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O ABSTRACT 0O
The fungus, Beauveria bassiana (Bals.) WVuil.,, is one of the most important

entomopathogenic fungi worldwide. It can be found in a variety of natural and agricultural
habitats, and it has recently demonstrated the ability to live endophytically within plants.
The present study was conducted to compare the ability of local isolates of the fungus B.
bassiana to colonize cucumber plants under greenhouse conditions, using two inoculation
methods: seed dusting and seedling drench.

Ten different isolates of B. bassiana: B83, B100, B157, B186, B195, B202, B203, B221,
B239, and B240 were used. Colonization of the upper plant parts (leaf, petiole, and stem)
was calculated after 30 and 60 days of treatment. Other fungal genera present inside the
plant were also determined.

The results show that all isolates used had the ability to grow systemically and colonize
cucumber plants under greenhouse conditions in both treatments. The isolates, B100,
B195, and B240, were the most well-established in the plant. Depending on the fungal
isolate and the plant part, colonization varied from 0 to 100%. The colonization was
highest in the leaf followed by the petiole, and the stem. Moreover, the fungus B. bassiana
survived inside cucumber for at least 60 days under greenhouse conditions.

Additionally, various genera of fungi were isolated from the cucumber, of which, the
genus, Aspergillus, was the most frequent, followed by the genus, Penicillium, with
frequency reached 30.7 and 29.5 %, respectively, 60 days post-treatment.

Key words: endophyte, Beauveria bassiana, cucumber, colonization, systemic growth,
and local isolate.
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=0.0193 =0.0025 =0.1174 =0.0461 =0.0152 =0.0013 p
bl gy Aalaa any LAY cilild Ailsgd) £132Y) Jala B. bassiana shdll ¢ dulaa cifie gai 3(3) Jgaad)
SD £ (%) GUaiu) dps Jausie
s e 5 I Al
Lags 60 2 Las 30 2a Lass 60 2 Loss 30 2n Loss 60 x Lo 30 2
16.7 + 66.66ab 9.6 + 55.55hc 16.7 + 16.66de 9.6+ 72.22ab 0+0d 9.6 + 11.106cde” B83
9.6+72.2a 9.6 + 88.88a 9.6 &+ 55.55ab 9.7+ 77.77ab 9.6 + 22.216b 9.6 + 38.88ab B100
9.6+ 27.77cd 9.8+ 55.55bc 9.6 + 55.55ab 9.6+ 61.11bc 9.4+ 11.1bcd 9.6 + 22.22bcd B157
16.7+ 33.33c 16.7 + 33.33cd 9.6 + 38.88bc 16.6 + 49.99¢c 9.7 + 5.55cd 9.7 £ 27.77 abc B186
9.2+ 44.44hc 9.6+ 72.21ab 8.6+ 72.22a 9.7 + 88.88a 9.6 + 38.88a 9.6+ 44.44 a B195
25.5 + 44.38hc 25.4 + 44 A4c 9.7+ 27.77cd 9.6 £+ 44.44cd 0+0d 9.6+ 5.55de B202
13.3 + 52.36abc 9.4 + 44 .44c¢ 3.85+ 37.77bc 9.6+ 27.77de 16.7 £ 16.61bc | 9.6+ 11.106 cde B203
0+ Oe 9.7 + 5.55¢ 0d 9.6 + 5.55f 0+0d Oe B221
9.5+ 5.5de 19.2+ 11.11de 9.6 + 11de 9.8 + 22.22¢f 0+0d Oe B239
9.+ 38.88c 9.6 + 55.55bc 9.6 + 55.55ab 9.2+ 77.77ab 8.3+ 41.27a 19.2 + 44 443 B240
23.159 23.749 16.5 23.749 14.43 17.187 I}i/?
<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 p

.(P<0.05) Duncan _laal 85 ci¥all o dusiea 3508 252y Glo J5 aalgl) dsanll (e ddliad) Cagall +*
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Gl digph S Lal) aldl Bobassiana Jhill gladiad dud Ao Ll sially G Ai k8l
el

Aalae 3 Y) Legin Lygina (358 it ol clae Vil D881 riarsiivad) Al Jiyla cp A3lie ¢lya) die
2422 ) claags ( sl e el gys Sl et e Loy 30 20 % 20.55 5 31.44 ey Ll
el el Tag ladl) gab b AN aag LS (1 JSal) sl e e labaall (e Lasy 60 220 %13.56
52.77 sl e culSy gsina IS5 3Ll Glatinl G e ST R85l Gics &)l GUagiul L calSs
DVl it e Lags 30 ana % 31,445 51.66 5 62.88 5 «clpalidl (55 (e Lasa 30 2 % 20.55 5 46.66
(1 Jsa)

