2013 (1)10 Al p.olall Jlary dlaa

a sl Cilii b 4 g aladi) e Pisum sativeum Ll ) cils 3 a8
Jaal) gk it g ) 3l ) sSkall iy kel 3 g2 g a2 g 392 53 (TSP) 455

# i ) s #1246 S sl o

2007, J4,22 Gl 2l
2008 , S oS 15 sl J s
252 52 (TSP) AN o g\ i 68 53 s pladind) 8 Pisum sativum Ll sl <l 5o LS i o
e il Ggial 4 patiuall dadall /o slall A0S 3 AdEs 4 ja5 8l ) sSilall il plad 3 ga g pae
Glomus kil sl 5 (Fp) hdlls mdlil are ) bl (e (pe 53 (s JANE G 3530 S3las (6)
A(2%1) QS A adll sas 5l e a/P 23S (40,20,0) Lsiuadl) (e iy siase 36 as ((F1) mosseae
Al LA (e s Jined o3 285 Aalall cae s LS G ay caniadll 5 (5,0 dlac ¢l al 5
Dsaall Alal 4 giall Al ) ddlial %(P 5 N) e JS 3aS 55 5af dy pumddl o) a3 calall o 5 4l
(IS i) cnils a8 g Skl (e %50 (s s K aie
GQluld aaen A il Aadldl e Gl 45 i Glomus mosseae kil Asdlall COlladl) cus 6
Al 8 ential ) siadll L give gen e sy el i 5l
3 /P xS 20 o Baensall 5 (Fp) b Aailal) labaal) 8 Lol aad o5 sy el sl bl adll e
%N S 55 %P 38 si «ilsi/ae s pndl g senall Gl ()35l (e JSI (85 ¢3.10 ¢0.49 ¢3.65) uilS
ISl g aadll Ua S (30 €218 ¢0.24 ¢1.81) — 4ol 53l e 9% Abiadd) ) saall 4 siall 4yl
Slanall yie gAndlall je dlalaall 8 gl e g odle] cilulall g gina
Al/pe calall il 55 e S (A4 ginar g /P 23S 40 = B2eall g dailall e S Llaall < o
Bl e gl a/P a2 20 = ramall LgiDliay 4 Hle %P S i

L 3al) il | Al Saad ) 3l ) sSolall il yhad ;A alidal) cilalS)

-

-daiall
sale) L Leulils (e Slad 4 5l 8 4013 e ob) (o Lo sae ) sinadll Lo 5 4y il Cilydia 2ad
Gl Caagtinl SN [4] el cilan g8l Gl g A gl AUl (e el gedl Baasall Jal sall
ad o) Js8 b)) Wl s du) e Gaic e JS Anlay) @il ol WS
Clsiue PDltul e 41,8 3 (Lala) Sl Ll S el ll 5 o gl
Clihd dsay pie 5 s ) ohudll ddlisg Anli Ge [1] o siudll (ali (e (Jlas

(il gyl a3l Sl Gl G el 3l il alaes old LA

e e e Y B

sdand) (33 sk g 2l gal) paibad e ol 13gly dbas pH ) gl

A gdal)l Cleladll aladiuly 4 adll @ o i il i e Alladl Lilils o il o
any A peatieall dadall / o lall 40€ LIS @3 My asdlSl i JS3 4
ENE N Jiall and lgaasiy Al E) s oalial s SN shudll A plis ) ) L
(6 Slo) sinl lgie JS (<), Sall) cile s O Gl A [2] Al L alall ) andl)
JS5 2a(2x1) leie JS alay) (Z)4))) O lre Jsady Aliu b saenlS Giliadll ) shudl) alaes
Lol Catis Aol H 5l ) e e ssial 7 JBy Lee By il 8 e Gala e sud )
LI 6 AL 4l gdal) cleUadll alasiuly Ssiuall 60 La W 3 cdie culaal) saliiad (e
Aedl Capal &y peaiived)  Zaalall/a slal) B Y il oda alies s 1305 [3] Taase
Gosindlly (A/K axS 80) Jaray ulisd) ¥ Cfiald) (e 23l J8 (e Al )2 gaim 5
s A Gle a/P S (40 20 <0) Jaa Dalall AlSly seaiall 1aa ol A1) il )
e 5e die (TSP) AU apuddll i 4 Clhi  aady Al cbuslly il
6 siase a3 AN 8 Laa s sl del ) iyl @llia 3 Jilu gl s3a (saal ) ) sSuldll
338 g il Ll ] () Gee e del ) i gl gaa dilad e 50l 13 Sld)

41 iy yatiosall daalall o slall A



2013 (1)10 Al p.olall Jlary dlaa
A8,k s Spectrophotometer Y ety e a/N 22840 Jarey il

