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The role of Mycorrhizae in controlling of root rot disease caused by Rhizoctonia
solani and reducing the water stress of Maize in greenhouse conditions

Azhar Enad Mahdi Alaa Eadan Hassan

Abstract :

This study aimed to evaluate the efficiency of mycorrhizae (Glomus mosseae) on the
control of root rot disease caused by Rhizoctonia.solani and the effect of water stress on
maize plant in order to find friendly environmental manner to control disease. Laboratory
experiments have showed the virulent ability of the R.solani and the percent of the decayed
seeds reached to 57% in PDA media.

When examining the effect of pathogenic fungus in the percentage of germination in the
soil of pots and growth indicators there was a decrease in the percentage of germination was
74% compared with the control treatment 96% as well as the pathogenic fungus has led to a
decline in the dry weight of shoot and root and height.

The pots experiment in the greenhouse showed that the three irrigation amounts 50, 100
and 150 ml (water stress) have no effect on the percentages of seeds germination which
were72.92and 71.25 and 70.83%, respectively, but they effected on the growth indicators
(leaf area , stem diameter , plant height and number of leaves) .for leaf area was the highest
area of paper rate in the irrigation level of 150 ml, amounting to 70.62 cm?® while gave the
irrigation 50 level ml less leaf area amounted to 16.45 cm? As for stem diameter the highest
rate recorded in the level of 100 and 150 ml for irrigation, reaching 0.46 and 0.43 cm
respectively, while the lowest rate at the record level of 50 ml for irrigation reaching 0.28
cm?

The results showed also that there are significant differences for the rates of plant height
between the level of 50 ml for irrigation, and levels of 100 and 150 ml who were very close
in as the rate of plant height to them, 13.74 and 13.91 cm amounted respectively, while plant
height rate at level 50 ml for irrigation dropped to 10.85 cm . and also there were significant
differences in the average number of leaves of the plant between the irrigation water levels
which gave the irrigation level of 150 ml highest rate of the number was 3.54 with significant
differences and clear all levels of 100 and 50 ml, which was the average number 2.13 and
2.33 respectively . but there were no differences morale among the treatments in the case of
R. solani or no to the previous growth indicators to plant maize .

The study also showed ,in pots experiment in the greenhouse, when using three levels of
Glomus mosseae (2.5, 5 and 7.5) gm Pot have had the same impact on growth indicators of
maize plant and all those levels effected on the activity of pathogenic fungus R.solani . and
inhibiteded by its impact on the plant.
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£ saxall Jsh root | root (gm) (cm) | of shoot | of shoot on | il

ol | Qisti(gm) Qs Jdsk | Js¥(gm) | Jsi(gm) (%)
ilad) gl | pseal | dlal G| bl G| ) A

£ saxall £ saxall gradll | psaaall| £ geaall eatment

gl @il gradll | (g padl) dlalaal)

11.25 0.240 1.43 5.20 0.204 0.618 74.00 R .solani
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Table (4-2) the effect of mycorrhizal inoculum levels and Pathogen with Water
stress(irrigation water quantity) on germination percentage of maize seeds under

Glasshouse conditions

sl (B(5 ) $la A lal) Aga¥) 252 53 02 paall Sl g ) ) sSilal) AT (ha il glasa 15U (2- 4) Jgaa
AL ) g )i ¢ jiall 3,41 el (%) by

(%) <) 4 (%) Germination percentage The
Therate | Fungi (waral\a®) |3l 5 sSubal) I8 4 R.solani | amount of
of rate The concentration of Mycorrhizal il Irrigation
irrigation | R.solani inoculation(g\ pot) water (ml)
amount 7.5 5 2.5 0.0 (D)5 A 4
A Jaa | kil Jara
72.92 =R.S - 100.00 100.00 100.00 100.00 R.S-
99.72 46.67 40.00 50.00 46.67 R.S+ 50
71.25 100.00 100.00 100.00 100.00 R.S -
R.S+ 36.67 50.00 50.00 33.33 R.S+ 100
70.83 -| 100.00 100.00 100.00 96.67 R.S-
43.61 46.67 40.00 33.33 50.00 R.S+ 150
71.67 71.67 712.22 71.11 Inoculation rate
gl Jara
6.486 = inoculation 4586=R.S  5.17=Irrigation LSD 0.05

