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Table 1. Isolates and their collection localities, used in this study.

&9l @ex Yoo oljme alaz ol =S
Location Host species Isolate Ser. No.
OleasS dilaie —y>g Festuca paratensis FpGanl 1
HleasS ddlate - g Festuca paratensis FpGan2 2
SleasS adlate —y>g Festuca paratensis FpGan3 3
R Festuca paratensis FpGon 4
0939 -y Lo Festuca arundinacea FaFh 5
iSGlgs adlaze - liws S Festuca arundinacea FaTshl 6
iSGlgs adlaze - liws S Festuca arundinacea FaTsh2 7
yae Jg ddlaie - o) Festuca arundinacea FaAl 8
Ol 3 — o Festuca arundinacea FaFnl 9
Olos 8 —ageiie Festuca arundinacea FaFn2 10
& g = 5 lgio] Festuca arundinacea Fasm 11
0958 — oylgho! Bromus tomentellus BtFh 12
obT 58 5,8 — (ylpaol Bromus tomentellus BtFd 13
Wge 3,8 — oylebel Bromus tomentellus BtMh 14
Sl psul 3,8 — olbl Bromus tomentellus BtAbi 15
&lasl 3,8 — oleaol Bromus tomentellus BtAni 16
Olpasl Lolium prenne LpIn 17
I ol = ol ol 4y g Lolium prenne LpApm 18
Iyl = ol ol sy g Lolium prenne Lp1Prellude 19
I, ol = oy ol 4y g Lolium prenne Lp2Prellude 20




S9y 5° o—tle caLizee slaylw 5l cudsas] sladaslos ooy Olasin -2 Jyo >
PDA sl ¢t Laiwa

Table 2. Description of endophytic fungi colonies isolated from various graminous plant
on PDA medium.

A5 phd 5 (S bl S ;0 A Moz 3929 Y o)
Hom aSp by alisy a5y Sy A5 g v P A, ale
33,60 o
(mm) s
12-13 - - PUESHS oS - + + FpGanl 1
10-11 - - INETS oS - + + FpGan2 2
10-11 - - PUEEOS oS - + + FpGan2 3
4-6 - - NS o - + + FpGon 4
5-7 - - PUESHS oS - + + FaFh 5
5-7 - PUESHS oS - + +  FaTshl 6
7-11 - - ohie S8 - + +  FaTsh2 7
5-7 - - INESH oS - + + FaAl 8
5-7 - - PUES oS - + + FaFnl 9
5-7 - - bt oS - + + FaFn2 10
5-7 - - PUES oy - + + Fasm 11
20-33 + + 0,5 KW + - - BtFh 12
2-3 - - ehil a8 - + - BtFd 13
25 + + o5 oS + - - BtMh 14
19-26 + + o5 KW + - - BtAbi 15
25 + + o5 KW + - - BtAni 16
15 - - INETH oS - + + Lpln 17
2.3 . O K 4 - " + LpApm 18
15 - - 0,5 KW - + + LplPrel 19

12 - - IS oS - + + Lp2Prel 20




PCR STy aly Jslmo anad sl o i 5 03Y olse =3 Jgur
Table 3. Materials and their quantities used for PCR amplification.

STy 5o gl sl bl aly cdils o3ls
14/85ul U S PN
2/5ul 1X 10X oo 2,15 15 mM L PCR i,
0/5M1 02X 10mM dNTPs
11l 12/5uM 12/5uM Skl e
0/075ul 0/75unit Sunit / pl Sesls Tag DNA o, 51
20pl

ITS1, ITS4 - IS1, sla,55kel sl PCR il al> 1o a5l o3 sbod 5 lo -4 Jgo
IS3 —11-1,11-2

Table 4. Tempereture and time used for PCR ampilification using primers 11-1, 11-2,
IS1, IS3, ITS1,ITS4

Ol ez, oles plxil ad> o 593 slass
(o5 s6lw)

94 ATS) as3s 3

A1, IS) aass 1 (denaturation) e ywlg sl

94 s 1 s yusly

50 AS)aiss 2

60 dS)aass 1 (annealing) Jlas! 55035

68 A1) aass 1

72 aids 2 (extension) s ;.S

72 aa30 10 s by 901




CASE 0 -] 10 15 20 25

Label e AR Kt St ey i o s e e b ke A Rt il 1B indblede e +
LplPrell 19 -
Lp2Prell 20

LpIn 17
LpApm 18 —
FaFn2 10 =
FasSm 11 -
FaFh 5 -
FaAl 8

FaFnl 9 v
FaTshl 6 o
FaTsh2 7 e
FpGan2 2 =
FpGon 4

FpGanl R
FpGan3 3 o]
BtFd 13

BtAbi b ]_
BtFh 12 :I——
BtMh 14

BtAni 16 e

aye sWard s, 51 oslicel b SPSS V.10 1531 65 50 (555850 cbaools 4y Loy ya ol S5 000 -3 IS

Fig. 3. Dendrogram of morphological data using Ward Method and squared Euclidean
distance using SPSS V.10 program



M 123 4567

iS5 ol 4S 00l ) p slaslas 5l lax i o g3beax 550-750 Wb oll -4 Sl
bl o ITST, ITS4 gl 5571 ITS4
Fig. 4. A 550-750 bp band produced in some isolates with ITS1, ITS4.

1- FpGanl 2-FaFh 3-BtAbi 4-BtMh 5-LpApm 6-Lp1prellude 7-Lp2prellude

M 1923 456 7 89 10 11 12 13 14 15 L
550-750 bp

444 bp




1000 bp

111, 11-2 sla 55T L PCR 355 5 o 45 (s3> 1000 ool ol -6 JSi
el odal oy adlllae 0550 Codgail slag,B 5l calises slaaslo
Fig. 6. A 1000 bp band produced in some isolates with 11-1, 11-2.

1- FpGan3 2-FaFh 3-FaTshl 4-FaFnl 5-FaAl 6-FaFn2 7-BtAni 8-BtMh M-Life Marker
III (Roche) L-Ladder 50bp (techlologies)
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Abstract

Mutual relationship between endophytic fungi and some gramineuos plants is one
of the recently known host-microbe interactions. Endophytic fungi are classified in class
Ascomycetes, order Hypocreales, tribe Balansieae and mostly genus Neotyphodium.
They are transferred into the progeny via maternal stock and have many benificial
effects to their host plants, such as resistance to pests and diseases, environmental
stresses such as pH fluctuation, drought, salinity and grazing. because Iran has a wide
range of plant genomic resources and is known as one of the origins of gramineous
plants, it is necessary to know more about endophytic fungi and their presence by using
classical and molecular methods. Twenty isolates of endophytic fungi were obtained
from seed and leaf sheaths of Bromus tomentellus, Lolium prenne, Festuca arundinacea
and Festuca pratensis. Mycelia of endophytic fungi were observed red or pink in seed
and leaf sheath when stained by Rose Bengal. The DNA of endophytic fungi was
extracted by Murry and Thompson method with minor modification. In order to confirm
the identity of endophytes, three universal and specific primer e. g. ITS1, ITS4, IS1, IS3,
and 11-1, 11-2 were used. All isolates showed a 550-750 bp band with ITS1, ITS4 and
eighteen of them showed a 444 bp band with IS1, IS3 primers, which is an indicator of
Neotyphodium endophytes. when primers 11-1, 11-2 were used, a 1000 bp band was not
observed in all isolates. Isolates FaSm and FpGon3 that did not have shown a 444 bp
band, may probably differ from Neotyphodium endophytic fungi.
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