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ABSTRACT. Nine species of cyanobacteria were isolated from 
agriculturaI soil of Western region in the Kingdom of Saudi Arabia. 
Except for Phonnidium sp. and Osci/Latoria 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.; G/oeocapsa 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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~J' ~..JL:......"s ~J~ J ~\~~ J.JJ J.&-~~\ ~?L'yl;-I\ 
(Stewart ~~\ ~~~.; J lS..r:-\'1 ~L.J~\ (..r" '/. ~. ~ ~L.YL:-l\ 

~J L~~.YL:-l\ eyik i (..r" ~i (Stewart 1969) ~'1 L-.5. 1967) 

Anabaena sp., Nostoc sp. ~\~~J.2\ 

i I q q, I· t I· Y: ..:..:...;J/r~/C'..)[; 


i I q q , II I Irr: .r-Jl~4J/ '.J/.l.Y/t'..)[; 
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.;..~ ,-?J.i.J:.1J ,-?~I~I (f J5J Jl:l:-I ~j)1 Js- ~I..,j~ 4..~1 tl::S01,;.t;. (,) JJ~ 
. ~J,?I ~y:-J r~ JJ».:.,.j. ~ ,-?..iJI ~I 

Nutrient Dry weiehts 214 plants
Cyanobacteria Shoot system Root system Solution 

without nitrogen - . 1.21±0.151- Anabaena cylindrica 0.89 ± 0.05 

without nitrogen 0.85 ± 0.15 0.43 ±0.032- Anabaena sp. 

without nitrogen 1.00 ± 0.09 0.76±0.043- Nostoc commune 

without nitrogen 0.98 ± 0.15 0.68 ± 0.08 4- Lyngbya sp. 

without nitrogen 1.02 ± 0.16 0.72 ± 0.09 5- Chroococcus sp. 

without nitrogen 1.04 ± 0.11 0.70 ± 0.05 6- Gloeocapsa sp. 

without nitrogen 1.01 ± 0.157- Synechococcus sp. 0.65 ± 0.08 

~~ 4r5Lyl:-J1 0i (Philips et ai. 1992) 1i>-)f J~I IL ~ 

~ I..7.Jl;..JI ~ (f ~UJI 1..7.J~1 ~ ~.rI:-1 ~.,,~I ~ Js- ~.)Jj
" " " 

Nostoc puncliforme 0i (Osborne et al. 1992) 1i>-)f LS. (~ (;>1.,;..0)..-41 

:r l.:?~1 rJI 1..7.J~l::-=>-1 ~ (Molina) ~~ 1..7.J~ ..LA Js- o.)..uJ1 J 

~~I~~.".r-:-:JI rSlJ ~ o.)..uJ1 J ~ 1..7.J~1 0i." , ~.".r-::JI 

~I~.".r-::J10i Js- ~~ ~L:JI~.". 4,j'~~1 (f .ll1)1." ~L.all 

~L.all.r:f- ~~~I ~~I Jl~I Js- o.)..uJ1 J L?L""';L:-JI ~Iy' 

~ ~?L""';~I 04 (Carpenter 1992) la:i ;).)."i.". (.).,,1:1:-1) ~?L""';~~ 

~ I.P..>:-.,,21:r 1..7.JL;:J11..7.J~~1 ..l.... ~ o.).lAJI 4J." ~I JI.)."i ~ 

6.1.......1y' ~ iy,. ~.)~ J5:l1.P..>:-"'~ i l.r.--"14 'fV' 0i ..L::-." ~i 
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~I Ih ~l::.; cr· Jy,? )..l..a-5 4J ~dl ~I cr J) ~ i) ~.h:JI 

~IJ-L- 4~~~~lo~~)10~0iJ Q ~ JI:y(i J)~) 

cr crJl Ih ~~~ ~y.-) ~I) L....o ~,;JI ~~).H) ~?L,jL:--U 
~I 0~ ..ili, ~\~) , \.S,.r:'j\ ~.,;.ll ~~)~) L?L,jL::-J\ 

~,;JI ~L.J.H) L~L,j~ \.S"'::'j\ eY~ ~\ J..t-o ~~.1>- ,-:?ll\ 

\.S"'::'j\ ~L.J~\) LJ=SL,jL::-J\ ~ U'"'\.?~I)1 j4kJI)1 ~WI Jl c:-I) 

. ~,;J\ ~ 

: ~I ~~.,;. Js- 4?,L..,,;l:-U ~I~I~b 

~ ci if' ~)AI01 ('\~) J).LJ:.I ~~}I ~L::.:JI~) 

