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Extended Abstract

Background and objectives

Powdery mildew of sainfoin (Onobrychis viciaefolia Scop) is one of the most important diseases of
this crop, which primarily spreads in the last cuts and causes loss. If this disease spreads widely on
plants, it will cause the loss of leaves and, as a result, reduce the crop’s forage yield. On the other
hand, because there is little research in this field in the country, it was necessary to conduct research
to identify the superior populations that are tolerant to the disease and have desirable agronomic
traits, which was the goal of this study.

Methodology

For investigating the reaction of different populations of sainfoin (Onobrychis viciaefolia) to
powdery mildew, an experiment was conducted using a randomized complete block design in three
replications in Karaj, Iran, with ten treatments including two improved populations and eight
ecotypes of cultivated sainfoin collected from its habitat and identified from different regions of the
country. Evaluation of powdery mildew disease was done in natural conditions in the last cut of
plants in the summer of 2021. Disease evaluation of treatments in the field was done by recording
traits such as_disease incidence and severity. Also, a greenhouse experiment was conducted on the
same populations using a completely randomized design with four replications of the treatments,
and at least five plants were considered for each ecotype in each replication.

The inoculum was prepared by creating a spore suspension with a concentration of 106 spores per
ml and sprayed on sainfoin seedlings of different ecotypes at the four to five-week stage that had
eight to ten leaves in a greenhouse with a temperature of 23 to 29°C and relative humidity of about
75%. The reaction of ecotypes to the disease was evaluated two weeks after inoculation, and the
infection percentage of each population was recorded. The evaluation in the greenhouse and the
scoring scale similar to the field evaluation was conducted following a scoring scale of one to four
based on the treatments' disease severity percentage. Also, the dry matter (DM) vyield of
populations for four cuts was calculated.
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Results

Based on the variance analysis data of the field trial in Karaj over two years, it was concluded that
there was a significant difference for both disease severity and disease incidence at o=1%
level. Also, there was a significant difference in disease severity and incidence at a=1% level
among all populations in greenhouse trials. The results related to the disease incidence of the
populations in both years showed that in the field trials among all the populations in the first and
second years of the research, population number 2 had the minor disease incidence in the field, with
values of 33 and 30 percentages, respectively. In the greenhouse test, the same population with
values of 47 and 60 percent, respectively, had the lowest DI rate among the populations. Also, the
results related to the disease severity (DS) of the populations in two years showed that population
number 2 was known to be the most tolerant to the disease, with values of 18 and 10 percent in the
first and second years, respectively, and other populations were considered as susceptible to the
disease. In greenhouse trials, population number 2 was recognized as the most tolerant population,
with 23% and 22% disease severity in the first and second years, respectively, and other populations
showed a semi-susceptible to susceptible reaction to the disease.

Conclusion

In total, by comparing the average data in field and greenhouse tests over two years, it was
concluded that population number 2, with an average disease severity of 14% and an average dry
matter yield of 14.68 tons per hectare, was known as a disease-tolerant population coupled with
desirable dry matter yield. Although this population was not completely resistant to powdery
mildew, it was introduced as a semi-resistant variety (MR) to the disease, as its disease severity was
less than 25% in all experiments.

Keywords: Disease severity, Leveillula taurica, powdery mildew, sainfoin, susceptibility.



Y.V Yoooles YV e o) i 5 e 0l ol 5 Ses3 Slaios ale a0

@r s&ﬁ'i@'ﬂ)é@;é% J%@@;L&g#wm‘%%oé@x&\gh}w Ol 0 (b3

T sl Lo aemme rr_\b P ‘Vg.-k-? s & sz dem s
S oS 3518 s 5 sl (e Bl 5 U a5 kol Sl b luslind SAS Syt s 5 =)
v.rahjoo@areeo.ac.ir : 5 xSl
LAl S w5509 s 5 risel (Oladod plosle Ly 5 J6 4 5 POlol Sliiss b loland Y
ol ‘CJS ($ioa\as a2 ) u‘l’er lidss plosle o 5 I 4 s C‘)\"‘ Oliisd dwe o ltils =¥

ol Lz g (g5 5laS @IS uﬁ}yj Dl ol (g5, plel & ol ad @L’w PRUIEYI%AY u:)',.ﬂ 5 olides S e olasls -

oS

1ae g adle

A 5o i oS cud Jpame ol golen o tage 51 SC (OnObrychis viciaefolia SCOP) e sl (o b (6505 S 55len
Jyame 3 Shase 8l 5 S ) (250) 5 002 55,50 Gamse wb (2 28 Jpame S35 (rrws sba & oo 53 Solew ol S e s pond
4 JA-%-A E{EYGWIeS @.Lﬂm J}lﬁ‘ A By R r\-’.ﬁ‘ 3,05 352 g At g,e‘ 23 58 J—”‘-’ 23 G3de Olidss S J..J-’ 4 (2o 5 ~-’°J§@
NGO W - ] I TIPS WIS S = B VT ST - Rt Ui FY PR BN LS S SCH RSy ) PN L ST S b

