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Table 1. Effect of studied fungi on in vitro grown H. almierense plantlets (values are means + standard error).
Glos¥) e () <l Jsh () s phamal) Aaliaa iy i) A )
Number of leaves Plant length (mm) Leaf surface area (mm? Identification Isolate
38.50+2.630 a 135.8+6.314 a 1204.0+64.75 a Control  aals
41.50+2.986 a 102.8+4.621 b 1054.2+59.78 a Fusarium sp. H3.2
35.00+2.517 ab 89.0+3.756 bc 448.5+40.01 b F. oxysporum H4.2
26.50+3.403 b 77.2+4.595 ¢ 425.7420.26 b F. roseum H1.1
35.50+5.058 ab 69.1+9.09 c 338.4+48.38 b Rhizoctonia sp. H6.2
28.00+2.449 b 70.749.26 c 297.3+44.54 b F. equisti H15.1
(38,5) 10.48 () 21.16 (%) 155.9 LSDo.0s5

%5 Jlaial (5 siue die Ay sina (58 L 2 51 Y A 3 gandl 8 Lgusdi CajaY) Lgay A e siall
Means followed by the same letters in the same column are not significantly different at P=0.05.

oY) S Terfezia claveryi 4 sl aall slll lady 35586411 5 30840 H, almierense Losell 2 sal cilils s ol shaill 5ili 2 Jgaa
() Uadll o cldass i) o Jsaal) S adll)
Table 2. Effect of studied fungi on acclimatized and mycorhized H. almierense plants (values are means + standard error).

Al s (p) il Jgha Cam) 2ol phaual) Al iy el Al )
Number of leaves Plant length (cm) Leaf surface area (cm?) Identification Isolate
240.5+22.08 a 25.83+1.519a 58.80+2.894 a Control  2ald
234.0+13.04 a 24.88+1.342 a 57.16+ 3.211a Fusarium sp. H3.2
230.5+20.32 a 23.62+2.225 a 56.12+3.902 a F. roseum H1.1
225.0+£16.62 a 22.70+1.085a 55.06+£3.532 a F. oxysporum H4.2
224.5+25.20 a 21.75+1.600 a 54.70+4.232 a Rhizoctonia sp. H6.2
218.0+17.07 a 22.43+0.889 a 53.02+2.805 a F. equisti H15.1
(%8,5) 54.50 (p=) 4.355 (3ex) 9.74 LSDo.0s

%65 Jucia) (5 i die 4 gina 558 Lt 33 50 Y A 3ganl) (B Lensdh CaaY) Leasy Al ilaw gial)

Means followed by the same letters in the same column are not significantly different at P=0.05.
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Laa Ay bl ases Cul Laily cnlall 4)lke (grine IS8
Gl xe 138 (@85 cdug el Hohadlls clacyl (e Hgd 22 B3lian
Ciliaadl e Ll 8 @l Aol el 5% il e Al
-(4 Js2>) (Matsubara et al., 2001) 4 ykall

i) 3aY) o i) B ) shill Aua)pay) 5
b ol Y Gl 8 byl B Ll skl cals
& il SV R roseum Jhdl oIS 38 ¢(gpiee IS8 )
Ausina (3355 2 370.7 il Lanssias S Byl ol Al
F. oxysporum<F. equisti shdll 535 e 718.0 2Ll &)l
720 438.4 5432.0 426.1 il claugia Rhizoctonia sp. 5
dalus 3 1,85 J8Y) Fusarium sp. hadll oIS cps G o s e
isiee 32 sty e S187 & g S Bl gl
il Jsha 8 il <YV F. roseum Jladll oIS . e Lall &)lae
B (ae 86.5 2Ll A3)ke Ligine (355k5 ae 65.2 ik Lausia
wlaugiar Rhizoctonia sp. s F. equisti <F. oxysporum skl
il S pn b o sl e ae 720 5 69.6 691 il
e 821 &l havsie SR Jola 8 1,86 Y1 Fusarium sp.
220 b lgmaen slaill 530 (IS5 . aLall &)lie dugina e (g ks
Ll gy e S8 Gl 2 5 s dagasa GhY)
49.0 in Aalas fgud 838)538.5 (e (3ys¥1 23 sl canlally

Lgaal) ) shaills culi¥) b i) 1Y) Gl Aba) Gale]
e sl el dalias Ciuila S5 Fusarium sp. bl ¢l
(9% B Ay BN el sty (B Jolas il (mlis
Blias daass don SR s Cun cdilal 5V Bplls aliel
coad) e el 2
ol phadl dalua s S5 F. roseum hdll Gisl
Jau) olail eI e Ty Jaadg dall cisa ) alia) il L58,

(bl Uasdl o+ o il (o Jsaadl 8 aill) canliY) & H. violaceum sl 3 ) Ui 4 s paall ) shadll s 3 Jgaa
Table 3. Effect of studied fungi on in vitro H. violaceum plantlets (values are means + standard error).

