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Figure 2. Effect of endophytic fungi a) TB03 and b) TR41 isolated from yew on growth inhibition of F. oxysporum after

7 days on PDA

o 3l 38 @B ol g Silew Ay Sk Loy
ol posisedll J5j5h Sotun 11828 L s e Sl
2 p92)l38 @8 posbuse 15 Yo Mop> (lise (oS A
sl 51455 TBO3 2,6 4 by jo alRiolojl Ll
(St Sl iS5 5 o3l 35) S0l 05,5 18 5
Sentuunw gl (13876 51 oslatwl plply ol cusy a
Oygot (2l laSlen e JI o epdle
Sl G309 S8 @8 GRIEl e 5 malites pd

b dinlgd w2loe b ablie

Joess glpal cudonl syl pld wyp

A asudie Syalup SBUISEB L odd o sl
Polen @8 48 )l (lise 3 j Cudgdl slag)B o &S
o 2,0 g9 (515 size S| Fusarium oxysporum
OVl &S a3 e Gl (Y Joio) 60ke anolie Jgio
ol Cuwd 4 TRAL cudgil z,68 )3 )5 )l ) jloe duoyd
ol gy cuda il lag BB plo b (g)ly o OMST gl)ls oS
~dlsy Seets SISB L 0ad jlos jlas s s 5l 2,68

Oy bl TF38 z,6 50 o 5l s 00,5 1> TS


http://dx.doi.org/10.52547/ifej.10.20.1
https://dor.isc.ac/dor/20.1001.1.24237140.1401.10.20.10.7
https://ifej.sanru.ac.ir/article-1-450-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.24237140.1401.10.20.10.7 ]

[ DOI: 10.52547/if€}.10.20.1 ]

Con s Sl ano g loiny o olS l5ienld s oldl argiee

Fusarium oxysporum 3 lay z,8 4, jl (g5l s yd p cudgnsl slag )8 Wb (Hhro bzl £) ko dunlio =Y Jgio
Table 2. Comparison of the mean (+SE) effect of endophytic fungi on the percentage of growth inhibition of

Fusarium oxysporum

Polows pogbse 35) 51 5yl05k w0 RSy gl glag 8 S8 lajless

VY/EAE - [y TB93
vo/saxs/yyl TB02
Y'Y/ V£V /A TB10
AV AT TB03 TO
\O/AYEY/FYIM TB21 (sl )
YY/ovE - [ooK TB22
VAASY/FEK! TB31
YY/\SEY/YAK TB17

¥Y/¥at. /v TR32

FEAVEV/FOED TR11

FE/vs Y /008" TR13

FE/VEEY /58N TR23

FY/) - EY/ryeD TR14 T1
£r/a0%) £\ TR44 (TS=Jbyg) ,Sz,8)
FE/VYE. [aydn TR31

OY/\Y£. [AsCCe TR21

FV/0sE- /oM TR54

YV/AY£+/A® TR41

OY/d0% Y /vaPed TF51

/et fyalim TF53
ya/nEy /vy TF32

O+ /MENVNSCT TF63

o8/ +¥£\ /oY TF67 T2
/Ay ™ TF83 (posagll U398 257 ,)
VEIYAE ypKIm TF16

FANEEY/ O TF26

FY/FEE YY" TF65
OA/SOEY/[5YP TF38

L)l gl gixe AMB] o2 L LSD Q}o}i 70 gdaws 53 oS yuie B S Bl gyl slaSilo

Verticillium  asle cxsl sljisylow Jolos 51 oL
osals 1y F.ooxysporum sl5 o ke (slaassw ¢ Dahlia
Ay ) adsy cpicren FLOXYSOrUM cudgusl z,18 e
&S o cdablxos 35 Pythium ultimum asle ole )3 lew
V)

2B L LoygSey il claalis oy yp
2l slals & W5 jasuie Fusarium oxysporum
doyd duglie BaS S )lon dawg g D) @Blo Loy3gSy 5
Trichoderma harzianum 4l & ol L S
(V) 392 J3y95 2 (SH)I05k (je o piien
bl s B Jege Ll

&S cél WS PCR Jaae 5l Jools b Jlgs 54Ul
o & bgpe wla Vom0 g6 wle 0
Phomopsis  sbs s 4 3lsie )50 als ¥ g Fusarium
.34 Colletotrichum

s Bl oo byl slag B L g bogs yS I eliul

olye 4 lacdgnl S1.0) 25 Liglen Jelge S8
sl Shy der I il Jelge @l () 08 loe
Cunglie Wl U5 coljre Ggmlisle 698 ((ljee
(F) 2l lsee 09 @ S 2Uly 5 Sotann
oblS codlw 4 S8 > SUlg > 4 cudgul slag, s
OB Jie b s adlas Jb 3 loanlis jsba
2 Cuoglio l>ol 4 408 Piriformospora indica cos gl
caled ol dlws 4 F. 0xysporum ,ly ,> Musa spp.
bl 58 1500 (sow 3l (A) ol Sl T gl 5]
Jole S lais & EF119 4w F. OXysporum
A NP s bl ) eSS
A8 o Jes Phytophthora infestans sile s logg!