Brassica oleracea var. <isilal jsia Uil =l 3 ¢ bl siall b oUaiad) dws Giliss o (e
(Pus, 2017) s duills (% 17 5 8) 0w zsls Laiws (%58 5 57) o B. bassiana ksl capitata L.
Walladl ol sl Jals salll dus cilS 3 (olaial) ~las 8 DaS bal ~ly) 450 g a6 .
e %100 J clay Ly cailijll dalas e %50 B. bassiana kil Solanum tuberosum L.
.(Alsaoud et al., 2017) &))s¥) dlas

SOllaall 2l A et 48)la (2020) Ramakuwela et al. aaaiuld ase Jalsal [P bl & la
Last Cun e Lsiea J8Y) culS B, bassiana Lkl pecan (Carya illinoinensis) olSull jsa el
@ilS L (% 45) 5 ) Aiphs (% 50) o) Bladly Hoddl adi ik ae 35)ie (% 16) lain)
a8 Aph g lein 3958 3am a1y (2020) Rajab et al. aus 3 Alad pladlly clall ~sli 8 25kl oda
bl bl ehal ) kil Jlay 4 alad) duhall 8 Al culS LS lall mal & e

leale J3m A sae )l AadlSal) 33k (e ddbidad) il dal glagul e B. bassiana kil 5,8 e
Slo L oda 3aadl Al Ja sane Elagl Wla gyads c i1 ilaaing 80 amid] Cudl) Jil b
(Alsaoud et al., 2017; clall e dulu HBT o (50 Gilanll Egan oo ST o 331 Alajall ¢ piila ye
oada & Gl s il o 40l dls,alls «<Omukoko and Turoop, 2017; Donga et al., 2018)
81s Jadl casdll axy . (Bing and Lewis, 1992; Gurulingappa et al., 2010) 4dabiaall cléyl sy
gl Al el 8 Jaall
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Wabeall | Alelad) | Albaall | Aldlaad) | Alebad) | Alelaall

@ieg A8 glly glud) (e JS Glasind Eua (e Beauveria bassiana shilly JLAl cils W) 8 ¢ 45)Ea 3(1) Joid)
aic LSD gsine 358 Jils One-Way Anova JLad) g sas o SelB JS G dygina (398 o J5 48N §ysal) cijpall) 48,900
.(P<0.05) d;5iaa

Cul) Gig B cad adal) £ WY Aoty SLAY @l (L) Gl (cad) @ (0 B. bassiana jhill e :(2) Jsil)
PDA buy Ao el

:488) pal) 4, hadl) (uliady)
bl Led Le B bassiana sl Jie oWl HLall il Jals dpyhad (alial L 3smy dusl)all il < el
e sy cilabedl e Lagy 30 20 Beauveria (usyaell Shily d5lie dygiee Jil 235 cijeda a8 L 2Ll

& claas sy Aspergillus s Penicillium cphdll e JS Ligine o3 % 44.36 sl dddlaa) donsy

journal.tishreen.edu.sy Print ISSN: 2079-3065 , Online ISSN:2663-4260

134



Gy i caaal  dead) gl & bl @ls glaiul e Beauveria bassiana (Bals.) Vuil. kil (e ddae <o 33 38 jlaal

oy DN i) G Lysine (355 el ol Alabaall o Logy 60 2ny Wl . Nl le % 21.1523.56

(4 Jsal) % 30.7529.5532.2 sl e il 2
e A ey ccDlabaall sy Jd e Al A5 Glie 3 jedyy o) Beauveria Lhill of oS3 sl

B. bassiana gsill of e ¢l Jay L . anall coll L0538 linss 29n 50 (S aly el dlee dagity ang
o JS L el )sdally ddapsal) 45501 llasia) g Ual

Lost 60 323530 220 % 13.65 10.1 sl Gawsiyg Ll (e V) (i)l WS 3 Fusarium gsisd) Jies ol
Ungesy aasy Fs g2l 612 maan (a5 clagy 60 22; Colletotrichum kil J3és . sl e cdlalaall (g
als I selall & seday alg ¢ Nl e ol Gies 305 Glall (e JSU% 1.552.550.7 ) cileag
(4 Jsaall) uhall o3a & Ll (e Cladosporium s Alternaria o kil Ji=)