h...,) ~~ <.?.lJI ~~ ~ U':?:')~I ~y.-) ~~ <.?lll ~I ~Lzj 

~;:SL,jl:-l1 ~Iy, 4 ~":i ~ <.?.lJ1 U':?:')r;JI 0\ L?L,jl:-l1 ~<.?~ 

01 ~l:::J\ ~)~). ~I~~ ,-:?~I r:J1 ~~~I~ 01 ~ 
~~~I ..L... ~ L~L,jl::-l1 cr ~I e}'jl O)~ ~ ...JYl::.>1 ~~ 

~I~~ .L4 ~ O)..Li L?L,jL:-!\,rsi 0LS) ~).r-::JI cr ~L::J\ 
e}'jl O)~ 0\.l2;..J\j 0\ ~~). Nostoc sp. ~~Anabaena ti ~)r;J~ 
, (r J)~) ~ U\~ ~ lAIyC ~ <.?~\ ~I~I ~).r;~~~\ 

~ r:4l: ~~ <.?~I ~I~I ~).r;~~ ey'\'l ~ O)..Li:r ~ 
~Q,j)~ ~ ~'jl Nostoc sp. ti ~.; 015 ..lAJ. ('\ J)..l;:-) ~I ~~ 

4-d.; 0LS ~I~) (' J)~).i";; ; 4s.)~ ...J)); ~ U':?:').r-::JI ~ 

. <.?~\ ~)r;J1 cr ~I~~~I J....., ~ Jl!JI 
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(ml Coil OOg dry wt. soil) ~I J...I..u ~ ii~1 ~L~W ..........,}-I U:>JI ~t;. (1:1) JJ~ 
, J~~~; rl?, , •• J.S0 ~L.YL:-II U-- J..,..l>.-o 4jW.l~· ~rll J (.$.;>-'11 uL.J~ 

. ~L.YL:-l1 U-- J~ .JjJ rL-

Cyanobacteria 1 2 3 4 5 

1- Anabaena cylindrica 

2- Anabaena sp. 

3- Nostoc commune 

4- Lyngbya sp. 

5- Chroococcus sp. 

6- Gloeocapsa sp. 

7- Synechococcus sp . 

63 ± 8.3 ± 1.3 

7.1 ± 1.1 

6.2 ±0.9 

5.7±1.3 

5.3 ± 1.7 

6.22 ± 0.8 

5.2±1.4 

14.6 ± 2.1 

13.4±2.4 

12.5 ± 3.1 

12.0±1.9 

11.6 ± 2.5 

12.5 ± 1.4 

11.5±1.8 

20.2±3.1 

10.1±1.3 

18.4± 1.5 

11.2 ± 1.3 

16.0 ± 2.1 

10.3 ± 1.2 

15.5±1.3 

+ 38 

- 25 

+ 47 

- 7.0 

+ 3R 

- 18 

+ 35 

. (~"-!;)..b4; 4?Lyl:-D ~I J...I..u -" . ..b4; "-!.rlI..:;.,L.J~ ~I J...I..u -, 
. (~..d'-"-!;) ~..rlI..:;.,L.J~-,~?LYl:-D~IJ...I..u -t . ,,+, ~-'i 

. (' •• x -) =t..... "-!.rlI..:;.,L.J~-' 4?LYl.:-l1 :..?-"-' .~~I J...I..u J ~I-,i 0:.4)1 ~ - 0 

~ ul..JB1:.r tyi o~ ~Y:-.J (f Mahmoud (1981) oy J~llh ~ 

L..........9L:.l1.Ji (Commensalism) ~WI4:-.0 ~..?I ~ \ &-.a -.J..J uL..J~1 

U"'lp':Jl.Ji (Parasitism) J-4.6-:.l1.;i (Amensalism) ~W-:lI.Ji (Competition) 

~Y:-.J (Fontes et al. 1987 and Flores et al. 1986) ~J~':J.J. (Predation) 

uL..J~I.kl..!.j:.r ~ LL.. ~I.J-A )""';1 ~~ j LpL.jL::--J1:.r eyi 

~j~ (Subba 1982) ~l.:j ~.Ji..U! ~I~.J. ~~~ <.S~':il 

~I~ L~L.jL:-J1 J:Li ~ oJ..u.lI4J 4:kll ~IL~I:.r eJ':i1 

-it­

http:W-:lI.Ji
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.J:,L!.:JIJ L?):-I ..I*I0:>:-J';':' ~~~\".Yl:-Ill.r ~I t2Y~I ;;J.li ~ ~')WI . (t) JJ~ 

. t2Y~1.-4J L?~I 

Species 
The rank scores of nitrogen 
Fixation and active biomass 

N. Fixation Active biomass 

1- Anabaena cylindrica 

2- Anabaena sp . 

3- Nostoc commune 

4- Lyngbya sp. 

5- Chroococcus sp. 

6- Gloeocapsa sp. 

7- Synechococcus sp. 

1 

2 

5 

4 

6 

3 

7 

1 

2 

5 

4 

7 

3 

6 

Rank correlation coefficient(r) +0 .94 

The significant r value at p = 0.05 is 0.77. 

Anabaena '-r" J5:l ~I J..lA..o 0i ( 0 ) r-') JJ~ ~ ~l::J1 ~~i 