B & s s K0 el (YY)
Slow Sl g0 iy Cudail S lgie 4 F. Oxysporum

M8yl osds (gilwlis cudail slag B JoUse bl =Y Joi>

Table 3. Molecular identification of endophytic fungi isolated from yew

NCBI 3 o ¢ &S Calud oy ol glwlid Cudauil 7,18 iy
MT446060 Voo Fusarium solani TR41
MN452141 Voo Fusarium brachygibbosum TF38
AB640842 A/ Phomopsis sp. TB03
MH168336 A Colletotrichum gloeosporioides TR21
MT560216 Voo Fusarium proliferatum TR23



http://dx.doi.org/10.52547/ifej.10.20.1
https://dor.isc.ac/dor/20.1001.1.24237140.1401.10.20.10.7
https://ifej.sanru.ac.ir/article-1-450-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.24237140.1401.10.20.10.7 ]

[ DOI: 10.52547/if€}.10.20.1 ]

Cama o Joxidgs ilanan g lainy o) yolS l5emlB walae ¢gliil 4gume

o b Juols TS= gy Sottuw 1S z)B L ok jlows
Fusarium brachygibbosum = slag )5 55 ol
Fusarium Lolletotrichum  gloeosporioides
B gam (slae, ;> Phomopsis sp. 4 proliferatum
SI5L lise o yieS A oo odaliie 4T jglailen Laiil
S S ylee o p> VY/AY L Phomopsis sp. z )58 4 by e
)l Jlos ) b s Sl 5l cadgnil g6 cnl g

Wo Gliwe) g 5wl IV ojlad [ood Jlo olpl gla S (colisps:

o bwlind Codguil gy B s o5 U1 €08 sy o
LXWY
JRS KCWIR AW El)ﬁdml Cudglil slag B olos
poshne 15 o0 2 > sixe Sl el g osdlos sl Jles
duwlio Jlages wlul sl F.ooxusporum 3 les z,18

pgsbce 1) 5| (SAS oo o) (o piidy (Y IS) (5:S5Lee

s &S 5g Fusarium solani z,6 4 bgye (S )les

90 a
y b |
= 70 C s
2 L d
) 60 N
o 50
3
‘3: 40
& 30 €
i 20 T
R |

0
Phomopsis sp. Colletotrichum Fusarium Fusarium Fusarium solani

gloeosporioides

proliferatum brachygibbosum

)‘A&)..u Slodds (gilulis wﬁ}.\:‘ dl“E)B

Fusarium oxysporum z,8 .3, jl (s 15jb doyd i o jl o gl sl Cadoil (lag ) 15l pSils dunlio —¥ JS05

(8515 (5l5 sime B3] oo L LSD (y90] 70 gaws 3 oS yiio b K B> (gl (sl uSilio)
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Extended Abstract

Introduction and Objective: The yew tree is a native conifer of Iran. This plant is the main source of
the anti-cancer drug Taxol. Research has shown that yew coexisted with endogenous fungi. These
endophytes increase food availability, resistance to pests, diseases, and environmental stresses by producing
secondary metabolites that they provide to their hosts. Isolation and characterization of this type of
microorganism can be important to discover new species with the potential to produce antimicrobial
compounds. Therefore, this study was performed to investigate the effect of systemic fungicides and
antagonistic effects of endophytic fungi isolated from yew against the pathogenic fungus Fusarium
oxysporum.

Materials and Methods: This research was conducted in Gorgan University of Agricultural Sciences and
Natural Resources. To isolate the endophytes, two groups of plants were used, including plants treated with
systemic fungicides (Rovral-TS and Fosetyl aluminum) and control. Treatments were applied by foliar
application in three periods with an interval of seven days. After foliar application, the root, stem, and leaf
of experimental plants were used to isolate endophytes. Selected isolated endophytes were used to
determine the percentage of inhibition against F. oxysporum. Finally, molecular identification of selected
and effective strains from isolated endophytic fungi was performed.

Results: The research results showed that all the endophytic fungi isolated from yew could inhibit pathogen
growth. Based on molecular studies, five strains of identified endophytic fungi belonged to the genera
Fusarium, Phomopsis, and Colletotrichum. Fungi which were identified from fosetyl aluminum-treated
organs showed the most growth inhibitory effect. Among the identified fungi, Fusarium solani had the
highest inhibitory power with 71.81% inhibition, which was obtained from yew seedlings treated with
rovral-TS systemic fungicide. The least inhibitory effect was related to Phomopsis sp. with 12.97%
inhibition. This fungus was isolated from yew seedlings in the control treatment.

Conclusion: In general, the results showed that endophytic fungi isolated from native Iranian yew seedlings
have a high ability to biologically control the pathogen F. oxysporum. In addition, the application of
systemic fungicides not only directly inhibits pathogens, but strengthening endophytic fungi can protect the
plant against pathogens as well.
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