ORI PY

JoS Sl CJL | R _;ffl $35 Sk 5,ken 4 (Onobrychis viciaefolia) ! iz lacians (28ly ) sk 4
bl 5l o el s bt 5 oy, 3l et sl men oS et 5 8L 35 Caman 53 Jult Sl Ve LSS A s ol
r\’ﬂ" r)Le-? oz 0o Jle o e gl o @-‘J’ Lyl o 55 6505 St olen bl ~-*e.->J§ |l GJS adbete 5o Jlo 55 Soe 4y o) ) il
B s Slals O}U'T N Pl ole Sa o-fﬁjn s, Wle Glaw el bas, e oo )les o ;%ﬂ =L a8
sbul b owloly e w8 k5w, o Jilam LSS 2 50 Camex » Gl s Pl boles g0 2 IS e b ol Sals CJL
= b Ll Ao e 5o Cilie bl 4 L)ﬁf e 6\“"‘-?}“\.5 S0 2 900 g J"‘Jg_{\"“ P (’)3.-&.-5\ AT 4 sl O sl g
L 8b 5 el 4053 VO ssde i Cusb 50l 8wl a5 YA LYY los L)oo b GladS s wag 458 00 b et gl)ls oS Sain
205 mlide S8 s bl G Carer u_f;)ﬂ 45 ol s r\ed‘ onbe ol e ais 9o Ol 4 bizuaes 281y oL
Sz oole 5 Slas piman Al r\ev" Lol lew Cas sy 5 s Dl b K 2o ol S el as5e o bl alis
B S PR ST POy Jp T

b

SVl Sogll oy a5 olew ©a Blod 51 on oatsl slacman Il 53 b S 53 slas e gpei] lls m slaesls sl &
e 3 Solssime Ol Sl asss 5 (olan i 51 bl alS 5 Gl slagses] 5o iols ol 00 =7 o 5o (ol e

S > Slass e Sbosel paamess a5 b olad Sl 5o s bcwmer Syl woss o 4 bae s ey a0l plas 0 =V,


mailto:v.rahjoo@areeo.ac.ir

03 Sl oals glas a5 s ol 4 ) f—’}n S oy Yo XYY L o4 Gedes SRR Jol cldle 53 Y o)les Cunen (L ren
s Cio & by S s ez 5 L buman g 1 (Sosll ol S aoss B 5 TV L Coman pen i SIS o5
4 ol Comax op Feste 293 5 Jol sl D3 s Ve 9 VAL G 4 Y el Coamen aS0b s 55 Il 5o 5o iciaes oles
2o 3 YT S IF LY ol Coman 5 IS slagypa3 53 k50 3550 el (Slas & o baman Lo 5 ot ai bt £ S 55 (ol

1 S ant

Gz oSle LY oilet Coman & 08 5wt ol Sl 5s (B SIS 5 las e slapsesl 5o basls il aslis b g seme 5
wsle S ool s Shas b (olan 4 Jomeie 035 0lsie 4 Jle Lo SUS 5o o5 VF/PA wsle S ool s Shas 800 5 0050\ F (5)ley
035 203 YO 51 S g g5l aan 3 ol olaw i 552 ol e Sade Ol 4 ol cslia 0355 ar S s asle b
S (e polieans o8 plsie 4

- Leveillula taurica « sl s o oo S ol 2155 ol 1608 (slo 5

(Mihail & Alcorn, 1984) cul suss), Jls ! doddio

S 250 2B Gty sl s 4 olen Jule 20 LS (Onobrychis viciaefolia Scop) .
5 bay as, aS cel s Joo 5l @S 2 @5 S Cots & bR o5 5l clasyle

(Mehrian & = 55 Joame  coaS S el oLS (Mazahery-Laghab, 2015) s,1s ol |

& luas &S oS ) sbowws , Bamdadian,1990) sl B 5 6ol 5o & T s cla ke Ll |

(Celiket wj, 00 5 0ds i (X5 oo 0331 ool (ol s Il oyl olies S oliol dax )
by eaz bl Ol el al, 2011)
S ows S Lasis (V44-) Banihashemi , Sharifnabi

By Dt K3 b s ok s Bsobelsl
S olste 4 g sl pas 5 b s s 4 olS G
e (Jy adly (23l es J1 e el 5o Stis oole ol PSS [N U VN Y SO PP PEO P K
S Slaie 5 alisMe JB palS als 5 Hb s, C31 cnl & 5 558 08 AIK Amig gash s bau g oS
Dt 3 RS 53 s el il i 22 s as 5l Ko (S (Kaplan, 2011) asl e o5l
Slagn (Seear il a2 5 pe B o0 el 8 el b olE ) i el e
siizs 5> [(Alizadeh et al., 2013) sz saslis (Li, 2008) ol sty 55 S 550 B E5 4 2

oo e 355l s 4 (1991) Nowroozian oo S Solon el Slaslan oo O LSe

2385 5 0l 30l S8y (e S olow 6 e s ] e lgsles oS asle s U
Sran xS sl Gl @l Sl calsy bapls (Mehrian = & S 5)ly  pom  cmx  onsb
Lol (oulee o Suie 4 a3l o ol (Lev.) Am. 56 by Jols Bamdadian,1990)
c,u JS o0 Js 2 sl ey o 2 o ol S oS G)L’e‘ or) .4zl o Leveillula taurica
Sas ol (B 2o e Ll 5o sl sy Ll sl Wiy Sas 5 08 bl o oy 5wl
Sdess JB 5 S tsn Wl el &S b ol 5 b 5 a5l o)) s sboans L 31