15.342= interaction
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Figure (2): the effect of irrigation levels and inoculation on the germination percent(%b)
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Figure (3) the effect of R.solani fungi and mycorrhizal inoculum level on the
germination percent(%o)

100
90
80
70
60

50
40
30
20
10

irrigation (ml)
AR
NS
mdaVon

germination percentage( % )

JHHI

R.s-

X
wn
+

il

286
ISSN 2072-3875



Gy G add

(2017), 294 - 278 :(1) 9 - &t lyyll gglell lygll dlya

(%o) S dgaad (B (5 1) Sy glana g R, ) il (4 )dsd
Figure(4):The effect of R.solani fungi and irrigation levels on the germination
percent(%o)
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0 sl e panalat?7.5
Qs o) Jyaall gili Caaa s SO Jalai Ll
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Ay gl Gsiue Ll papalae 755 5 Ll
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A (5 1) iy glasa (g By siaall Alle i 53 llia
dalue Jare ol il Gun 4850 daliwd dually
Galy A Je 150 gl siee A Ad s

i e 50 sl s siua el s b 2au70.62
Jare Wl 2o 1645  carlyy clall 48 55 dalise
Lagin S da 100 N (s simal 48,501 dalidl)
Lk Ae dllia o) A Linas 2an 48,11 cualy
A Al 6 50 ) Aaluall s )l 5 s O
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o B lae Al okl gl il
& dAy A s g il Al paliall Galialal
el sl g S g 5l (5SS 5 4 sladl Apde V) (0 5SS
(27) <l 8 ) salall 0585 418 MUl 5 4 53l
@A ) & ddlall sald) o8I el e Slad
Al Gl sa el Gale A8 )1 58 a0 I (5 32
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Cinuagly . (1) 2eals (8) S, awe Adiie Ciela
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Legd 4 )l daliall Jass sie (IS G 4ilial e
G elly s 3xs sl Je?an 44,573 545552
alpsSiladl Hhad Jd e clall dlaall i



Gy G add

(2017), 294 - 278 :(1) 9 - &ptlyyll gglell sylygll dlya

Dhil Gl Bad s04ilae s atlilal U Ja1005
die 48 5l dalil) 3b ) (A Al g0 1y sSalal)
150 @) ddbeay (o jeall il dgay axe

oanal\da

6 siua edi] A )5 Aalie JB) Gilas Lain() 48 )5l
@ Gsn Sy Gaeadl pladll Al die (g )l
Calins LS Zan 63,46 il Cus 1Sl
JB0 )l e e Adle dygiea Gl

Aabuall (A (5 sla dgas) ladlalgadla g 53 o2 paal) shadl) g 150 sSilall A (e il glena S (3-4)J s>
RN Cul) G gy i ¢ jhual) 341 cildl (Paw) 485l
Table (4-3) the effect of mycorrhizal inoculum levels and Pathogen with Water stress
on the leaf area (cm?®) of maize seeds under Glasshouse conditions

J:\SL";S\ (e u.a‘)mj\ ‘).ESS\ EJﬁ pae g \J.\\Jéw\
Lol gl 1) Ailaad) |l oSl day Y
0 ax 0.372 5 0.383 5 0.406 5 0.400 Vsl
Lol Jan Cua oAl ey o Glall
Ja 150 s sle AueS Aldlaa 3 (L) Ll L i
Al pae die | Sl Al a2 25 5 pll
alre ge 480 an 0,600 CilS 5 (i yaall ladl)
B3 ixs 13850 s 0,466 &5 ulS I 5 sl
1 395S) 5 3 55 (o) D 53y L) L
08 s i3 s LIRS K10 Sl 5 i (53
ae Jo 50 L;JX\S\:\AS‘UAL;ALAB} Gy AP ‘_,,A\_a
hdll ddla) en ZWll a2 75 525 Sl
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The
(Paw) 48,60 daluwadl leaf area (cm?) fungi | amount of
Irrigation |  Fungi rat (Casal\ad ) 341 sSilal) 18 dgas R.s | irrigation
rate J2eR.s The concentration of Mycorrhizal R.sukill | water (ml)
A Jara Jhadl) inoculation (g\pot) Agas
=R.S - 7.5 5 2.5 0.0 ()N
16.45 44,573 16.56 14.97 12.53 17.80 R.S-
19.97 16.94 16.25 16.60 R.S+ 50
48.11 =R.S + 46.05 44.68 49.84 47.70 R.S-
45.552 50.28 40.86 48.68 56.84 R.S+ 100
70.62 71.34 75.97 72.57 64.87 R.S-
75.33 74.00 67.47 63.46 R.S+ 150
46.60 44,57 44.55 44.55 Inoculation rate
Al Jaza
interaction 4.48= Inoculation 3.169=R.S  3.88=irrigation LSD 0.05
12.243=
ohd i e clall Qleall dg Nl O (4-4) I A i) sl —p (Gleal) b -

