Lot el) Loy pel) ASLaall— 3 pms L) dnals — ey il 5 i 1 m sl LlS — il 2 L5Y)

(@VET /N /N0 b paall Jd s ea) €70 /1/) 0 8yl )
- _( ) -

.( Peterson et al, 1985;



(115 Sl ALl 4, p3a ) il hadl) L0 s 05 5aT5 s sle Sl dile 3y jallae

, ; ; , )
(Al-Rowaily, 1999 ; ;

(Andrade et al. 1998)
(Allen,
Mycorrhizal .1991)
fungi

( ) ) ) ’ )
Al-Garni and Daft, 1990 ; Reeves and )

.(Redente, 1991; Al-Qarawi, 2002
( , , ;)

.(Abdel-Aziz, et al. 1999; Paradi, et al, 2002)
(Liu, et al, 2002)
(Abdel- Fatth, 1997 &

( ) .2001; Oudeh, et al, 2002)

.(Abdel-Fattah et al. 2002; Davies, et al, 2002)

(Abdalla and Abdel-Fattah 2000; Abdel-Fattah and Shabana, 2002 Pozo,
et al. 2002).

Trappe (1981)

Brassicaceae

Juncaceae Cyperaceae



AYEY /Y 00 q) bl (P ety ol A glall Y4 e gras llall daala Alae
? o=k ABBLN p 4 gm

Gong et al, (1997) .Chenopodiaceac

Marschner and Dell, (1994) (VAM)
% Yunnan

. Arbuscular mycorrhiza (AM)

i) s 3 sal

) ° )
Auger ( ) (



(115 Sl ALl 4, p3a ) il hadl) L0 s 05 5aT5 s sle Sl dile 3y jallae

( )
)
(FAA) ( %
Phillips and Hayman (1970)
Rhazya stricta Panicum turgidum )
Horwoodia Rhanterium epapposum Silene arabica
Plantago Astragalus spinosus Lasiurus scindicus dicksonia
Malva Artemisia sieberi Anisosciadium lanatum albicans
, Achillea fragrantissima Teucrium polium parviflora
.(Aristida hirtigluma , Neurada procumbens
Phillips and Hayman
) .(1970)
(
Arbuscles Vesicles Hyphae
=M =F
= A

. Trouvelot, et al, (1986)



(_Q\ZT'~/(=Y~ ~':() u.a\:\_)l\ s(\'):‘ﬁc\)}\e*’lﬂ\ Y\e m}a.u«ﬂH\a:.ABﬁM

) Bioassay

FAA



(115 Sl ALl 4, p3a ) il hadl) L0 s 05 5aT5 s sle Sl dile 3y jallae

%

FAA
(
.(Autoclave)
/
%



(@VE7/aY v ) Gl () el aslall Y ca smus llal) daala Alnae

(SAS Institute, 1989) (one-way ANOVA)
.(LSD)
gy
()
% %
%
% %
9% %
% 1 1 1 1 1 1
()
%
(F, M, A) ()
(
) P. turgidum
 ( )
M. parviflora L. scindicus
R. stricta R. epapposum
Salsola tetrandra A. fragrantissima 5 A. sieberi
- ( )



(115 Sl ALl 4, p3a ) il hadl) L0 s 05 5aT5 s sle Sl dile 3y jallae

) %, %,
(
P. turgidum

( ) ( )

