Research Paper (Biological Control: Fungi)

AL Al 3l Sk b RS il Suly sl L) Gauad b dugeal) (3 (s g0
Rhizoctonia solani i 4lay) L caal
S uld O galidana pllia Al
db:d\ eC_x::‘)S] daals cl::bj\ < (o) L&, (‘MAE
haitham.sal1992@gmail.com :Julyall Caalill g SV 2 pll*

gdlall

gLl 5ual il b L) cilSully clsidl) £ gaiad b dgall G Gars 99,2026 - dew Guld O siliy plla Al ¢ dasa
https:/doi.org/10.22268/AJPP-001408 .389-382:(3)44 Al cluill 489 Uxa . Rhizoctonia solani i d:Lay) BRI

Josdlly JLaa¥IS syl abel lede cujels Alghs/ 5% bl (e (PDA) elaladl/Usladi= 35 53uSa Hlal dawsl) o Gajadd) kil Jie &
L A Bacillus sonorensis s Pseudomonas fluorescens «Pseudomonas stutzeri dsgal) LyaSil) 36US daynial) i) ey . W) dakaie 8 (5655
Liw caw 0.4 ilig Pseudomonas stutzeri LyiSlh Aladll die Rhizoctonia solani Liayedl) ybill Byaaivee jhdl sal ujj &l 3 bl Santiia gal
Jodayds 5y Bacillus sonorensis Wil dlaladll VAR cpn 0.63 &by hadl) Byaniviad Hhaid o gia Pseudomonas fluorescens LyiSll dlaladll Cuac
o 14 il Braxicee 5l aly 3 doyladll Jagudll sai il 8 Adle 50US  Slaal) auall ael o 0.68 1 ladll spaninn sai Ll Jausgie g Juay
o Al ) iy e O ) sall [l Led Jeas s 20 Lal) Alalas e Ale Alaleall eha) (e alf Aesl aas @llg (%684 iliay ass dusisg
& i 33.2 A0 sl Jaee gy Cun (Dl paen e cisin B. sonorensis LyiSlls asill cu) palities B3 + o0il 2 dlebed) of 2080 Nl
O il cmasl L fie 14.32 ity ally Jiadl JS) gy Alelaall tie c¥nill (ggina (3ol S Lais mpaal) hailly Bila) il cans by 03
Al )l lalitioe Aaleall bySull (ggine ol calael Ly of fae 12,32 cindy Aghall/ 508l Hld b€l (g el it 0il 2+ B3 dlsledl)
k) e P stutzeri uyiSal Aleles s . anll ) 0l 3 dllaall § /30 5.64 5 deall QST ) 0l 1 Alabeall £ /30 4.62 31 LSl e (g5ime
dealad Jasgia 0 (P stutzeri byaSdl) Bl Alebeal) calae Laiy cbuill/£1628.3 by Alghall/ 5l L Jaals Jacigic 5205 & (Bl+alga) L)
~alallfe 955 ) b daay Ally Aghall/ 50l L
oy allads cdails LysSs ¢ Rhizoctonia_ykad Alghall] 3l ¢ jgdall (el :dalida cilals

cOslll danse Ls) daxie pude aslissa Ga O5Sa  uall/alshal
Obar « pend) 238 pe aSlews a3y (Sl Gl () e Le Olese
CpsSS le LLGN Ll Al asle s 85 R, solani il agilisse
cagul Og) 3 aaally JS8N ddbde (Sclerotia) duas plual
sl e 5l ely (asare IS kil Jagaall culeyis (58
L) e Cagylall daglies ASlu laalS Al saal Lial) &
Rhizoctonia  ydll .(Senapati, 2022 ¢Cunha et al., 2022)
coell (93l AUl Jlasg cdpdaall Hedall S8 e 55084l s0lani
S (aliadly Jilal) Cali A oy Lae clail) dpalilg 568 (aledils
(e 2l &6 L (Meschke & Schrempf, 2010) Jgeasdl &
0o dilide glgl (PGPR) clbilall sail 53eal) Ljdall LyaSi)
Lwall claiadl Jie diayedd) Gluwell saliadd)  @lSyall

daadal)

shina 8 Ll Aol 3 AgSW G Supdll/Alghall s Sy
Sodlflghall cls iy L(DiMeglio ef al, 2014) allal) sladl
et Lpladl) i) s Y LDl e Al Jalsally S0
-(Mirmajlessi et al., 2018) shall HLa saga (alisily ool
Ol siall el Al Akl elsl) (e uaell e
oxysporum gy
Ll (8 dumjaal)l Jalsall 020 5 3| «Phytophthora fragariae s
-(Shen ez al., 2016 ¢Asad-Uz-Zaman et al., 2015) <lgiu 2al
Lol gl Ll Slases o Rhizoctonia solani il 3
@l lgaey bl Ga 2all jodall Gad (lajpe s Al