.r:? ~..,;) ~.?I ~L..J~ )~J ~ Gloeocapsa sp. J Lyngbya sp. J sp. 

~IJ~.J ey~1 oh 4r ~~IJ~~~~ (40 :;.4 

~IJ~U-~- '-r" '/., A, V , "0 ~llh 0LSJ ~.rJ1 ~L..J~ 

4.rSL.YL:--J1 '-r" I.S~~I ty'\'1)~J 0~ I.S.;->-i ~G:r. JI.,..:JI ~ 
C:: Anabaena cylindrica, Nostoc, Chroococcus and Synechococcus4 

'-r" '/.i 0 , tv, i A)..l..i.I: ~I J..l.A.4 ~ 0)4,) Jll.S)i t.,..rJ1 ~L..J~ 

. JI.,:JI ~~.?I ~L..J~JL..?L.Yl:-lI '-r" J5:l ~I J.M,.. ~ 

-,,..­
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Cyanobacteria 
Total Microbial 

biomass mglC mg d.wt 
Cyanobacteria 

Active biomass % 

1- 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 30.9 ± 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 

1- Anabaena cylindrica 
2- Anabaena sp. 
3- Nostoc commune 
4- Lyngbya sp. 
5- Chroocuccus sp. 
6- G/oeocapsa sp. 
7- Synechococcus sp. 

Cyanobacteria 

. (~ .....;) j§#,I:Jy..J i.ls-.J:Jy..J ~ ~L.YL:-ll \.r" ~I ty)IJ ~I J..v... . ,~ 
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Anabaena ,:.r .£ ,;1" :¢I (Mutant) u')lYL.,JI 01 Boussiba (1991) J (1990) 

lS..,J:-I ~I~I ~Jh ~~~J..lJ ~~~~ siamensis 
" " 

, (Ammonium-excret) ~Jl::l1 ~';':11 ~ .j ~.ljj5J 

~I ,-:?.,J:.I ~1J+lI ~J.r} 0\ Antarikanonda (1985) ~J\ ~ 'to~ 

~l..lJI ~IW J ~~ ul+l\G.~~ 4r-5G.YL:-JI ~Iy' 
(Microbial G~G.YL:-JJ ~J~I JzW~ ) (Self autolysis) l:?~yL:-JJ 

, decomposition) 

Lw.?L'yl:-U ~I~I 

J..illl ,-:?~I .bL.!..:JI 0\ Jl~y. ~ (' ) ~J ~ .j 4..l!J.1 ~l::J1 
0L5 jyS#.~ ~WI (m! Co2/mg dry wt. Cyanobacteria) ~I J..wu: 

j.,sfl.1 ~ 0\ ~~ j~* 0J~ J..u11 ~~ (f 4j;~~J~l:J~ 
~I~~I ul:sLS:l1 ~Iy' il~')11 ~I ulJ~y'fll J~~ ,:.r .2-!. 

, (Cyanobacteria) ~kJI ~I~J (Bacteria and Fungi) ~kJI 

Anabaena ,:.r J5 0\ (' ) ~J ~ .jla;i ~) I ~L:::JI u ~i 
~)jl~ (~I J...L-) 'L~ u,l.!..; e}':11 fii cylindrica and Anabaena sp. 

JJ~) ~~I~~J~I 41~.j ~15J ~ o.r.JllS~':11 e}':11 ~ 

.bl.!.:JIJ ~J~I ", "j ~~y u~ ~y:':"J ~I u..rt1i, (rl" 

,:.r ~I e)':11 oJ-l!.j ~~')II 0i ~Y W' , e}':11 ~~J~I 

~.r.. 0i ~I ,:.r (" JJ~) L;?.,J:.I ~1J+l1 ~J.r-; l" ","j J.s- ~?G.YWI 
, (r JJ~)yl U::SJJ ~J~I.bL.!..:JI .j u~J\;:.>.')II JI 

-,,­
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4 J.r} ..:..L;Sr Jl ,-:?~I ,I..wl 0:':'J.r} J..",i Js- 4.rSLYl:-lI:r w.:;!1 c:y\;1 OJ..l.i . (Y) JJ~ 
. (J~ 0jJ il?, j5J il~) 

Cyanobacteria 
Extracellular 

Nitrogen 
Total Nitrogen 

1- Anabaena cytindrica 3 .14a 22.S3 a 

2- Anabaena sp . 2 . 1S b 20.1S b 

3- Nostoc commune 1.30c 14.0Se 

4- Lyngbya sp. 1.6Sc lS.33de 

5- Chroococcus sp. 1.2Sc 16 .22d 

6- Gtoeocapsa sp. 2.0Sbc 19.01 bc 

7 - Syne chococcus sp. 1.0Sc 18.14c 

L.S.D at 5% 0 .8S 1.7S 

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

level. 

~I..y LJSL'y~1 :..ro ~I tilll ~;~i ~l::J1 oh :..roJ 