M. parviflora L. scindicus

R. stricta R. epapposum
A. s A, sieberi
) S. tetrandra fragrantissima
(
()
*-
(F %) **4lay) dpusl ALl o A au) ol il add | bl ey

b + Poaceae Panicum turgidum alall PT
fe + Apocynaceae Rhazya stricta Jaall RS
d + Asteraceae Rhanterium epapposum zd el RE
+ Caryophyllaceae| Silene arabica Gl SA
+ Asteraceae Achillea fragrantissima p il AF
g + Asteraceae Artemisia sieberi il AH
a + Poaceae Lasiurus scindicus 4l LS
b Malvaceae Malva parviflora BN MI
cb + Neuradaceae Neurada procumbens Olanudl NP
e + Poaceae Aristida hirtigluma il SO
d + Lamiaceae Teucrium polium s2eall TP
a + Apiaceae Anisosciadium lanatum bl AL
£ + Plantaginaceae | Plantago albicans bl PSP
£ + Papilionaceae | Astragalus spinosus aLal) AS




cd + Brassicaceae Horwoodia dicksonia =l sl HD
i *

*%*

(P =0.005)

120

100

) il b 30 g A
[ee]
o

(F%)
3

N
o

bl A )5
N
o

bl ‘au‘

) gha (B e g Sl ) S0k
(M%)

P N W b g o N 0 ©
O O O O O O © o o o

bl P“‘

'3 25
3
T 20
3 15
3
;<
3 10
Y
4
3 5
g.
0

bl P“"‘




(115 Sl ALl 4, p3a ) il hadl) L0 s 05 5aT5 s sle Sl dile 3y jallae

(F, M, A) ()
PT
LS AH AF ST RE RS
.MI
() ()
( )
(F = M = A= )
( )
(F= M= ,A=,)
(
, A=, )



e

. Arefemisia sieberi

.(-M) (+M)

AR



(

(135Sl Al 3l iy il 5 1 0y AT el e S Sallae

(

) (%

) (%
)

)

) (%

) %

()

(

)

(

(

) (%,
) (%)

) (%

)

90
80
70

3 60
5 50
% 0

SEN)

~

20
10

%

RE

AF

LS ST
bt i) e-u\

AH

©
o

g o N
O O O O

%) ) Sl

w b
o O

(
=N
o o o

RE

AF

LS
QL...U\ ‘u.ni

ST

)

'Y



(%) hill cilad) &350

100
90
80
70
60
50
40
30
20
10

RE AF LS ST AH
il ‘Mu\

AH

ST

'Y

100
90
80
70
60
50
40
30
20
10

(%) o3 aaa

RE AF LS ST AH
Jad W | i) a.u‘

LS

()
AF RE



(115 Sl ALl 4, p3a ) il hadl) L0 s 05 5aT5 s sle Sl dile 3y jallae

il PR R

(Peterson et al, ,
1985, Mankarios and Abdel-Fattah, 1994, Agwa and Abdel-Fattah, 2002)

.(Smith and Gianinazzi-Pearson, 1988)

(Azcon-Aguilar
and Barea, 1985; Singh and Tiagi, 1989)

()

V¢



(@VE7/aY v ) Gl () el aslall Y ca smus llal) daala Alnae

. (Zai et al, 2007; Cavagnaro et al, 2008; Wang et al, 2008)
(Abdel-Fattah et al, 2002; Aroca et al, 2008;
Okurowska, 2008; Zuccarinia, 2008)

(Al-Karaki et al,

(Aroca et al, 2008) 2007)
.(Abdel-Fattah, 2001)

(Abdel-
Fattah , 1997; Wang et al, 2008)

Yo



(115 Sl ALl 4, p3a ) il hadl) L0 s 05 5aT5 s sle Sl dile 3y jallae

al )

Gy lad" | puaddf craa ) ae A GiA | Aaa sl Al A mlla Al A il
S e el pall s Ay gl paaal) cnlalall 8 Sl algalls siall
(oY AN A pen el A SLaal] 3 gr s S ol dmala o) paia ) Cilas]
NE£1YA

ASlaall 8 Al Gl daa) dlaaa g ) gl g, el Cpaa ) e gla)
VU @Y ) L sl obadl s de )y il 5 s Mg grd) A 2l

dal e 4 srdl Ao ) Aslaal) 3 ) pall Qa1 e I el (A 3 g, (A g M)
YY) s Lualel) Cypanll o gell galsl) dlae | My oY) A ) sl
N0 VAA (Y0 F) (F) 2adl

