Arab Gulf 1. Scient. Res., 15 (2), pp. 481-503 (1997)

Efficiency of Cyanobacteria from Soil of
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ABSTRACT. Nine species of cyanobacteria were isolated from
agricultural soil of Western region in the Kingdom of Saudi Arabia.
Except for Phormidium sp. and Oscillatoria sp., all the isolated
species were able to fix atmospheric nitrogen. The seven nitrogen
fixing species exhibited different potentialities for atmospheric
nitrogen fixation. The descending order for their potencies was as
follows: Anabaena cylindrica; Anabaena sp.; Gloeocapsa sp.;
Synechococcus sp.; Chroococcus sp.; Lyngbya sp.; Nostoc commune.

It was also found that there was a correlation between the
efficiencies of cyanobacteria species for atmospheric nitrogen fixation
and their biological activities.

Results obtained revealed the biomass of some cyanobacteria
species to have stimulatory effect on the rate of respiration of
cyanobacteria and other soil microbes, while the biomass of other
cyanobacteria species had inhibitory effect.

Upon testing efficiency of these atmospheric nitrogen fixers in
fulfilling the requirements of wheat plant for nitrogen, in the absence
of this element in the growth medium, it was found that Nostoc
commune and Anabaena cylindrica could supply wheat plant with
atmospheric nitrogen to maintain its vegetative growth. Therefore,
these species of cyanobacteria could be used as biofertilizers instead of
utilizing expensive industrial chemical manures.
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5- Chroococcus sp. without nitrogen 1.02+0.16 0.72 £ 0.09
6- Gloeocapsa sp. without nitrogen 1.04 £0.11 0.70 £ 0.05
7- Synechococcus sp. without nitrogen 1.01 £0.15 0.65 + 0.08

o il U Syl O (Philips er al. 1992) Y JLgi s b

Sl 5 BN ol gyl om g el o e L3
1;/ostoc puncliforme 31 (Osborne et a}. 1992) LY LS. (& @l 50) st
oo S pedl ol ¢ (Molina) L pe ol de Jo 5,0 o
LoV g il o515 e 850l o e L1 O ¢ g 2l
el ol OF e a3 Ul by wilor Lz e 8135 ALl
Llall & g oVl i J) &l e 5,0l AL ,2SU gl Aol 5
505 128U 5l OL (Carpenter 1992) Lal s 5ly . (5dd1) LSt bl
S om g il o Sl Sl il e 6,0l Ll sl Gl e
ol g 5 p gy JSI LS JSU G g s pln e YV o Oy 4

=HY=



http:0.76�0.04
http:1.21�0.15
http:J.i.J:.1J

486 Efficiency of Cyanobacteria from Soil of ...

ol la il a . 530,S sbeanS Lgd &bl Al o ddited s 0
ool Jdma b el asl 0,50l Jes e (8 Jpus)
o £ Hn oy Lilne g ey e 81 o S b5 i
il 04K dab e WSl e 6,5V D Dby Soes b 28U sl
B3 olg s S ilndd (6 591 1 il Jtae b o (g
AN S Ss LS L el o el V1T Jabadll sl ) wrt

A

Dl ol o o S sl &gkl S 26
;,gdgm)unai(x rsj)dj.ufsgsz_,._.;,ncsuiji
.la.»}qé)_«;._»é..UlgiU';Ca@:y}r:_:ﬂ‘;_,_?)q’s_,_g:.gé.'\.ﬂe_ﬁllal_g
LS gl Al 425 o2 ) o 2l O 4 1S il e (g 32y
O el com ol 35 c&ﬂ\&@éﬁ\ﬁ‘@b@}‘@di&ﬁg
Sl bzl e Sl e 2l 61581508 b e lea
CQ.E.HQL,.SAJUL&SJ.LSliJ;SLJJL:..J\J.:STolS_,@?)J;::JiO»aL,;M
f_‘fm 5, Of > of WY 5. Nostoc sp. 4, 9 Anabaena ¢ oy by
(Y dam) 435 gl 3 Lo sk e g bl ol sl Cporp 2 s e 2l
L gl Lo (g gl el gl o 3 28 S b Y1 s 6,08 o iy
e 9305 NI Nostoe sp. ¢ 3 o 5 OIS Ad. (1 dgkr) el S
i 3OS Sl Jos (V Jpdr) L dey5m G b b g ol o

.é}l@?_,;,:ﬂwei}\ol;’-lg»luqéq‘w!