[10] Watanbe and Olsen

i Ao Slas¥) Jaladll (g jal S
O A simall HLaaY (Koo sl adie] 5 4y jaill
[11]Adkaa) cOlaall

;MUASU Cdl:\ﬂ‘
et ol (1) Jsaa B ds jad) il gl
(3.65) D—/pe Ll il a5
Al Alizal e Ly gina 488a5 a5 08 Clu/ae
il a8l 5 /P w3820 5o iy i )
oe b ginae caling o1 3 s Glomus mosseae
28 Cily/ae (1.81) 05 Bl Ll [Py dlalaall
A o s s (FoPo dtalaall ails
D5l (5 gina 83y ) Ao A ginal g Ly )23
e Aldbaall (55 /el (3.13) oluall 3l
j& J,s_mslla /P (,JS 40-73”‘} Aaaldl
= daan d alall sl 4l 3 S Al
eVl A5l (el V) S
Gl (a5 L sdudll Gali Gl 5 Clagal shas ol
Dsiuadll 2my J[12] 238 (503 & sanas o e
aall o Y1 13] il sail J g 2 sl
On il e shdll e Sl ZliaY ol
sl bl g e b aainy 5 il sl
O e b yaiall dladin) 5 paliaial o
Dsindll Al s rian o ading ) sudl) Gagad
A LS Al Al 5 4 il 3 4 ja dalia)
O 28 [14] Sl 5 bl L L)
o' Krishnareddy and  Ahlawat[15]
gilal clingd jgwdin o) siudll aladi)
e s Ak Js¥ 0¥ (Rock  phosphate)
Ll dl (am G Y1 sdall J8 (e alaaiudld
Al i 8l aaag aladin edat W) S

[16] s ISy 5 LagilS ) siudl)  Jirna

42

e Waey Ly 3pdle aall dilee 2a
Jiaidl 1Sl Al Al W) Ly w
J<a asilal @i Glomus mosseae b
slaull 30 Ul Hsds e &3 (e bl
Ay had/ae 250 Jaray Ol s 5 Alias
G B oo @l oo Jpasl
Aadldl ye OMaleall Lol cdel) 3l 5 ) ) o/An il
a3 /38250 Al &3 388 ) 340 sSiall il Hhady
sbaanll 30 Gl sda ae 4 Lads (e
Pisum  Wiodl e ce )y Aladl e
b s B4 2005/10/25 # sativum
4-25 558 IS (B gy puatll i e anD()
a4 )l a Sl dilee el il
a3l e %50 Al B8 ek o
Al 5y Pl Gl A Sl cads
b dS e Ll sde Gl (e Cilie (5) A3
o %50 ol ol A pe JOa el
el ¥ cwhdy clilall Gdal dua bl
@bl & 4l mhe e Gblall 4 )
Coania elo U aladiuly ) saall Joa (e 4 5
Al Sl el
[5] gl & senall Cilall 5500 1
Glshdy dladl Hsaall 4Haa duall 2
sl e Aakd 20 gand o3l sSll
dadad JS (am]) dsbr @l JS e 4y )
(acid Arsa lgapual 3y S guall jeaall ad
Lo 4 gaall 4l ls o345 [6] fuchsin)
L PURPON U
Llad) adadl) aae
(0 [0S————— = ALl 4y sl Al
Al adadl) dac

g saaall (8 ) sdudll 5 a5 5l 38 55 8 3
Stewart A& o cua Lgaan g Adlal) Al
O S 38 5 Ln e [8] Allen 6 sl [7]
G4 JIadS 5 Slall Jlga alasiuly Cpa g il

[9] Bremner and Keeney 44 )k
j\ YEN e\ A “\1: D o8 m&“}




2013 (1)10 2l

e\ghﬂd\.ﬁ.):u;.a

Lol CsillsN 5P ro SS S iy Silad] il 5 A AsliRall SOlaleal) 4 (1) S s2n

Lladl ) pinll

”ﬁi Zﬁj‘“‘” %N S5 | %P S5 ”&L:L/i‘ o0 ﬂﬂ
30e 2.18e 0.24d 1.81d FoPo
40d 2.88cd 0.37c 2.72e FoP1
40d 2.91c 0.42b 3.13b FoP2
60c 2.84d 0.41b 3.07b FPo
85a 3.10a 0.49a 3.65a FiPq