4 srd) Ayl Aslaally Sl s o) pall (ol ) ama N 1 e G 2 Glgiial)
el 5 ASLaally saaaial) Apmplal) 3 ) gall 5520 Lisaii g Lgple Aalaall Lianl g
OYYY (VY)Y oluallg de )y il 5 s Mgl 5 Lede dladladl)

Mol alladl (8 (Sl Ol e il Hhalaa! qila gl de daal, ) gl 2
e Cllall drala Vo oo ale dos Lo diglly yauaill ol jof G yaigall
YVAYAd (1499)

Lia¥) aal yall

Abdalla, E.M. and Abdel-Fattah, G.M. "Influence of the
endomycorrhizal fungus Glomus Mosseae on the development
of Peanut Pod rot disease in Egypt". Mycorrhiza, 10, (2000),
29-35.

Abdel-Aziz, R.A., Radwan, S.M. and Dahdoh, M.S. "Reducing the
heavy metals toxicity in sludge amended soil using VA
mycorrhizae". Egypt.J.Microbiol., 32, (1999), 217-234.

Abdel-Fattah, G.M. "Functional activity of VA-mycorrhizal fungus
(Glomus mosseae) in the growth and productivity of soybean
plants growing in sterilized soil". Folia Microbiol., 5, (1997),
495-502.

1



(@VE7/aY v ) Gl () el aslall Y ca smus llal) daala Alnae

Abdel-Fattah,G.M. "Measurement of the viability of arbuscular
mycorrhizal fungi using three different strains; relation to

growth and metabolic activities of soybean plants".
Microbiological Research, 156, (2001), 359-367.

Abdel-Fattah, G.M. Meghaed, F.F and Ibrahim, A.H. “Interactive
effects of the endomycorrhizal fungus (Glomus etunicatum)
and phosphorus fertilization on growth and metabolic
activities of broad bean under drought stress”. Pakis. J. Biol.
Sci., 5, (2002), 853-841.

Abdel-Fattah, G.M. and Shabana,Y. M. “Effecacy of arbuscular
mycorrhizal fungus (Glomus clarum) in protection of cowpea
plants from root rot pathogen Rhizoctonia solani” . J .Plant
Disease protection., 109, (2002), 207-215.

Agwa, H.E. and Abdel-Fattah, G.M. “Arbuscular mycorrhizal fungi
(Glomales) in Egypt. II- An ecological view of some deltaic
Mediterranean coastal land”. Acta Botanica Hungarica. 44,
(2002), 1-17.

Al-Garni, S.M.S. and Daft, M.J. “Occurrence and effectiveness of
VAM in agricultural soils from Saudi Arabia”. Biological
Agriculture and Horticulture, 7, (1990), 69-80.

Al-Karaki, G.N.O: Othman, Y and Al-Ajmi, A. “Effects of
mycorrhizal fungi inoculation on landscape turf establishment
under Arabian Gulf region conditions”. Arab Gulf Journal of
Scientific Research. 25, (2007), 147-152.

Allen, ML.F. “The Ecology of Mycorrhiza. Cambridge Univ. Press.
Cambridge™. (1991), 184 p.

Al-Rowaily, S.L.”Rangeland of Saudi Arabia and the tragedy of
commons”. Rangelands. 51, (1999), 27-29.

Al-Qarawi, A. A. “Relationships Among Nitrogen Availability,
Vesicular-Arbuscular Mycorrhizae, and Bromus tectorum in
Disturbed Rangeland Sites in Colorado”. Ph.D Dissertation.
Colorado State Univ. Fort Collins, CO. USA. (2002).