@Y e () bl Jgha (Cas) ol haal) Al iy ) a3l
Number of leaves Plant length (mm) Leaf surface area (mm?) Identification Isolate
49.0048.27 a 86.5+8.88 a 718.0+33.49 a Control L
46.50+3.304 a 82.1+6.311 ab 518.7£68.5 ab Fusarium sp. H3.2
43.50+4.856 a 72.0+3.230 be 438.4+92.9 b Rhizoctonia sp. H6.2
38.50+2.754 a 69.1+5.574 ¢ 432.0+73.7b F. oxysporum H4.2
38.50+6.076 a 69.6+7.82 c 426.1464.76 b F. equisti H15.1
44.50+3.403 a 65.246.79 C 370.7£64.51 b F. roseum H1.1
(38)5) 14.86 (=) 12.29 (%) 2115 LSDo.0s

%5 Juial (5 sise dic Ay sine (558 Lein 3 5 Y A 3 gl 3 Lt (i aY) gy ) il siall
Means followed by the same letters in the same column are not significantly different at P=0.05.
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(el Uadll + cildass idd) o Jsaall 8 adll) acal)

Table 4. Effect of studied fungi on acclimatized and mycorrhized H. violaceum plants (values are means + standard error).

Gl s () i) J b Cam) 2ol ) Al T a3l
Number of leaves Plant length (cm) Leaf surface area (cm?) Identification Isolate
175.0£13.23 a 13.17+1.067a 37.06+4.345 a Control L3
170.5+10.44 a 12.27+0.449 a 36.04+1.651 a Fusarium sp. H3.2
168.5+15.69 a 12.06+0.718 a 35.48+2.221 a Rhizoctonia sp. H6.2
162.0+13.11a 11.40+0.850 a 34.10+£2.397 a F. equisti H15.1
161.5+11.73 a 11.11+1.179 a 34.10+2.650 a F. oxysporum H4.2
149.0£7.19 a 10.32£1.303 a 31.37%2.777 a F. roseum H1.1
(%8,5) 38.76 (7) 3.023 (3e~) 8.91 LSDo.0s

%5 Juin) (5 sie dic Ay sine (58 Lein 2 5 Y A 3 gl 8 Lt (o aY) gy ) il siall
Means followed by the same letters in the same column are not significantly different at P=0.05.
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oSall 8 a1 asal) ga 13y celieY) e el e Blies diaia
Dbl gai (e a)llg ¢ alall Jilall o) dualyey) haill 8080 e
Al Lavisie (& i ol ol 8 Custiasdll o e € (S
o AVl 8 AT h5e e cgsine <o GBI )l ol
Lgiad 4mids e apll (bl 3aY (mee g il 13
Dbl dudlie L8 (ged 8 A Y ¢ gyt S BEEH Joks
3 gl A Cutivall lgiags U Baganall el o bl
ek ol R o Ll Lpadl 5aY Gayes Dhaill o e Y
A g sl bl Jansgia il ol Aol (el 4 Lo
(ol 323 (ayes st Fusariumsp. shadl) of gl el
Oe gt Blies dana Allay ) 8 B cud Cus
sae g SR Johag Byl shasall daliss (e ISl ol colac)
F.oroseum  ohadll culS g B gsie JSE gl
2l e JS1 4 yes RhiZoctonia sp. s F. equisti <F. oxysporum
G @llyy Al e Bl @layy i) 3315 Lyl
dalua b alal) aiilly R e ddhiaall L) pabel sels
BLRYL clelilaay LoVl e At s (alug (sl lassal
%100 ia %25 (e comgli SERD G Aiide s Cage )
Al Sl ge 138 Gl Y g5is Gayaall Haill gt o
oinl)l G0 LAY e AT gl Apki Glajee clae Jlly
|3 ,iiass ¢(Kanuga Conference Center, 2006) Rhizoctonia
sl e Fusarium geial) (e £ykd ciliayadd Jo¥1 danasil