~~I oh JJj; U I.:?.,J:-I ~J~I ~ ~ .' i J..&- ~J..Li ~:..ro 
: c../~\S 

Anabeana cylindrica > Anabaena sp.> Gioeocapsa sp.> Synechococcus 

sp.> Chroococcus sp.> Lyngbya sp.> Nostoc sp. 

(Stewart 1970 and Stal et ai. :..ro JS ~L..:; ~Ji J~llh c.i 
1.~ ~~. 1.· ·L-!~L ~<L ·LJI· ~I I ."lILJiI985)'T'J ~ ~~ ~ ~.Y~ ~ (2Y 

Thomas et al. ~L:.; ~Ji dl15 . I.:?~I YI~\ ~J.r--.; ~ J..&­

-i .­
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~ J..a-lJ ~~I yl:.:JI 4.\~ 4J t.ojJUI ~IJ~y'~1 ~I)I :.rP 
. (Smith et al. 1982) ~~I~Jr.::J1,· .:.j ~~ (f ~J.r~l\ 4.r 4-i~l:=>-1 

~ oJ"w1 4J 4J f ~ ~I ej)ll ~ 0i n ) JJ~ 4.r ~J~.J 

~~J.r4JIJ L...;y~;)11 ~~y I~ ~ ~."J:-I YI~I ~J.r) ~ 

. r:vvaterbury et al. 1979) and (Stal et ai. 1985) Phormidium; Osillatoria 

eyi ~ 01 ~L.::.:JI ~~1, (") r.iJ JJ.u:.1~~j-4 JA W­

~I J>-b ~J.r) ~L:Sr :.rP ~Ua:.......,1 o~1 L?~,yL:--lI 

4J ej)ll oh 01 ~1' ~J.r::JI 4.r Jl>- ~I..i&. .k.....J JJ';; ~~Jl>-J 
, ~ 

4.r J5 ~L:.:J ~~~~ JL..J. ~~\~J~I ,••. Aj ~ oJ..uJ1 

~ :J.-...S 04 L..::-....,.;Jl 01.LUI r:vvaterbury et al. 1979 and Stal et al. 1985) 

Anabaena; Nostoc; Lynogbya; Chroococcus; Gioeocapsa; Synechococcus 

. ~~IYI~I~Jh'· .:j~oJ"wI4J 

~~L?~y~1~~I ej)ll 0i~i ~L::JI ~ ~}J 

tf 0~ ~."J:-I YI~I ~J.r) 4.r ~J.r-:JI ~~)I:.rP~~J~ 

~."J:-I yl.w1~J.r) ~~ oJ.,.lj e."J)lI,rsi Anabaena cylindrica 

.. :.l ~ " ~ 
~~)1 ~ 4.r ' o~1 ey)ll ~~~.J 4. L~ LJJ\;..>.I #1 ~ 

ej)ll ~~~ JJ\;..>.I J..;:-.>: ~J' Lp.Jl>- Jl ~I J>-b ~J.r-::JI 

. lSyl:-1 YI~I ~J.r} ~~ 4-iJ...li ~:.r 4.;5L,yLz.J1:.r lS""':)l1 

-o~-
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eyi ~.d tr~y.. ~ d ~ <, )JJ~ ~ ~)I <tl:::JI:.r 

J~ ~ ~I L-J.I ~~'jl ~i Jluw)'~ 4J~ ~lAiJ L~L~~I 

~J 4.r5LYl:--lJ ~)1 c::o~ ~~I 4-:-t ~J ~L?~yl:-ll 

oy.!Gt...o ~.J>" ~ c$y.j. ~ ~I ~IJ oy.!WI ~~I ~I~ ~I 

~6; ; ~~ ) ..! ...:.J')' I ~L?L~~I O)...li ~)J' ~I 0...l.:->JJ 

. (Daft 1988) 6...>PIJ ~W\ o})-I ~):J ~ 4 ~I ~l::-:JI c: r1it:JI 

Cyanobacteria 1 2 3 4 5 

1. Filamentous With Heterocysts 

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

2. Filamentous Without Heterocysts 

Phormidium sp. + - + + + 
Lyngbya sp . - + + + -
Oscil/atoria sp. + - + + + 

3. Unicellular 

Chroococcus sp. + - + - + 
G/oeocapsa sp. + + + + + 
Synechococcus sp. - + + + -

~y-'J(-) ..L..o:-y-(+) 


(j>~I-¥ .!ill1 .......6:-~J;'-) rL!J1 (.5.J.Jo -, ­


(~~I •.rl) 0Jpl ~..lll- t 


r"...J:.I-' 
L...J..li ,-?)IJ -,. 

(ma.. ,-?)IJ ) ~U..JI-o 

-0/1.­
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.:.r-- 1" r- 0 4::Jl JL,.2...0.J 4'1 ;; •.-4 ('0, (Basal) oWll;?i 0.J..lI..J 4 'I;; tt....4 

. 4fi~y~l:.r 1" r- 0 4-::J1J~.J ~.r.? (r) ~ 4fiL"";~1 

: ~I ~l:-i ~~ 4?,4.,,;l:-U ~I~I~b 

~WI ~jl\ 0j~:.r l;?~~1 ~I ~~ ~.r.>- ~ J~I ~-, 