1) sSilall S yady sl aae 2

Glomas mosseae bl zalill :Fy

ko sill slend) AdLal axe <Py

/P w48 20 4la) P,

/P (S 40 dlal :P,

O3 sialdl ¢l 315 8 Lalads) (s 3
o gl 5 5ulin Jasi e 1Y) (5 sinse
Al g aki 5l b Al el de 3
i Uag) FoPp dlabaal) cilass 38 5[22] 5 siusdl
228 Ol 5 A sine S5 (%30) ladd A 51
e (%40) gmall A simal g Coadi ) Al
(40 520) O simsally liss sil) sl A8l
a5 5 sSall bkl o G 8 /P aaS
Lloal (Ao 3,0l Ly o ill alana (8 Ll
O e
damda 3 ) geay (1)) SUlal)AESAL) 228 Jia oL
iclyyate cl il addl il ol Y
Sl i Graail (5 )5 jn (A58 J saandl)
S sl el oo 4l 33l 3
Clall e Qi) o e )08 5 Lgtie iy 48 5 yaa
Ailaie 8 LS5 2 pa gl e Ll Jilal)
ClaaS e 2all Al oS50l il 22y ) 538l

ardiosal) L) Aneal) s2enY)

:JJL\AAM

1. Lynd, J.Q. and Ansman, T.R. 1990
Exceptional forage regrowth
modulation and nitrogenase activity of
kudzn (Pueraria lobata (willd)ohivi)
grown on eroded doughty loam
subsoil.J.Plant Nutr.13(7): 861-885
Ll elal
Bl dxala el )31 AS 4 Heal)
3.Holford, 1.C.R. Soil phosphorus 1999 :
Its measurement, and its uptake by
plants. Aust. J. Soil. Res. 35: 227-239.

ABS )y 1987¢sadl ),

2

43

a8 28 o3le ) Jiall il dn i La I2a
gy A sl L 5l il Ay il
dadldl e Ledie e Glomus mosseae
i gan die ciliifae ilall o550 4
O3 (Pg,P1,Pg) Aomill 3 deriivadl) ) siudl)
3,0l 15l sSiball eyl A LAl i)
D A ading i gl e il da) e
il skt a3 (e Szd [17] Caradl)
& (10) il iy mal) bl 553 o]
N 5P _raic e dS el 4l La[18]
O SV 385 el ol milaill @y g dal a5
2 Ml e (3.10 «0.49) %(N,P)
o 5 s Gty (FyPy) Aleladl 8 gl
O Jall A8l (s e 5 L Sl 4
bl Ll 3l il el ga it i) sland)
e Jswasll 5 )5 2 Glomus mosseae
O ) 2y 28 Gy 8 ) g il Al
Byl el 8 salall )ganall 3 € 5
Lae (Al pall il S Lgia 4y €l 4 ali )
Ol e 3,0l e 1l Sl ABMe ey
Aol A 35 o5 [19] st Sy
Aa) (30l Led (s | ol sSulall Ly lady
38 [20] skl Aali 5 il J8 (e idiall
(%85) Ll ull s 8 dlal A o) cilS
—4/P 23S 20 — bresall g Aailal) A leladl) b
Ale—ual) A8l pa e 2 ie (%60) — A laa
/P x5S 40 Wl 2o (%75) 5 (w5
Allad HAS) () 9S5) l) sSlall il Hlad o s
Al o [21] i) ) sindlly Al iall o 3l 4
G siaall Cuad Ay ) Sl AaY) oy
fliall Gl Sy Jasi 3 giaadl) oy dnii yal)




2013 (1)10 Al asladl 3)aky daa
response of lentil cultivars to 4.Raj, J.; Bagyaraj, D.J. and Manjunath,

phosphorus, Zinc and biofertilizers.J.
Agro. Crop. Sci. 177: 49-59

16. Hill, G.D.; Mckenzie, B.A. and
Ganeshan, V. 2000 The nodulation
and yield response of narrow-leafed
lupine and pea to different forms of
phosphorus. Aspects of Applied
Biology No0.63. Plant Microbial
Interactions: Positive interactions in
relation to crop production and
utilization. Edited by: Andrews, M.;
Andrews, M.E. and Humphry, D.R.
UK. PP: 165-172.

17.Tinker, P.B.1978 Effects of
vesicular-arbuscular mycorrhizas on
plant nutrition and plant growth.
Physiol. Veg. 16(4):743-751.

18. Bieleski, L.L. 1973 Phosphate pools,
phosphate transport, and phosphate
availability. Ann. Rev. Plant Physiol.
24:225-252.

19. Abbott, L.K. and Robson, 1977 A.D.
Growth stimulation of subterranean
clover  with  vesicular-arbuscular
mycorhizae. Aust. J. Agric. Res. 28:
639-649.