ARY%



(115 Sl ALl 4, p3a ) il hadl) L0 s 05 5aT5 s sle Sl dile 3y jallae

Andrade, G; Mihara, K.L; Linderman, R.G; Bethlenfalvary, G.J.
“Bacteria from rhizosphere and hyposphere soils of different
arbuscular-mycorrhizal fungi”. Plant Soil, 192, (1998), 71-79.

Aroca, R; Vernieri, P and Ruiz-Lozano; J.M. “Mycorrhizal and non-
mycorrhizal Lactuca sativa plants exhibit contrasting
responses to exogenous ABA during drought stress and
recovery”. Journal of Experimental Botany. 59, (2008), 2029-
2041.

Azcon-Aguilar, C. and Barea, J.M. “Effects of soil microorganisms on
formation of vesicular-arbuscular mycorrhizas”. Trans. Brit.
Mycol. Soc. 84, (1985), 536-537.

Cavagnaro, T.R; Langley, A.J; Jackson, L.E. Smukler, S.M, Kock,
G.W. “Growth, nutrition and soil respiration of a mycorrhiza-
defective tomato mutant and its mycorrhizal wild-type
progenitor”. Functional Plant Biology. 35, (2008), 228-235.

Davies, F.T; Olalde P. V, Aguilera—omez L, Alvarado, M.J, Ferrera —
Cerrato, R.C. and Boutton, T.W. “Alleviation of drought
stress of chile ancho pepper Gapsicum anmuum L.CV Sanluis

with arbuscular mycorrhiza indigenous to Mexico” . Sci.
Horticuture, 92, (2002), 347-359.

Gong, M.Q; Chen, Y. L. and Zhong, C.L. “Mycoprrhizal research and
application”. China Foresty Publishing House, Beijing.
(1997). P 223.

Liu, R, Li, M., Meng, X., Liu, X. and Li, X. “Effects of AM fungi on
endogenous hormones in corn and cotton plants”.
Mycosystema, 19, (2002), 91-96.

Mankarios, A.T. and Abdel-Fattah, G.M. “Ecology of VA-mycorrhiza
in some Egyptian soils”. Egypt J. Bot., 34, (1994), 135-152.

Marschner, H. and Dell, B. “Nutrient uptake in mycorrhizal
symbiosis”. Plant and soil, 159, (1994), 89-102.

Okurowska, P. “Effects of mycorrhizal colonization and fertilization on
growth and photosynthesis of sweet basil under salt stress”.
Journal of Plant Nutrition. 31, (2008), 497-513.

YA



(@VE7/aY v ) Gl () el aslall Y ca smus llal) daala Alnae

Oudeh, M; Khan, M and Scullion, J. “Plant accumulation of
potentially toxic elements in sewage sludge as effected by soil
organic matter level and mycorrhizal fungi” . Environmental
pollution, 116, (2002), 293-300.

Paradi, 1., Bratek, Z. Berecz, B, and Halasz, K. “Influence of
arbuscular mycorrhiza, P Limitation and Cd stress on
polyamine contents of plants”. Acta Biiologica Szegediensis,
46, (2002), 59-60.

Peterson, R.L; Ashford, A.E. and Allaway, W.G. “Vesicular
arbuscular mycorrhizal associations of vascular plants on
Heron Island, a Great Barrier Reep Coral Cay”. Aust. J. Bot.,
33, (1985), 669-676.

Phillips, J.M.and Hayman, D.S. “Improved procedures for clearing
roots and staining parasitic vesicular-arbuscular mycorrhizal
fungi for rapid assessment of infection”. Trans. Br. Mycol.
Soc., 55, (1970), 158-160.

Pozo, M., Cordier, C., Dumas-Gaudot, E., Gianinazzi, S., Barea, JM.,
Azcon-Aguilar, C. “Localized versus systemic effect of
arabuscular mycorrhizal fungi on defence responses to
phytophthora infection in tomato plants” . J. Exp. Botany, 53,
(2002), 525-534.