. Wheat (Triticum soft) o~ J.:i..lll 0>"lk..o.J J")\.;JI ~1y.aJ 

~:.r l;?.J~ ,) ~~~ ~ ~ll~i~~.J~.J~';~~-r 
~ll~ ~ \ c.J ~)Iu~ wWI C;;';'JI ~ 4Jlj'i (~~I 

. ~.J.r::JI:.r ~b:-~'; ~J~~~.J ulr o~ yk.al 

0~)~i ry ~...J ~i~ ~?I oh:.r il.r.-H ' e::!.J-r 
. ~Iu~ Uj.J (ul.J~ 

(Hogland and Arnon ~.J~I:.r ~L.>. ~Y. J~	~i - f 

. 1950) 

~JI.J;'JI~.J(i>!' 0 ~)~lu~JI.J;'JI.J~~-O 

~~ (Osborne et al. 1992) ~yk~ 4.r5L..,.;L:.-J1 :.r i ~ 
J~ J JL.,a.,...J 4?~y~ 0.J~ J;'JI ~L.a.ll ~~I:.r '-r.?y 
J~.u JL.,a.,...J 4?~y~ 0.J~ ';L~.l\.J ~.J~ 0.J~ -.ill$. 

. ~.J.r.::JI ~ t..S~ .;Il$:, 
~ w 

4..i.L... l IlJL )1 ~ u <:'-: - ... ;;IL 4..;L:JI 4..i..1d..1 . uL:Jl.!.\ '"\w ­. if.:' .l;? w .J..rv.J r-. w' 	 ~ r.I . .r 
. to>! f 0 o..ll,?..ul 

. 4J JlJ:..I.J C/1J10j.,JI~,.Uj~.J l;?.Jl.d:-I.J l;?~1 ~I J..a!-y 

-ov­
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j~4L1~ ~?I ~ o..l$L..a.:l1 ~~~I J _ s1 ~~~~-U:i 

: (IRGA) F-1rJ-1 ~W~I~ 


(ADC-225 MK3.ADC Ltd., Pidra Road Hoddesdon, Eniloag, England) 


4.:Jl.::J1 ;J~WI J~~ ~?I ~ u-dl J.M..o ~L>- ~ 

(Anderson and Domsch 1978) : ~'J..l.u 

Respiration Rates = J ~ C.1O-6 

= CO2 100-lg d.wt. Soil 

where: J = the flow rate of 400 mllminute 

=400 x 60 ml./hour 

~ C =C~ production in ppm. 

Total microbial biomass : ~'~I 4.i::SJI 

(Anderson and Domsch 1978) 

1ml Co2h- 1 = 40 mg microbial biomass C. 

Active microbial biomass: ~,~':f.J~I j,L!.:J\ 

(Sparling 1981) 

Basal respiration rate (without Cyanobacteria) 
x 100 = active microbial biomass % 

Respiration rate (with Cyanobacteria) 

: (IRGA) il~4 ~I)} ~..;J4 ~~~I ~4J~' j,\..!.j ~~14l::SJI.;,b 

LS (IRGA)'~'- llL....\ o..l&-L.a:l10· ell J......SI .~ ~ w­.J~ Yo Y...r-' _ '-I - V'" - ~ 

~~IJ(~j5J ~, • .);J~ ~1.Jj~; ~~ o..,s~ ~ 

.r.? ('): '-I~lS ll.oWIJ ~~':ll i."k ~~l3-\ ~.J~I~..l>-:r 
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. - . 'I JZ ~J.r:-- .r.. 

. (Delory 1949))-; J~~Iy' J501 ~J.r::JI,r...lA.i ~ 

: J\.J..I·· . 'I JZ. W).r.r.. 

~; ~~~~; ~J ~.?~.YL:-JI if i ~~ .l>-i ~ 
0jJ ~l.,u..J iO A 'o}? ~.J~ ~~~ ~L!..;J10jJ ~.2J~ • , to 

..JU:-10j}1 ~l....>.~..J 0j}1 ~~ 0.;-4 if rsi ~~~L:....iJ1 

. r ('""-", jSJ ilr,J~ 

: 4.lJ~1 ~?4Y~~I~I V"'y 
~~ ~J - ~~)l1 i# ~~.JLj.~..l:>-~; if uy l.>-i ~ 
u\.;UI ~~ .k-. _I-=-~: ('\ "6.J ~~ Lb.;i \~.~ . ~ ~II \~.: . ~.J .JJ . if ~ '-?'"' r-" .jAJ .J u- '-!' .r u­

.j~J. L\1~~~?I~Jl:J~Jo~I~lu~ifJ 
if ~ , • • l.>-i ~. 6...s:-L" t o..ll ie' o· o};->- ~.J~ ~ ~~* 0~ 
, • • oJ ..JL.,a.,..J. r ('""-" " o· ~~J~ J.JJ~ ~ L!'JJ ~.rJI oh 

~?~yL;-.JI b~ ~·~I ~~J 0y,~ ~J.JJ .a..<>S jyS'p, i\~ 

r ('""-" , 0 ..J~ ~~ ~j~ .j ~. (Anderson and Domsch 1978) 

0j}I,r...lA.i ~) ~?~yL;-.JI ~.Jj-A if r ('""-"0 ~ l?PI ykAll ~U\ if 