sk b el ) Aall) eBal) o oM Ay AdAlA) clphadll 3] Al g5V Gans (0 S
G s esat 5 b sl lill Take LAY Ledan s e bl e Juaitin ) 3)VIS A2 a0
(Wilson, 1993; Wilson, culall & WalS 5l Liajas Lgie Loany ()6 28y cdgpladl) cll) hliayan dalSa
Ll b Ayl sy DA bl e logee diape (mbel 440 jela o1 .1995; Schulz et al., 1998)
W bal ol Zuhall Liagy eculal) 8 Lagada 83 5m pal) 0200 chlylal) 50 g3 0 byl 23e 3l L Alal)
Male S SLall e Js3eadl Cladosporium sp. kil & DA o Vsidls (2010) Hamayun et al.
Phoma glomerata cpesll e IS il o (2012) Wagas et al.pans -lall gl 552
paliaial (e (g cosal Cilpigas lall 4gall ALK aly ) 63 Hlall @l e Penicillium sp. s
DU LS agageall dan midg daskall saly Cigpk e LAl Alie aspiaally o gallSly o gl
Aphall LAl (mhel dygal) AsdlSdl 8 lalall bl alaaia) 4l ) (2020) Huang et al.
Jball @l e Jsi=al) Cladosporium omanense gsil G (2020) Halo et al. cufs 4 8 2l
Damping off ;alidl bl baggs mjal cuwdl Pythium aphanidermatum il 4aélSa 4 aale
Penicillium allahabadense cuesidl &1 (2021) Syamsia et al. Jias X . jLall e
Sty Lol die el @hdsd Ghie Slle LS Ll e Gl gl Aspergillus foetidus s
i 8\ eyl Hladlly Jabaal) clall J03 52 g sall 2ihall cilplaill saaiy alaia¥) 8y0 0 ) 5,L5Y)
calall Jaly il Jee e g AT ol daylay
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Taa o) g cpald) o) (il b J3adl Aoty SLAD) il Jals A phail) Gulia¥) 358 1(4) Jsand)

% 225l 4y iall dpally N hadll Lgle jeda ) Aglall adadll axe
Sleay) Eabaal) ye Lags 60 an Sy e lalaall e Lags 30 an il e
)50 e )5l Gl 485 e )5l Gl i
% n % n -

% N % N % N % N % N % N
1.17b 14 | 101 4 2.5 10 0 0 2c” 24 2.3 9 3.8 15 0 0 Alternaria
30.7a 365 [ 229 | 91 | 31.3 | 124 | 37.9 | 150 21.1b 251 | 215 | 8 | 16.7 | 66 | 25.3 | 100 Aspergillus
32.2a 383 | 37.1 | 147 | 406 | 161 | 189 | 75 44.36a 527 | 49.2 | 195 | 57.8 | 229 | 26 | 103 Beauveria™
0.75b 9 1.01 4 1.3 5 0 0 0.4c 5 0.5 2 0.8 3 0 0 Cladosporium
1.59b 19 | 15 6 | 25 | 10 | 0.7 | 3 Oc 0 0 0 0 0 0 0 | Colletotrichum
4.54b 54 0 0 0 0 136 | 54 3.36¢ 40 0] 0 0 0 10.1 | 40 Fusarium
29.5a 351 | 29.3 | 116 | 33.8 | 134 | 255 | 101 23.56b 280 | 22.7 | 90 | 30.8 | 122 | 17.2 | 68 Penicillium
10.95 12.79 LSD 5%

<0.0001 <0.0001 p

Ua gudagy glil) daily ,el Beauveria bl =™ .l gja J$) dakid 396 Jual (e kil Lgale gl ) Al akidl) s N Giai ¢
Alaa) dual e kil lgle ek A Adleay) Aglal) adadl) aae N i 1 L ALaaY) 208 Aad G (pe @AY A lall) GulinY) g A5l
RS g 2l Gua e Al (bl o Lisina Gasd d5ag o J8 agaad) Gads ARNAL Cigaldl i el aoga JS b dakid 1188

.(P<0.05) 435ixa aic LSD (gsina 3% iy One-Way Anova

Slua gilly clalitiuy)

claliiiay)

ol Lo gt Alall Ausbpall L) caliay ) bl

) & LAl @bl lsed) el Jals ey ¢ Las Jsj=all Beauveria bassiana Lhill (Sar .1
Lol 4 Alelaars I ity Gl dyendl)

%100 sy 0 e sty Lhia LAl cils il e 5% 3 B. bassiana kil cije «jlin .2
c bl ¢ 5ally Al Cana

Alea @AY bl el 1 (sdas L5 sd) Alelaall e (5 Jiiy of B. bassiana kil (<ay .3
ity clag 60 Lia Josi saal sl Condl 3 LA cils Jala o1&l B, bassiana il gl .4
el ae agins)

Sluagil)

Gl e Al Lles 2 B. bassiana pladll Gilad ss Ay e deal) dalia o Gaanll 14 daiin
Aaphll o3a 505 gllaiu¥) & el 3l ol Al cl¥all aladiuly Spesall gl 3 4sales ) 3gpdal)
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