Rhizoctonia  solani Fusarium

https://doi.org/10.22268/AJPP-001408
Arab Society for Plant Protection <lall 43 ¢l 4y y=l) 1aal) 2026 ©

(2026) 3 33 44 Al Ay pol) bl LB g ddaa 382


https://doi.org/10.22268/AJPP-001408

gl olae o g ySae 3 o ging (Sl plaa (8 ADU
dhuly PCR 1 gl cliad . jlaie cle Jo 500 5 Red stain
Sl plan AN Gy &5 o5l Db b ALyeSl sl
Je 500 5Red stain sl Jolas e g e 3 e (g5ian

hie el

il A
peasall CuS dnals el &S Jgia b Aliall L) cupal
S Ly (a1 Ehas SaU cudl sl .2023-2022
bl Laldl) s Al cuby gl g ol g daghs
Ll AR solani hill 7 W aag .2aly asn R solani g yeal)
i) b eyl Ll Slacal ol D6 Al Sy e 5 e
Gl dnjad Baag S MBS 9 adlesy udll/ALghall Gl Dl
Sluags 385 bl Al gl @y ( Sodull il gyl
Bang 66 dawyaill Classll ade cuiecan My ¢ udll/Alghdll dely)

LleUad Ay dlalae 22 (e 430

Ll edlalaa

Gl laliiue (1) bl e labeall ddaall doyanll Criaas
gdaal) gl (s Sgmall () Casig sl Casyy Jeal LK) sl
el deh) e e an (gradll psaadl e L) cilesiad
Ly dllarial @ Al (el Galiies (2) gul/de 1 gdlss
Sl 2 adle DAY dely) Ga (e gl 3 (il goandll o
S s (3)
A L;\Slj «Bacillus sonorensis s Pseudomonas fluorescens
3y Anals eyl AAS (lall BBy aud (e Lgile Jpanl
e Ly cilesialy (Nutrient Broth) Jildl Jacsl) (8 <¥5al) doas
@bl wall (cDEal) del)y (o esiad 2 Guadll ggenall
gyl e Ly allasicd & «Flutolanil 4llxdll 433la Moncut
A 2 g8l DAl de) g (e g 2 gpuadl)

«Pseudomonas  stutzeri &gl

Garall jhall lghuli A LpaSll daaladl) padl Lol

Rhizoctonia solani
sy eadle LyiSll cN¥ie duaiil (NB) Jild) Japill Jasy ylas
adle slaiall NB Jaussll (e o 1 cineal ol dasf sl dialall
Bgams Wil Wil 39 (NA) Janssl) (g5int (5 el ) Lyl
Ge g iy & gy As Gl diat DA e dilate
Aebadll @S - al U 3S5e b aw 0.5 by (ajeall il
GLbY! cias . LSl dilia) (50 4laall Alslas &5 ge Cilye 3

383 Arab J. Pl Prot. Vol. 44, No. 3 (2026)

s ol Al LSyl Sl dusall clilady
Ol Lgal LS i) dagliall (mnaty clall sai u5as o DA
Abbas et al., ) ©bialy daludl e R solani (ayea) il
.(Shafi e al,, 2017 £2019

A0 Al Cpend L)) Aol (el Jleiad (535
SULall g et Al Al Gaens e Jany 3 ¢ Gall/AThal) el
Cag lall (8 Sudll/Alahill il pei alats A Tude 05 of oS
s Jaaty ccilial) sleals cdaskal lle Ll Jia LS e
Clalias (e 29 Aush Hodn (p5S5 (8 2o by Lae (duaddiall 5l a)
sasall Aulle L ) Jally (A0 yealiall aliidly s
-(Shukla et al., 2019)

Ayl g cuanl) Jjga

Rhizoctonia solani k&) J =
bl & Jspsll (any (e R solani Hhdls ladll Gliall Cuaes
JedllS LYl Gabel conell Dufalghi cilbls e el
Dstall Caadady celally liadll clilall sda Caadani & ¢ haalls
5655 i) asasaall 2051508 Jslaes Cadie o Baa shal I
lass cJslaall Ll A1Y abeall slalls jsdal) chial cilue 5 %3
rall asl) e Al Gl e e gy madii Gy e iin
aladll bl Jdy symmnd elgml ax cad) Ciladll (PDA)
Lyl sl Cual @lldy l/ae 250 Ampicillin gsesl)
Mo a5 sl 030 Bla dapy Lialal) b GLbY) Gy
il e i bkl 5 BLlY) Ciand uiaatll s olgn)