-




S.A. Kabli et al. 487

(ml Co/100g dry wt. s0il) il Jias e 5,28 L U Sl 3 b1 el 26 (o) g
Vdalay 5l Ve SIS el n gl BLSJ o5 4,30 3 (g YTy Sl
- SLpbdl e Bl 0 ook

Cyanobacteria 1 2 3 4 5
1- Anabaena cylindrica 63| 83%1.3 146+2.1 [ 202+3.1 |+38
2- Anabaena sp. 7.1+1.1 134+£24  10.1+1.3 | -25
3- Nostoc commune 6.220.9 12.5+3.1 18.4+1.5 | +47
4- Lyngbya sp. 5713 120%1.9 11.2+13 |-17.0
5- Chroococcus sp. 53x1.7 11.6£25 [ 16.0+2.1 | + 38
6- Gloeocapsa sp. 6.22+0.8 125+ 1.4 103+1.2 | -18
7- Synechococcus sp. 52+1.4 11.5£1.8 15513 | +35
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The rank scores of nitrogen
Species Fixation and active biomass
N. Fixation Active biomass
1- Anabaena cylindrica 1 1
2- Anabaena sp. 2 2
3- Nostoc commune 5 5
4- Lyngbya sp. 4 4
5- Chroococcus sp. 6 7
6- Gloeocapsa sp. 3 3
7- Synechococcus sp. 7 6
Rank correlation coefficient(r) +0.94

The significant r value at p = 0.05 is 0.77.
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Cyanobacteria bio,::g'nﬁi,g',’,',’:‘im Active biomass %
Cyanobacteria
|- Anabaena cylindrica 372+22.4 37.3+3.5
2- Anabaena sp. 324+ 10.6 35.1+4.1
3- Nostoc commune 168 £13.2 309+2.9
4- Lyngbya sp. 228 £ 15.4 34.2+3.1
5- Chroococcus sp. 160+ 12.5 29.2+2.5
6- Gloeocapsa sp. 249+ 13.4 36.6 £ 3.2
7- Synechococcus sp. 249+ 13.4 29.5+3.3
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Cyanobacteria Exél;:ti:s;l:l:ar Total Nitrogen
1- Anabaena cylindrica 3.142 22.534
2- Anabaena sp. 2.15b 20.15°
3- Nostoc commune 1.30°¢ 14.05°
4- Lyngbya sp. 1.65¢ 15.339¢
5- Chroococcus Sp. 1.25¢ 16.229
6- Gloeocapsa sp. 2.05%¢ 19.01b¢
7- Synechococcus sp. 1.05°¢ 18.14°¢
L.S.D at5% 0.85 1.75

8- Numbers within a column followed by the same letter do not differ at the 5% probability

level.
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1. Filamentous With Heterocysts

Anabaena cylindrica + + = + +
Anabaena sp. - + + ¥ +
Nostoc commune + - + + -

2. Filamentous Without Heterocysts

Phormidium sp. + - + + +
Lyngbya sp. - + + + -
Oscillatoria sp. + - + 4§ 4

3. Unicellular

Chroococcus sp. + - + = +

Gloeocapsa sp. + + + + +

Synechococcus sp. - + + + -
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(Anderson and Domsch 1978) : &)l Jdas
Respiration Rates = J A C.1076
= Co, 100"!g d.wt. Soil

where : J = the flow rate of 400 ml/minute
= 400 x 60 ml./hour
A C = Co, production in ppm.

Total microbial biomass : 4l & g.d-1 LS|

(Anderson and Domsch 1978)
1ml Co,h™! = 40 mg microbial biomass C.

Active microbial biomass : 4 g.3-1 AU 59 S LLA
(Sparling 1981)

Basal respiration rate (without Cyanobacteria)

— - - X 100 = active microbial biomass %
Respiration rate (with Cyanobacteria)
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Scytonema, and Tolypothrix (Stal et al. 1985).

(Non-heterocystious filamentous cyanobacteria)

Trichodesmium, Aphanizomenon, Lyngbya and Plectonema (Stewart 1964).
 Lgas A 5 LS| bl ¥

(Unicellular cyanobacteria)

Chroococcus, Gloecapsa and Synechococcus (Stewart 1964 and
Waterbury et al. 1979).