~?\ .j ~.,1)\ ~~~~J (~?~y~\ if r ('""-" js:J ...j~\ 
~J ~?I .j ~~I a:sJ\ if~ i~\ ~J -T~ J.JJ..ll\ C,r.. /., 0 

~l?~~ ~; 0~~ (4 <> ;; J.I) ~I~L;i.j u~\ 

?~W).l:?~y~l+ jyS'#.\~lS~~;J(Basal)j~~\ 

..uL.a-1\ 0y,.?JI..L.:--5i ~~ if~ o~4-~~~J - (L~L. 
. (Anderson and Domsch 1978) 
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http:0j}I,r...lA
http:J.r::JI,r...lA


497 S.A. Kabli et al. 

. 4-! ~I~J.r.:J1 

~I ~~~'y~1 :r tf J5 :r ~J~ J)J~ ~~~ ~.ill - t 

·4Jf~ 

: i.;?.,.J:-1 ~J.n:JI, ".~i J.s- 4.;S'LYl.;:--JI:r ~It;~1 OJ''uM 

~~ yljj J1l:..o :r 41f ~~I L?~yL:-J1 il~1 ~ 

:r eyi 4__ ••. ~~I ~ I Q ~J ~~~I ~.rJI ~~~~I 

~Ijj J ~ L;?y1;-\ ¥I~I ~J';-; ~ ~."i ~ oj...uJI 4J ~?~yl;-JI 
~J~J?I:r Jl>. ~lU-.k....,J ~ ~?~yl::--JI:r ~I e;~1 
~J.?I ~~)I:r js:J ~I~J.r::JI y;..IZ ~Ly,.~ 4...-.>­

(Extracellular -N- ~\ Ul>.J (Intracellular - N - Compounds) ~I J.>b 

. Compounds) 

: ~I' .. IILS ..l4;i-,-,. 4J:?;J~ ~ y; . 

~)I ~ ~jl;ll ~J~lj..l,jJ ~j)l:r rr-'""0~; ~-, 

. Extracellular Nitrogen ~~ 

. 4-! ~I~J.r.:JI y;..IZ ~J ~j)l:r rr-'"" 0 .1>.1 ~ - r 

. Intracellular Nitrogen ~\..ll\ ~,).r.:JI ~~ - r 

:~I 

~J ~)I:r Ji ~?~y~\ ~jjA:r (rr-'""0) i ~~ .1>.1 ~ 
. (Humphries 1956) (rr-'"" ' • • ) ~JJJ~ ~~ 

-ot­
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\.::.AA:A~l\ dl~WI~~I ;r JS ;r~~~ ,.r-- ' ~~ -r 
, • • <L..J.J"r-- "0 • ~J»,J~ J.J,J') dl~~i JS ;r ~'ll 

. ~1j;J1.k......,JI;r"r-­
J-" Q -1 J~jJUI ~..ill ~LlI o~W'l1 w,Jj; ~ j'j.&.ll ~~,J - t 

JS ;r ..i.>~ ~.ill) Ly- " • -, 0 o..u. ~';,J' l:?L...,.;l:-il ~..,..,aJ1 
. (~14·_~1 ~ J),J,) I!J~ ~ 

4 _1 ~ ,)~, 4.r:SL~L:--l1 eyi ~ Wy-dJ J),J..llll - ,4?t:....9 - 0 

- - .;;r ~y ;r y--!..-S'i ~1.5~ ~I J),J..u1 ~ L _ ,; =>- -II 

. ~L""';l:--ll 

~W'.LuL~I~1 " L'-u~~L -<L 'L.J,~. -1 .. . _. ~ IJ"" - . -:.r-' ~ - f 

~~,J. '-?? J~iJ ~,J? ' J i'? " · ~Iy' 4.:-l!);~.\1\ 
. o~W~1 ~ Jl:1'"'l1 ~,J,J ~14..i,>, ~L...,.;l:--ll 

~,J <.?? J~i~ ~\.:JI L..?L""';~I;r or.' ~..i.>i ~ -v 

~..y.i,J J»,J~ J.J,J') J ~1Jj;. .k.....,J J ~.Jj ~ 4A:.rU vi'~ 
. o~W'.J..l.,a.4 ~ 4.jl..4>-j~ dl 

: ~J?I \" _."i ~ ~JjAl' LJSL..,;l::-J1 e,,;i Otl-LiS' ..r....lAi 

: ~1~.,1-1 

~I.li:. .k.....,J ;r ,.r-- ' · · ~.J"r--" o· ~) ~,J~ J),J') ~ -, 

. 4Jf ~~, L...rS-L""';l:--l1 ;r ,.r-- ..l>-Iy' (~~,Jr::J1 ;r Jl>­
. ~,J~ 1.5..u1 ~l>J:a.l, ~j~ ~ J),J..u1 ~,J -"- . ­

..r..JZ~,J 4.rSL...,.;l:--l';r i~~..i.>iLy-~ ~.J,J~ ~-r 

-of­
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J5 4.r ~y.~~ . 4- J5 .1>-i ~ 4-o).;J 1.';)2·; ~ 4..W..o 

. ~~~ c.r? ~~ 4- J5 ~JJ ~?I 4.r ~~4 

4.r l.J2l~~~~I IJ4 ~~I ">J~J ..>~\lIJ ~I ~Ijl ~ 

~~ \ 4.J~ ~~~J~ ~~ 0 4.J~ ~~~J~ 

~1~J4 J4:JI~~~i~Jl>">~~~l- 1;4'>-J4 40 ;; •...oJI.,i 
o~WI o..w J J r°'( '( - '(. o.;\y- ~..>J ~ ~L.:.:-JI ~~ ~~J 