sany G Blall s LM}EA@@L;«L&JJA&L&
Lgu\)wdmg;\@q;g)suugg}m
0.46@-.'&;&4)” J« 1505 100 &M‘Q
@H‘&)MO.ZS&%Q,S)“&5O 5 sinall
S s ‘é‘)l\ el ua\s;.a\ & é\...u]\ )Lé ua\s;q\
fae )y ddle gl aall aae 3B Ll L cul)
Laa DS 5l Leaan gl clallly adall aa) = A8l
daliaial é& Q\_.\ﬂ\ BJJ§ pae g <Ll 41 T
6 Laa 408 32 ga gall 401221 paliall (e BalELLYI
Cing 0 (1) 2ea) ae 130 By Blad) Hlad Galis )
a38lial pae e yeall Hhasl) d8lizal M\A‘;Q)\AM‘
R.S (b aall skl o ga 5o Glull jhad Jasa oy Cua
S my e 0.388 OIS adilial axe die 5 4w (0,392
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0 o 0.300 iy 31 5 asudl Alelae

Sl Lhadl EYaee Jil Gdae) Jllg RS (a el
ee d)lae Ml e s 0.2665 0.233 <uilS Cua

B 8 (g sladpas)  (lal) gl aga sr ol aall Shadll g 150 sSlall g (e iy g B 2(4-4)J 52
AL cod) g )i cat o) Jial) 3 M) bl () (Elad)
Table (4-4) the effect of mycorrhizal inoculum levels and Pathogen with Water stress
on the Stem diameter (cm) of maize seeds under Glasshouse conditions

(p) @l k8 Stem diameter (cm) hadl) The
R.solani amount of
Irrigati | Fungi rate CU! das irrigation
on rate R.s (wamal\af ) 5 sSital) water (ml)
A Jma | hill Juwa | The concentration of Mycorrhizal Agas
inoculation (g\pot) (G A
=R.S - 7.5 5 2.5 0.0
0.28 0.388 0.266 0.333 0.233 | 0.300 R.S-
0.300 0.266 0.266 | 0.266 R.S+ 50
0.43 =R.S + 0.333 0.400 0.433 | 0.433 R.S-
0.392 0466 | 0433 | 0433 | 0.500 R.S+ 100
0.46 0.400 0.466 0.600 | 0.466 R.S-
0.466 | 0.400 | 0.466 | 0.433 R.S+ 150
0.372 0.383 0.406 | 0.400 Al Jara
Inoculation rate
0.0573 = Inoculation  0.041=R.S 0.049=irrigation LSD 0.05
0.130= interaction

GYanal ddly a¥lal axe 5 Rosolani Lkdl
G ghal Aol Wl 0 el jaall 3,3 Gl gl )
Gygina g dlia 0S5 a1 Sl i Ail)
Ul (e Adliaall il giual) o Ll g6 ) Jara A
12.89 il 4y e af Glael Cua |l sSiLall
3kl Alales ae 45580 o 12,465 12.67 5
da S Gl cldl gy Jae Sl e
O dasdaly dgiee g dliag 0 aw 13.33
syl dldae Cilel Gua() Jalull cSllae
Slel Rsolani Lhdl s Jel50 ol s sl
Ol ae Al an]5.27 OS5 Sl gla )Y Jaea
2 pw 1373 cils Al Hhdll asa s dlaledll
O gl a2 5 58 5l dldlas e Lysine RliASY
2.5 S ill ldlan s an]5.07 iy il im jan yhad

