
Chlorella sp .

Navicula sp.

Nostoc sp .

Phormidium foveolarum
Phormidium rubroterricola
Calothrix marchica
Chroococcus turgidus

var. solitarus

Navicula sp .

Nostoc minutum
Anabaena variabilis
Anabaena anomale
Phormidium rubroterricola
Phormidium foveolarum
Lyngbya mucicola
Calothriz marchica
Microchaete tenera
Chroococcus indicus
Synechococcus elongatus

Navicula sp .

Nostoc minutum

Nostoc punctiform

Nostoc minutum
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Nostoc punctiforme Nostoc sp . Nostoc punctiforme
Anabaena variabilis Anabaena arcmala Phormidium rubroterricola
Phormidium rubroterricola Anabaena sp . Calothriz marchica
+A Phormidium mucosum Phormidium rubroterricola Chroococcus turgidus

Phormidium corium var . solitarus

Qctober Lyngbya mucicola Phormidium mucosum Synechocystis pavalekii
Lyngbya lutea Westisllopsis prolifica Hnatzschia amphioxys
Calothrix braunii Synechocystis pavalekii

Chrococooccus turgidus

var. turgidus

Chlorella sp.

Nostoc minutum Nostoc punctiform Nostoc minutum

Nostoc punctiforme Calothriz membranacea Nostoc punctiforme

Anabaena sp . Anabaena anomale

Phormidium rubroterricola Phormidium valderianum
+=A Phormidium laminosum Phormidium laminosum

Phormidium mucosum Calothriz membranaceae

December Lynghya lutea Chrococooccus turgidus

Calothrizx braunii var. turgidus

Microchaete tenera Chroococcus turgidus

Westisllopsis prolifica var. marimus

Chroocaccus turgidus

var. solitarius

#o MBANBLBER(0- Sem) ISR

Tab.6 Soil algae in the upper layer (0 — 5cm) of soil enriched with organic manure

HHLE 1/2 {HLAE, NPK
Nostoc punctiforme Nostoc punctiforme
Nostoc sp . Nostoc sp .
Anabaena variables Anabaena variablis
Phormidium rubroterricola Anabaena anomala
Phormidium corium Anabaena oryzae
—A Lyngbya martensiana Phormidium rubroerricola
Calothriz marchica Phormidium corium
February Chrocooccus turgidus var. solitarius Phormidium mucosum

Phormidium monile
Phormidium jadinianum
Lyngbva martensiana
Calothrix membranacea

Mastigocladus laminosus

Nostoc sp . Nostoc sp.
A Calothrix marchica Phormidium monile
Gloeocapsa arenaria Phormidium mucosum
April Calothrix marchica
. Calothriz brevissima
Gloeocapsa arenaria
Nostoc punctiforme Anabaena variabilis

Anabaena variablis Phormidium monile
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Phormidium rubroterricola Phormidium mucosum
Phormidium monile Phormidium jadinianum
Vavil Phormidium mucosum Lyngbya martensiana
Phormidium corium Calothriz marchica
June Lyngbya martensiana Gloeocapsa arenaria
Calothrix membranacea
Fischrella muscicola
Gloeocapsa arenaria
Hantzschia amphioxys
Phormidium monile Nostoc sp .
Phormidium corium Phormidium monile
NA Lynghya martensiana Phormidium jadinanum
Gloeocapsa arenaria Calothriz brevissima
August Naviculla sp . Calothriz marchica
Calothriz membranacea wvar. intermedia
Synechocystis pavalekii
Navicula sp.
+A Nostoc sp - Nostoc Punctiforme
October Phormidium monile
Phormidium mucosum
Nostoc sp . Nostoc pumctiforme
+=A Anabaena sp . Phormidium mucosum
Phormidium rubroterricola Lyngbya martensia
December Calothrix marchica Calothriz membarnacea
Gloeocapsa arenaria Mastigocladus laminosus

3 itig

EHEERWIEHIAE 56 Fr 13, Hrp, 52 #(92.8% ) B IEME, 2 F k3, 2 i
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MEBF S BN 33 FHED, 2% (14N ESSEFAEMISE T BE K,
36% (12)FEEB ETRRBRY=FIEFETE K IMEEMAERERVAR, URELRE
BREREPAERIWIAR, EHLRELREEL T ARG EERESIL T RAE N E
&R E.

AERHEE oS W N B TS AR, TERr AR E S A L5, Rt AR - 8 E 30 #, 12 /&; B
WERELHEE 47 F0, 17 B R B F A VUERA THAER (N.P.K)EET, X
EHEUERK.

WAL BTN 1304 B0 B R A (Anabaena, Tolypothrix, Calothrir %5
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SPECIES COMPOSITION OF ALGAE AND
THE RELATIONSHIP WITH FERTILITY OF SOILS
IN THE MIDDLE REACH OF YELLOW RIVER, CHINA

Liu Yongding, Shen Yinwu, Song Lirong, Zhu Yunzhi, Zhuang Huiru'and Qin Shengwu®
(Institute of Hydrobiology, The Chinese Academy of Sciences, Wuhan 430072)
(* Department of Biology, Fujian Normal University, Fuzhou 350007)
(PInstitute of Soil Science, The Chinese Academy of Sciences, Nanjing 210008, China)

Abstract The composition, distribution, nutritional requirement of soil algae were studied
in Feng-qiu Agricultural Experiment Station of CAS. 56 species of soil algae were identified,
of which 33 species were isolated and purified. Species diversity was consistent with the sail
nutritional richness. The same species had different nutritional requirement at different time.
These results may shed light on the mechanism of the variance of community composition in

soil.

Key words Soil algae, Species composition, Middle reach of Yellow River, Soil fertitlity