20. Fitter, A.H. 1988 Water relations of
red clove Trifolium pretense L. as
affected by VAMycorrhizal infection
and phosphorus supply before and
during drought. J. Exp. Bot. 39: 595-
603

21.Pacovsky, R.S., Fuller, G.; Standdorf,
AR. and Paul. E.A. 2000 Nutrient
and growth interaction in soybean
colonized with Glomus pasciculatum
and Rhizobium japonicum. Plant and
Soil. 92: 37-45.

22. Lin, X-g; Hao, W.Y. and W.u, T.H.
2007 The benefical effect of dual
inoculation of vesicular-arbuscular
mycorrhizae Rhizobium on growth of
white clover. Tropi culture. 11(4):
151-154.

23. Menge, J.A.1983  Utilization of
vesicular-arbuscular mycorhizal fungi
agriculture. Can.J. Bot. 61: 1015-
1024.

44

A.1981 Influence of soil inoculation
with vesicular —arbuscular mycorrhiza
and a phosphate -dissolving bacterium
on plant growth and P32 uptake. Soil
Biol. Biochem. 13: 105-108

Sl Ca calaky daala ¢ ikl

6. Kormanik, P.P.; Bryan, W.C. and
Schultz, R.C.1980 Procedures and
equipment for staining large numbers
of plant root samples for
endomycorhizal assay. Can. J.
Microbial. 26: 536-538.

7. Stewart, E.A.; Grimshow, H.A.;
Parkinson, J.A. and Quarmby, C.1974
Chemicals Analysis of Ecological
Materials. Blackwell. Sci  Publ.
London and Melborn.

8. Allen, S.E. 1974 Chemical Analysis
of Ecological Materials. Black Well

Scientific Publication Oxford.
London.

9. Bremner, J.U. and Kenny, D.R. Steam
1965 distillation methods for

determination for ammonium, nitrate
and nitrite. Anal. Chem. Acta. 32:485
-495.,

10. Watanbe, F.S. and Olsen, S.R.1965
Test of an ascorbic acid method for
determining phosphorous in water and
NaHCo3 extracts from soil. Soil. Sci.
Soc. Am. Froc. 29:677-778
Aeaa) Ao S a5 CGiada séﬁu\ 11
ol sty aeat A clinki 1990

B1oall el Canll g Mall asdedll 3 5) 5
Ll 435 1989 s Jualh cilaiall 12
(oalall Gl g M) adaill 350 35 ¢ Rdaill

LaSal) Cay calarn dxala

13. Yahiya, M.; Samiullah, Y. and
Fatma, A. 2002 Influence of
phosphorous nitrogen fixation in

chickpea cultivars. J. Plant Nutr. 18:
719-7217.

14. Koide, R.T. 1991 Nutrient supply,
nutrient demand and plant response to
mycorrhizal infection. New Phytol.
117: 365-386.

15. Krishnareddy, S.V. and Ahlawat,
I.P.S. 1996 Growth and Yield



2013 (1)10 e aslall 315, Aas

The ability of Pisum sativum plant to use tricalcium super
phosphate (TSP) in the presence and absence of
mycorrhizal fungi under field conditions

Hudaa Faruk Zaki*  Ghaidaa Husein Al-Rubaiee*

* Al-Mustansiraih Unv. College of Sceince, Dept. of Biology

Abstract :

Efficiency of Pisum sativum plants in using tricalcium super phosphate (TSP) in
presence and absence of mycorrhizal fungi was evaluated in the field experiment in
College of Science / Al-Mustansiriyah University. The experiment
comprised of (6) treatments prepared from the interaction of two levels of
inoculation [non-inoculation with fungus Fo and inoculation with Glomus mosseae
fungus (F1)]. And three levels of phosphorus: 0,20,40 Kg P/ha. The experimental size
was (1x2)m. Irrigation and hand-weeding were done when needed. The following
plant measurements were recorded: (Shoots dry weight, concentration of N and P%
in addition to percentage of root infection with mycorrhizal fungi at flowering 50%
of plants. The results of the experiment could be summarized as following:
Inoculation  with Glomus mossease caused in a significant increase in all

experimental measurements as compared with non-inoculation treatments under all
levels of phosphorus that have used in the experiment.

Highest values for the experiment measurements were recorded in the treatment that
inoculated with (F;) and fertilized with 20 Kg P/ha. They were (3.65, 0.49, 3.10 and
85) for shoot dry weight gm/plant, P concentration, N concentration % and percentage
of root infection respectively. As compared with (1.81, 0.24, 2.18 and 30) as
significant least values for above measurements respectively in treatment non-
inoculated and unfertilized.

Application of phosphorous in level 40Kg P/ha significantly increasing the shoot dry
weight, P concentration in non-inolcultion treatments as compared with the same
treatments that fertilized with 20 Kg P/ha or un-fertilized.
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