ISSN 2072-3875

289

(5 -4 ) dsall b bl osell - il gl
Gilal) g & ) Y el Al 4y gina il 3 llia
Je 1505 100 G siesall 5 55U Ja 50 (5 sl (10
Glall e ld ) Jaee &by dua o (b jlie LIS o)Al
oaddd) Ly (sl e aw 13.91 5 13.74 ¢
Lﬁ)ﬂ Je B0 o siwdl Lg <) &@J\ Jaza
Lﬁﬂ\ ‘_,’_\Ld\ Agay! ‘_A\ Sy g i 10.85 J
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( 28) wsals Jalaludin 4l Jlalle a5 slally
3L e Glomus callosum ksl 3,08 )
cdn aleal) el 585 il Jighl 8 dasale
glsd o (21) Aituri s Banni Sy WS
Lol L) e ALEN L Glomus sp. kil
Lo pad 5y csld\ ¢l iall o)Al Gl jaliad)

bl gai 3l ) (Al Cpa g il 5 ) susll

kil bsae J100 A ssied Al
) sda i€ 50 415,17 <l Al 5 R.solani
a& 5 Sl Ja100 ol Aalae adlan Wl 45 jlis
150 sl Adalae G5 (ym yaall Hhadll 3 sa gy L
e WSy (el Hhdll sm a8 5 S5l da
el e 385 0 a14.03 5 14.17 A
b s s 5 sinal aial e Y ALl gl el
Dhd Jlexinl) die Jadadll a8laly lall el Cpaad
Gl il a1 L e S 1 Sl

B (g sla dgas) Alall dga¥) 252 5: o aall hadll g 150 ) sSilall P (e by gisa 8l (5- 4 ) Jgaa
AL cual) g B cad (aw)s ) uall B4 @il gl )
Table (4-5) the effect of mycorrhizal inoculum levels and Pathogen with Water stress
on the Plant height (cm) of maize seeds under Glasshouse conditions

The amount
()<l e Plant height (cm) kil | of irrigation
Irrigati | Fungi (Uamal\a ) 5l s sSilal) &) das R.solani | water (ml)
onrate | R.S rate The concentration of Mycorrhizal (o) s N Axas
A Jara | hill Jara (inoculation (g / pot
=R.S- 7.5 5 2.5 0.0
10.85 12.908 10.07 10.23 10.30 12.40 R.S-
11.07 11.23 9.37 12.20 R.S+ 50
13.74 13.13 13.57 13.80 13.50 R.S-
=R.S+ 13.73 14.17 15.17 12.90 R.S+ 100
13.91 12.772 13.53 14.03 15.07 15.27 R.S-
13.23 12.80 13.67 13.73 R.S+ 150
12.46 12.67 12.89 13.33 Inoculation rate
Al Jaza
0.825= Inoculation  0.58=fungi R.S 0.714= Irrigation LSD 0.05
2.036=interaction

Claw Gy aiilaal ae gl R§ kil 4Ll 4l
Rodriguez xS 1@ (0 oalleall 313,00

sk e Ve G aglleninl e (37) 05l
slaandl 33 il Lt Glomus spp skl
a AibiasS A il bl calelds 3ol ) Jasy aa
O bl (5 sine B ) Ay ) saall (al jal Classe
s Syl a5 Sl Jsid (sl e 53
b e (131 )osuals Kizhaeral e ol 4l o
L3 sSolall hady dadldl e g dadlall o) jiall 5 A
m¥ S sk 1shaY Glomus intraradices
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O (21) Aituri s Banni +S3 L ae @lly G3d0
) e ALEN W Glomus sp kil gl
Zx @l.d\ c\)s...a]\ a_).'ﬂ\ u\_\.\l )4\_\’1\ :Q_)\.@A
s by (Al G ssially ) studll Laguas
Slel Jad OOlladd) Jalail dually Wl colall
Gsal Gl ae 5 S ) A @6y 2ol Jaea
CalS Ay asaadl il ALl G100 sl
S st ddalra o Lisine lAY 45 4.00
366 5 3.665 400 <& Ay R kil
sl A (8 ) g5 By (sl e 3,665
Glall gl s ‘_,’A g Lﬁﬂ\_g \_)g\_))s..}bd\ )J:A
G kil eV I e Slmd il gl sl