~~~I l-.11 > ~. (uL..A /\' ()~1; / ~r-b) ~}'f'" 

. 	~y4 4-~i~ .,l>IJ ~~ 4.r o~..,>-UI 

: ~I..wl k...,~I 

. (Watanab 1961) ';_·_~J?I ~~)I,j.4 ~t;ll ~l;.jJ ~~~I 

~~JJ ..L;.-IJ ~~ ,j.4 ~y>-UI ~.rJI .k~ ,j.4 rl.r.- \ • .1>-1 ~ 
~~Ji~ ~..>J ~ ~Il.i- .k....J 1"('"""'"" \ •• ~~J~ J">JJ 

(.;;;_ ;J /o~ \ • • ~r") }~I ~':""-;'J ~ 4 4- J5 ,j.4 J)JJ ~ 

~W:JI ~~J~ 4--J 4?L.Yl:-JI~ J> Ly- \ 0 o.ll ~;J 
. ~l,.,Y4..tIlJ ~I~I 

: l" "<l" oWl Jo~ ..r ~.. .r­

1"r-'I\ ~..>~I ~~i ')l~J;!\ J..>J..u1 ,j.41"r-'\ ~~~.l>i -\ 

. \. /\ ~~~~I~.k....J 

oL.&.I~L' \ •••• /\ ' Q_';~~J~I')14)--.Jloh~..>? -'( 

. ~I~4J~1~ ~~U.IJ ~Lf~1 0 ~~ 

-0'1' ­
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~ o~LQS ~?~y~1 u':1r- y!5i ~LA..:;I ~I I~ w~ 015 l..u 

Uh:J.I --i ~IJj ~I)~~~~1..9 • 15.,J:-I U::::-..9~1 ~ ..... .. .. 
~.J::> U:5 Cl:il ~~~~..9' ~,.')~I ~.rJI o:.wl ~ ~)JI 
J~~~l '-?,.')j: l.t(Biofertilizer) ,-?.J--:;> ,.')k....S 4--o1~1 ~ 

~JL:l~..9 ~..wl)~I ~IJ-""" ~..9.r:-:JI 0~~1 il~1 

..Li;i,1~ 0.2 ~u~..9~1 o~~G 01 ~ o..9~' C~)11 ~ts:; 
~S-..9.;:::JI o~~1 ~ 0,.')lA:.....)11 ~y::; ~ 15y>-i ulj~ 4-:-0 ~ 

. o,.')..9~ul? 

uUI,.')~ ~ ab:lI 

f 

f 

r 

t 

f 

i~\-' 

(j:yJI ~~\~~ ~Jjo) iL..:.l!15~ -" 

L.kl! ,-?,.')I..9 - r 

(~.;JI 0.)-0 oJ..,:11 ~.lll - t 

(~'-?,.')!..9) ~lkJl-o 

: u~l..i>-i ~~ 

~Iy' (~y. i-' ) J;~I ulpy. ~\ ~ uL:zJ1 ~J~\~ 

-0 \­
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Scytonema, and Tolypothrix (Stal et al. 1985). 

: ~Jo~lAll~~IJ.;-~~1~14?4yL:-JI-Y 
(Non-heterocystious filamentous cyanobacteria) 

Trichodesmium, Aphanizomenon, Lyngbya and Plectonema (Stewart 1964). 

(Unicellular cyanobacteria) 

Chroococcus, Gloecapsa and Synechococcus (Stewart 1964 and 

Waterbury et al . 1979) . 

.;JI r-l WI J1~ ~ c.i ~y ~ JL.:.::.;)'I ~IJ ~?L'y~1 

~;:JI ~~~..J • ~.LJI ol}l ~~~~J • ~l;L::JI It-9 ~ 
~~~) J:5 0§;J' J~I ~~~~. ).:~~_i)lIJ J~IJ 
(Waterbury et al. 1979, Maulood et al .. o..LSI)1 oL.J1 ~ ~~~J~..J 

1991, and Lenaton et al. 1985). 

L.e-J~~~6' i ~?~""';L:-JI 0i ~~~ c.i ~JJ..u.lJ 
t"'"y c.i.)l.:SJ. J50 il.r.» i· -" 0 ~Iy, j;)l1 J~ c.i l?~1 ¥I~I 
,J ~~y ~~~J' (Alimagno and Yoshida 1977) ...L.:>-IJ ~IJj 

p • ~ 

~I ~?L'y~~~ ~L::JI ..L-.... La I~i' ~Jr-::JI o..L-....)l1 

~I ~~,J ~\:Jl5::JI o~ oj";; lA ~oJ~ I~. l?~1 L.e-J.r::ll 

. J~I o~Lj ~ ~i 4J.;JI ~~~IJ 

~J.r.11 C~~ y~ t)j-4 ~ ~?4y~1 ~~I~..l>J 

~l>-J • ¥I.LJIJ ~I .j 4-o1~)I ~IJ~y,}JI ~I}IJ ~J~~IJ 

~ 'V, " J..>- J~I ~W' . Spirulina (Ciferri 1983) L:.:JJ~ ~:.r 

. (Fontes et al. 1987) Anabaena ~:.r i y.. Js:l Cjf? Js:l w~ 0jJ 
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~t-... ~J~~ ~IJ)I ~~ ~i ~.i.I. Jii ~ 0?-",.r::J1 ~t-... 

l?~j: l,{ (Biological nitrogen fixation) l?~1 ~L-.JI 4...4J~ if 0?-",?I 

.~I ."­~tJ'~ 

v, • x 'Y, " ~I~ LS~I ~L-.JI d 4-:·\10?-",?1 ~ J...lZ", 

-.i ~WI ~~I~1..J~i 4.,~ J~W~I oh", ~ j5J uk 
. (Junji 1992) 4.:.....J1 

(Blue-Green Algae) Cyanobecteria: ~?L.Yl:-l1 

(Stewart l?~1 ~I~I ~ L:'b- i ~I ~4J1 ~L..J~I:r~ 

(Photoautotrophic) ~~I ~I~ uL.:sl5J1 oh", 1967, and Boussiba 1991) 

~~ JY\.>- :r ~IJ~y'~1 ~I}I ~ ~~~I~~~ ~.i.I", 

if 0?-",?I:r ~~~I~~~ LS ~~I~I~ 