A I bl e b5 LA oy 5
A0 Lpions s ¢ ol 3 LU iy ¢ oLl Ly po
Loodhn L3 055 ¢ Slonl b Lpdins oms Ly Sl il
(Waterbury et al. 1979, Maulood et al. ST LU lasgos 2555
1991, and Ler;aton et al. 1985).

s S i S U gl Sl iade & oy 35
o p 3 S IS pl 2 LS Yo=Y o il 5 VI i (5 ol gl
oo deS Sobei e EUdyy . (Alimagno and Yoshida 1977) dly 1,5
M oS UL L Sl i Lo 13) ¢ i s el saY!
sedl ollaiis o LSSl odn o) 65 e e ke S| g ol
dpatlansh) b dealld N olualially

s g elows gl L SL el condieral B
o VY, 8 e Jaadl (5 WS . Spirulina (Ciferri 1983) U g o i (10
. (Fontes et al. 1987) Anabaenauﬁ.;q-a.orﬁdﬂ C’J‘J:“Jgdl’-' N5T)




502 Efficiency of Cyanobacteria from Soil of ...

Slow Jo Jpaad b dely I olede ol S 31 2AIS G g 2l slas
>3 & (Biological nitrogen fixation) (g gl sl IV dgy b e g 2l
S i )

Viex\V, Y ql[,:qé_,}!:LAJ\gél::ﬂlgg_b::ﬂ\w)wj
& ! B Ball ST Glasl B Jslas el o 4t JSU 10
. (Junji 1992) &

(Blue-Green Algae) Cyanobecteria: L ,"S L J.a\.:..Jl

(Stewart (g 341 ¢l y gl CnS C:Ja.:..: el by S e s
(Photoautotrophic) &l L5135 LSSl o da 9 1967, and Boussiba 1991)
Leals IO o &b g Sl e Wil e ad 5 U0,
o8 v 7l o Wbl e Lpuany oy LaS 5ol el Bany
Lk Juamesd ollly Aodall AT LT (g el yll g o oS b
. (Smith er al. 1982) g Jastl Jaww ol 10

L ol ud ¢ Laise b ,=SU ladd L3I ol Las N1 0,501 s
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(Stal et al. 1984, Stal and Krumbein La45 115 )| A1 i )55 il J2a
. 1987, Bautista and Paerl 1985)
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(Heterocystious filamentous cyanobacteria)

Anabaenopsis, Aulosira, Calothrix, Cylindrospermum, Anabaena, Nostoc,
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Evaluation of Some Early Generations of Bread Wheat
Genotypes Grown under Heat and Water Stress
at the Central Region of Saudi Arabia

M.O. Ghandorah, L1. El-Shawaf, Kh. A. Moustafa and A.M. Gadallah

Plant Production Department, College of Agriculture,
King Saud University, P.O. Box 2460 Riyadh 11451, Saudi Arabia

Asstract.  Eighteen different genotypes of bread wheat were
evaluated for heat and water stress conditions. These genotypes
reprented some families of early generations, i.e. F3 and F5 as well as
some of parental varieties. Heat stress was represented by two delayed
planting dates, November 27th and December 27th. Water stressed
included irrigation each 5, 10 and 15 days starting at booting stage.
The experiment was carried out at the Agricultural Research Station in

- Deirab (24°, 42 N and 46°, 44 E, Alt 600 m), King Saud University,
near Riyadh, Saudi Arabia.

Results indicated that planting dates had significant effects on
yield characters, biological yield, harvest index, and spike length.
However, it showed highly significant effects on Kernel weight (1000
seed), flowering date, days to maturity, and filling period. Yield was
reduced from 5.28 Ton/H to 3.19 Ton/H as wheat was planted late in
November and late in December, respectively. The reduction of yield
associated with December 27th planting was due to heat effect of high
temperature during seed filling period.

Water stress (irrigation intervals) exhibited significant effects on
yield, biological yield, and kernel weight (1000 seed). While it had
significant effects on days to maturity and filling period. Yield was
reduced about 15% when wheat was irrigated every 15 days as
compared with irrigation every 5 days. Two genotypes out of 18
tolerated both heat and water stress conditions. These genotypes were
number 17 and 18 (L.19-3-Y.R. 179-2-16-17and L.13-9- Y.R.
- 189 -2 - 19 - 18) which produced high yield under both stress
conditions.

Significant positive correlations were found between grain yield
and each of biological yield, harvest index, kernel weight, days to
maturity, and length of filling period.
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