. ;L‘J\J LS_)AY‘

3y by Syl Jsid Jodly auSs sl
AL Gl e e el Hhadl (K pe g Slill Gilela
O (19) Rashad s Al-Askar ows 0 4 o33l
G. leies Sl ekt o gl lenind
Ll palall dlal 32k dawi (mia intraradices
3y DA e el sl )il (e (e
30l 35 Ailiadl jualiall 3 34 5 ol saill jules
ilag 31V Allad g A guadl) LS pall (0 Sl (5 gina
3 (20) AL-Azawy 255 e slidly dag yall
Gigaspora s Glomus spp ! sSilall <y ylad
Ablaball )sda (el G pe AbaY) mis (S Spp
F. 5 R.solani gea el ook dll ge il
Cagyb Gnt Alill gl et A e solani
ool Ul C¥aae clany Jially aaall Cul
OS5 zallae 5 58 5l & 3l 5Y) aaad dpudlly Jaee
5 0.0 GSHl e Ggine caling ol (o315 3,111
0. sl Ll 3.000 53.056 Wl ol 2 2.5

cladl (319¥) 2 B Alall AgaV) 293 g3 o saall Shidll g 150 sSilal) AT (e il glesa LEE (6-4) Jsia
AL il g b s 6 jhal) 5,30
Table (4-6) the effect of mycorrhizal inoculum levels and Pathogen with Water stress
on the leaves number of maize seeds under Glasshouse conditions

The
Alusd) 2 [eaves number shadl) amount of
Irrigation Fungi (wamal\ad)| 3l sSilal) 7 W das fungi irrigation
rate R.S rate The concentration of Mycorrhizal | R.S | water (ml)
A dira | kil Jara (inoculation (g / pot Azas
=R.S- 7.5 5 2.5 0.0 (F)g A
2.33 3.00 2.00 2.33 2.33 2.66 R.S-
2.00 2.66 2.33 233 | RS+ 50
2.13 3.00 2.66 3.00 3.00 R.S-
=R.S+ 3.00 4.00 3.33 3.00 R.S+ 100
3.54 3.00 3.66 3.66 3.66 4.00 R.S-
3.33 3.33 3.33 3.33 R.S+ 150
2.833 3.111 3.000 3.056 | Inoculation rate
Al Jaza
0.3034= Inoculation 0.215=fungi R.S  0.202=irrigation LSD 0.05
0.7567= interaction
Aeayl il 2012 el de (635 ¢ daal-] + salaaal)

Juala g gai & ULl G ded ) ) Glibia g Sl
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caba glee elyde ¢ e dna ¢ Gl 211
ohdll 8 3 2007 s e e
s il Trichoderma harzianum Rifai
drala dase Ll o 35585 30l 5l Jsadll 4 slaa
23-14.(3)5 .35

il panis 1977 Gamle 3 ¢ Olan -12
ol el Gliis (azs daslie o dael )3l cillesl)
Al oSl oandl Hsda Gty Dl el D
K] BLA IR FE P NEN P R T NEN DY

Sl o g Jalaill 2001 lae slad ¢ bea 213
shils  Meloidogyne  javanica 43
Lila) 4 slia s (la33U & Rhizoctonia solani
Gyl ok daals — de ) M ALK jriale Al
el mygsi | 2015 | il e Lua ¢ WL 14
@ Al Al hull s Al dal gl (an
oé=il cuwad/ Rhizoctonia solani  kadll 4a lia
dagell A A Ly Gisey daiallciga
Aaala— Aol )l A piale Al Akl
) yall, 48 1)

& &l 2015, s ae il de 3 5ke 215
ol 38 ) Gl A eadll (dadll (e dadlSa

Macrophomina shall el
— el 3l &S | ol 55 da 5kl | phaseolina
RECPNIEEPIEN

ms8.2007 g e ue e ¢ cdlha 16
claliieadl; Ayl Jolsll dsdldl @k
ohill g il Ualladl (3l = 5 (i yal ALl
— dgal) 40 Hiwal Al Rhizetonia solani
Sl iyl rlaac gldle 117
Rhizoctonia solani kil G, 2010, S
el @0l sady s il e asdilg s
polall A3l Alaa | Lgsy LsbeS LiadlSag

Gl (1) 2. 4el, 3l
18-Agrios, G. N. 2007 .Plant pathology.
Academic press 606pp,Newyork.U.S.A.
19- AL-Askar, A. A. and Y. M. Rashad.
2010. Arbuscular mycorrhizal fungi: A
biocontrol agent against common bean
Fusarium root rot disease. Plant Pathol. J.
9:31-38
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Gall 15 -1 (2) 7 . del )
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