~~~lll", ~..wl C-y..;'11 loi. l?."J:-1 ~1..w10?-",f-) ~ _:'-;.jJ~ 

. (Smith et al. 1982) ~¥I .k.......".II :r 
\ . \ 0i J,j. ~ ~ L -<L 'Ll! wl..L;JI ~~L::..:>')110<:'1\ t:.:",,-+,. -..r-' ~ - _ . _ Y'"' ~ 

~I ..J",pl ~ ~b 0i L:' b; i", ut.::.;!1 ~l.!.::-ll ~ -.i l:'""1", LS.L 

(Stal et al. 1984, Stal and Krumbein L.1..;)1 o).".J-I ~J~'" 4..>-}l1 J!­
. 1987, Bautista and Paerl 1985) 

rui ~JU ~1 ~I..wl 0?-",? 4-:'\ I ~fiL.YL::-..JI r-Z'" 
~J of-WI ~..,J-I J.s-~I A)a)LI ~?L.Yl:-lI- , 

(Heterocystious fIlamentous cyanobacteria) 

Anabaenopsis, Aulosira, Calothrix, Cylindrospennum, Anabaena, Nostoc, 

-t4\­
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- ~..JJi 44la:ll ~~;~ 4?L"";~l ~~ ll:S' 4:JW 

~,-?~l ~~ ..Jl J ~~~l ~.".Jl ~l 


jJ..;-J1 ~ d111 oi....4- - i.".wl ~ - ~I::>-ty,i~~ 
4:"~/~.r1'4SJ...J/-n f I r.;~ - (~. rA)";-,,. if 

Ul.:.l~ ~I))I ~.?I ,yo tuSL.jl:-l1 ,yo eyl ~ Jj&' ~II..Lo. .j~ . ~I 
~~ o)..I..A.lI4J 4lJj.Al1 ey~1 ~J. ~~"....-J1'-:>..ro-J1~I.j '-:>..rAJ1 

Phormidium sp. and Oscillatoria: W \.#~ I.u- L...l?~I.I.,...J1 ~J.r-; 

, l?~1 ~J.r.:JI.· .:;.P ~)"u.j ~ L.."i ~ lS?'11 ~I ey~IJ sp. 

: ...}'llS O)"u jJ~l...)l;s\'l,yo 4-:;;~..J 
Anabaena cylindrica > Anabaena sp. > Gloeocapsa sp. > 
Synechoccoccus sp. > Chroocoocus sp. > Lyngbya sp. > Nostoc 

commune. 

~J~I~~ey~I •..Lo. O)..t.i ~ ~~)O u)U.!.IL;.... 01 ~L:..:JI ~ 
,yo ey~I •.i..o. ~~I~101~J~, 4ll?~I.l.L.!..:.lIJ l?.,..J:.1 

lS?'11 ~.rlI.:...LJ~J L.;5L.jl:-lJ ~I J..\..ou'p.J....!.;.... J'~4J ~L.jL,...J1 
. ~~t;.J?\II~IJt.... 

,yo ~I d~ d~l,;>-I..l,...'p 4,rS'L.jl:-lI,yo ey~I •..Lo. O)"u )~I..\.:s. 

~u..:.....~ 01 ~~I.:...RI, ~J.r.JI,yo JL,.:. "';1lJ:..LJ.j."i..\.:s. ~J.r.:J1 

~ l?.,..J:.1 ~J.,..:-::J~ ~I .:...l.zj ..u Nostoc sp. and Anabaena cylindrica 

~.:...~4?L.jL:--llil~I~...;Il?Il?~I·"iA 
. ~I~.r" ~J?I ,yo~L:..,.JI •.4..,.'11 rl..u.:.....1 If~~ (Biofertifuers) 

Lo..ul.1 

, ~I.J)\ J:...oLJI ~l;:jl o.)V ~J.r+ll i~ ~l!J\ ~W\ "-:-'.)-1l7..A 

~J~\~ ~lo..W\~ ~J ~J~I e.G \ ~t.~.J~ \)i,;J 

-tA­
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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, 1.1. EI-Shawaf, Kh. A. Moustafa and A.M. Gadallah 

Plant Production Department, College ofAgriculture, 

King Saud University, P.O. Box 2460 Riyadh 11451, Saudi Arabia 


ABSTRACT. 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 TonIH to 3.19 TonIH 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 - 17 and L. I3 - 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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