PDA 13 Jausl) (ggins Glabal ) cilisg dyadll Lagl)

hadl) sl ) panddal)
0o dle 10050 s dase 33 kil DNA padlaiud &
5 Ss0 750 Ll Carcale(old 5) sans saill dn duykab Spanione
gaddinl aih Jleadud DA e padlain) Jelas (e
ZR Fungal/Bacterial/ Yeast DNA MiniPrep™ DNA Kit
SISy «Zymo Research 8ygaall A<3E1 (e 53))sl) Cilandadll s
Maxime PCR PreMix kit <153¥) aiha axiial DNA J) Cie Ll
Jleaisl ae iINtRON 4S54 (5 (i-Taq) 20plrxn (Cat.No.25025)
Integrated DNA Technologies 4Syd (e daiiall iliald) (e z5)
S5.8 IRNA &)l ITS dzhiad diamidlls company, Canada
¢l 5°-TCCGTAGTGAACCTGCGG-3’ gnu‘\z\ ssalll)
Gaiag A (5-TCCTCCGCTTATTGATATGC-3" 4l



Ol sl Tangly el Il pmes g dea 5 5 ebaall Jslaall (00
izl Glbal Sleas dslaall @lis€e palaial (uld & .
Laglen 3Sh ol Jslan jpcmnt @ . jiagili 490 dage Jh e
anld Lo el (Gl (bl aiall au)l 5eSslall Su g

Sl <Al e Al 8 20 LSl 585

il Xl il e ol S -
S i = 0 Al |
10000 x Jeaill 3 alall juall ana % 42 Sl A

diBlal)g gkl

wasall jhidll Lial) pandldal)
I Ak e RSN Cangs casiial) Alesl) Dol il gl
s ¢(A—1 JS&) DNA (e daaly a)s y9eds paldieall DNA
DA e il copelal LS L (Dt Llee 83 e b 3ay
SoaYl Sl e DNA (aeall PCR dubiciall 0l Jelis
da)> 3929 S5.8 1 RNA &34l deaadiall ITS cliab aladiubyg
el 1) 550 o leana 8

o slaeVU Shdll Al Jisall el 25 DS Gy
Cuadd S5.8 1 RNA &)5all (saiigal€onll gullaill dugiall ol
Limall el ae gty oy sl (grinn () dusgyaall Al
LS €%99.57 aslial) s caly 3 JF817349.1 (allall o311
el BN can Adhll R osolani kil Al Gla.
.0Q253416.1

Total DNA
550 bp

P o asiadl gl Gaaall Sl yeSl ds il (A) L1 JSa
Al 5 Jleainls PCR @l SloeSU daa il (B) <Olay)

‘ Ll
Figure 1. (A) Electrophoretic separation of total DNA on
agarose gel, (B) Electrophoretic separation of PCR products
after using a specific primers pair.
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Table 1. Effect of different antagonistic bacterial species in
inhibiting the growth of the fungal pathogen Rhizoctonia
solani.
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B1= Pseudomonas stutzeri, B2= Pseudomonas fluorescens, B3= Bacillus sonorensis, Oil1= Rosemary oil, Oil2= Garlic oil , Oil3= Neem oil.
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Abstract

Mohammed, H.S. and K.F. Saeed. 2026. Role of Some Biological Methods in Inducing Total Phenols and Sugars in
Strawberry Plants Infected with The Pathogenic Fungus Rhizoctonia solani. Arab Journal of Plant Protection, 44(3):382-
389. https://doi.org/10.22268/AJPP-001408

Rhizoctonia solani was isolated on PDA from strawberry plants that showed yellowing, wilting and discoloration in the crown area.
Laboratory results showed the effectiveness of antagonistic bacteria Pseudomonas stutzeri, Pseudomonas fluorescens and Bacillus sonorensis
in inhibiting the growth of the pathogen fungal colony. Laboratory results showed the efficiency of antagonistic bacteria in inhibiting the
growth of the pathogen fungal colony, as the diameter of the colony of R. solani when treated with the bacteria Pseudomonas stutzeri reached
0.4 cm, with the bacteria Pseudomonas fluorescens 0.63 cm, and with the bacteria Bacillus sonorensis 0.68 cm. The chemical pesticide gave
a high efficiency in inhibiting the growth of fungal hyphae, as the diameter of the fungal colony reached 1.4 cm, with an inhibition rate of
84%, four days after treatment, compared to 9 cm, for the control treatment. Field results for determining total phenols showed that the garlic
oil extract (Oil 2) + B3 treatment (B. sonorensis) outperformed all other treatments, as the average total phenols reached 33.2 mg/g fresh weight
under the influence of the pathogenic fungi, whereas it gave the lowest content of phenols when treated with rosemary oil (14.32 mg/g). Results
obtained also showed that the treatment B3 + oil 2 produced the highest level of total sugars in strawberry fruits, reaching 12.32 mg/g of fresh
weight, whereas the lowest total sugar content was obtained following the treatment with plant oil extracts, which reached 4.62 mg/g for
rosemary oil, and 5.64 mg/gm for neem oil. The treatment Bl+alga (P. stutzeri + marine algae) excelled in increasing the average yield of
strawberry fruits, reaching 1628.3 g/plant, whereas the treatment B1 bacteria + P. stutzeri gave the lowest average yield of strawberry fruits of
955 g/plant.
Keywords: Root rot, strawberry, Rhizoctonia, beneficial bacteria, seaweed.
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