Reeves, F.B. and Redente, E.F. “The importance of mutualism in
succession, pp. 423-442. In: J. Skujins. ed., Semiarid Lands
and Desert Soil Resource and Reclamation”. Marcel Dekker,
New York. (1991).

SAS Institute Inc. SAS/STAT User’s Guide, SAS Institute Inc, Cary,
NC. (1989).

Singh, C.S. and Tiagi, S.P. “Study on the occurrence of vesicular-
arbuscular mycorrhizal (VAM) fungi in the root of
Aeschynomene indica under the influence of various
ecological factors”. Z.F. Mikrobiol, 144, (1989), 241-248.

Smith, S.E. and Gianinazzi-Pearson, V. “Physiological interactions
between symbionts in vesicular-arbuscular mycorrhizal
plants”. Ann. Rev. Plant Physiol. Mol. Biol. 39, (1988), 221-
244.

14



(115 Sl ALl 4, p3a ) il hadl) L0 s 05 5aT5 s sle Sl dile 3y jallae

Trappe, J.M. “Mycorrhizae and productivity of arid and semiarid
rangelands, pp. 581-589 In: J. T. Menassah and E. J. Briskey
eds., Advances in Food Producing Systems for Arid and
Semiarid Lands”. Acad. Press. Now York. (1981).

Trouvelot, A., Kough, J.L. and Gianinazzi-Pearson, V.. “Mesure du
taux de mycorrhization d'un system radiculaire recherché de
methods d'estimation ayant une signification fonctionnelle..
In: Gininazzi-Pearson, V. and Giainazzi, S. (eds).
Physiological and genetical aspects of mycorrhiza”. INRA
Publications, Paris, (1986), pp. 217-221.

Wang, C.X., Li, X.L., Zhou, J.C., Wang, G.Q. and Dong, Y.Y.
“Effects of arbuscular mycorrhizal fungi on growth and yield
of cucumber plants”. Communication in Soil Science and
Plant Analysis. 39, (2008), 499-509.

Zai, X.M., Qin, P; Wan, S.W., Zhao, F.G., Wang, G .,, D.LL and
Zhou, J. “Effects of arbuscular mycorrhizal fungi on the
rooting and growth of beach plum (Pruns maritime) cuttings”.
Journal of Horticultural Science and Biotechnology. 82,
(2007), 863-866.

Zuccarini, P. “Mycorrhizal infection ameliorates chlorophyll content
and nutrient uptake of lettuce exposed to saline irrigation”.
Plant Soil and Environment. 53, (2008), 283-289.



(_Q\ZT'~/(=Y~ ~':() u.a\:\_)l\ s(\'):‘ﬁc\)}\e*’lﬂ\ Y\e m}a.u«ﬂH\a:.ABﬁM
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ABSTRACT: A field survey was conducted to investigate the occurrence of arbuscular mycorrhizal
fungi (AMF) and their effects on range plants collected from Thumama area, in Riyadh Region, Saudi
Arabia. All collected range plants were infected by mycorrhizal fungi, but the degree of infection was
variable. In this connection, Anisosciadium lanayum, Lasiurus scindicus and Panicum turgidum were
heavily infected by AM fungi. On the other hand, Rhazya stricta, Astragalus spinosus and Artemisia
sieberi exhibited low levels of mycorrhizal infection. Colonization of some range plants by mycorrhizal
fungi resulted in stimulated plant growth parameters. In this situation, mycorrhizae are more effective in
stem height, root volume & length and dry weight of plants than non-mycorrhizal plants. Such
stimulations were related to the degree of mycorrhizal infection. Significant differences in mycorrhizal
relative dependency were found between five range plants grown in green house conditions. Rhanterium
epapposum exhibited high degree of mycorrhizal dependency in terms of growth parameters. On other
side, Salsola tetrandra had the least. Based on the obtained results, mycorrhizal fungi could be used as
biofertilizers for rangelands to improve growth, nutrition and soil fertility.
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