.H. violaceum s H. almeriense

Lajeddl yeg duajedl shaill (e e dgag bl oyl
Fusarium :lgiey ed iy dhie b 32Y) lils jsial Ladle
«Rhizoctonia sp. s F. equisti <F. oxysporum <F. roseum «sp.
al e U0 asee e Fusariumsp. bl of gl o jelal LS
el S Empan b sl d Lol ¢ il 3285 Ll
Y e g5 IS el Dl JST A8l e dglie gy oS
il gt 55Ral anllly Sl A sl gl L g paal
H. violaceum awiidl 3215 H. almierense Lyl 221 e JS
el Cue sl (pda 385 b Terfezia claveryi Lshaall sl i
e 1 Gilgig Al panse legd dajadl shadlly ALY
-(Whipps, 2004) dals <l

3

AE8lial)

Lpall 32 (apee e Fusarium sp. bl of bl ekl
daay Ll ) b il e el 4 ol aaal cllyg
e onS IS Sl gai (e a2l celieYl e gl da B)les
G Jola Jansgial Aiasid (e o lig ccanll) 8 Castineal) o
Srine e (S8 (gl prlansal) dalis s sial duiai g (gsine (S
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O bl chell LS sl b cutia) Lgiegs Al Basaaal)
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Abstract

Mando, H.M.H., B. Bayaa and F. Albiski. 2018. Effect of roots’ mycorrhization of two rockrose plant species:
Helianthemum almeriense (L.) Mill. and Helianthemum violaceum (L.) Mill., with the mycorrhiza fungus Terfezia claveryi,
to protect them against some fungal pathogens. Arab Journal of Plant Protection, 36(3): 213-222.
This study was conducted in the laboratories of the National Commission for Biotechnology (NCBT), Damascus, Syria, during 2016-2017.
Samples of wild rockrose plant and desert truffle were collected from Damascus countryside. The desert truffle samples were identified at the
species level, and the fungi in the rhizosphere were isolated, purified, identified, and then tested for their pathogenicity on one month old
plantlets, micro-propagated in vitro, of two species of desert truffles plant hosts H. almeriense and H. violaceum. The effect of the fungi was
then tested on plants of these two species, acclimatized in pots and inoculated with the mycorrhizae fungus Terfezia claveryi. One month after
inoculation, the following parameters were measured: leaves’ surface area, plant length, number of leaves, and disease symptoms on plants or
plantlets. Results revealed that the isolated fungi were: Fusarium sp., F. roseum, F. equisti, F. oxysporum, and Rhizoctonia sp. The species H.
almeriense showed high susceptibility to F. equisti as the following symptoms were observed: top necrosis, damping off from top to bottom
accompanied with leaf dryness, partial leaf drop, with final death of all plantlets. In addition, there was a sharp decrease in the leaves’ surface
area, plantlets’ length and leaves’ number (297.3 mm?, 70.7 mm, 28 leaves, respectively) compared to the control (1204 mm?2,135.8 mm, 38.5
leaves, respectively). H. violaceum plantlets showed high susceptibility to F. roseum as they produced the above mentioned symptoms. In
addition, there was a sharp decrease in the leaves’ surface area, plantlets’ length, and leaves’ number (370.7 mm?,65.2 mm, 44.5 leaves,
respectively) compared to the control (718 mm?, 86.5 mm, 49 leaves, respectively). The rest of fungal pathogens showed different pathogenicity
levels on both Helianthemum species which varied from aggressive to nonpathogenic. The fungus Fusarium sp., was nonpathogenic on both
Helianthemum species. On the other hand, the mycorrhized plants with the truffle fungus Terfezia claveryi, were in excellent health conditions
one month after inoculation with the studied pathogenic fungi and showed no disease symptoms. The decrease in plant’s length, leaves’ surface
area, and leaves’ number was small and insignificant compared to that in the control for each of the two studied rockrose species, and for each
of the studied pathogenic fungi. This study demonstrated the clear and significant effect of symbiosis between the two species of rockrose
plants: H. almeriense and H. violaceum with the fungus Terfezia claveryi which led to a mycorrhiza induced resistance against the following
pathogenic fungi: Fusarium sp., F. roseum, F. equisti, F. oxysporum and Rhizoctonia sp., which infect these plants root system.
Key words: Desert truffle, Terfezia claveryi, rockrose, symbiosis, Helianthemum almeriense, Helianthemum violaceum, Fusarium sp.,
Fusarium roseum, Fusarium equisti, Fusarium oxysporum, Rhizoctonia sp.
Corresponding author: Hijazi Mohammed Husein Mando, National Commission for Biotechnology (NCBT), P.O. Box 301902,
Damascus, Syria, Email: hijaz.mando@gmail.com
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