Y-4

cansly o w8 WS s el Clis
S $oloss 4 455 53 LIST plal 55 s GJJTC“-?
Yool Colg 0 &S as e b Ll o s b
ol S e sl sl S5 855 55 aw S
ol 4 Cuslie lp ae ploe 4 5 wola plas
Coanl 4 4> | (Celik et al, 2012) waz 5 2
oo 5 oaste Sladss lassle oS olsis 4 el
ol b Siin (Llan 4 s Joos aney 5 528
s ) ) 5o by ool 5l S el s
oll 3 (Y- -Y) Mollaei , Heidarian L g 45 el
aclie 5 SLo)) olee cov e 5 Il
G o ) el e Gl s Shee
2 B W PR Pl b Suier ol
bl 5 a8 ol oo o581V ol Sl Gl )
2253 Ol p S s edd d)ﬂ@e- ol pl alis
2o ol oYL 5 asial S s (A7) Sa )
o5t X=ol,b S slaaw S 5o (Vo) Ssyll
el Sl prizman o sdalie (np 3 5 2 S L G
a3 S pamia Bog Sl 5o pusn 350 Slio S0k
e Sadie 4 B4l 51 oYL as s Sl cw Sl S
Setr oobe s Sdas VG Ghls 5 wese ol |
S &S s wale 8 OS5 o5 \Y/A)
VW) sie s Shas 5 Sogll dos oy a8 4 sl
ol Bl b 1 Ses wsle 3l GBS s s
Cho 5 Sis oole 5 S B 3l Ol 5oy i
C’D’w\ P33 o s S S e gf-’jﬂ 250
s S es S lB L LG1 s 5 N G b Sl bes S
b S g 4y i VL (g S 5
slasle S 50 6,500 o Sl mmd 5o il 5 |
S \Y s, » (Kahrizi & Farshadfar, 2002)
S $olan 4 gl sl o sl A sl
25,5 3 YoYAY (Sl s IS 5o &S az bl g0
ol Slew 4 e S Bl 5 e 8 S5 Jee
(Y- .#) Tadayyon , Jamali Zavvareh  ji>ws .54

YoJL«.Z‘Y'\&Q\j.\ﬁ)@fohgcw\j&ﬁjbw@kcqj:.‘.

Ll s gleaol adlate 53 o)) ) s & s s sl
Sl 005 olasl 5 Glpe auly e |
Slap pasS oS 15 S Lakie wdd ¢l L. taurica
el i 55 0blE 5l S 5l sad ool pan
O T Yo L5 B LY I 5 V-3 | N 'S
el 53 ol i S ol Jole 6 S
L. C)b Geis ) 0o aibiong e B L 5 0ls K leas]
5 4 G el oM plgaol ol s taurica
(Sharifnabi & az <ol 58 el 8 oS coza
Looons slap s L5 basls s Nekoei, 1996)
(Corell et el suis S5 Cilises liime Lo taurica
(1961) |, K» 5 Vasjagina Jl. ol s 4 .al., 1987)
S el o 1 Lotaurica 5l polasl - 3 S
les S

5 e Lo ede Ol opl 4 iy e
Sl &S Cl el (B, 4 anly WS sz, Jol e
L Bl Mosba s e Ol cals
ol Sader 4 Gt Culas Glalpae 5 2L
&8 e .(Morrill et al., 1998; Marais et al., 2000)
2l 4 o a8 WIS S sba bl
e SIS pnaS )y il el s S
2 sie Solan 4 0bLS 5l &S Gl Y ol
Sleass Lo b Lba S b)) sbaf B
S dted Shde lew 4 e G adess bl
A 45l gbedaple s Qs gaos ol e
B U WU E AR PSR Y WP S [OW P IS
58S aal oSl s a5l sbed e e by
Marais et) cwl oYU 355 bl ool sbasl
.(Morrill et al., 1998; al., 2000

Spdders ol o Ay 5 6l O lallas
Sy W s olaw cpl 4 Cas el s S
sgdme oler B sl s ate ) 5o Olidss 5 5l
b Yo gl oo ane)y cul 5o &S 2y o sl
Comexr WV ol Conlis s Pl 4S5 50 Yo N



wCamaz Vo g pdy oo ol b5

P oo X3S adllas ()05 Sade olew 4 Jomd ol
5] Comam a4 Sy 4z cal 4 0 p03] Sl an
G2 Goken 4 Jess 5 WS Slas L 5IN0YOY 5 Y-
Ry foio sbaaes 3l

(YN F) oS 5 Jafari Lu g o Koo adss s
Corax YO Lol ol on 4 (2l Slio s Pl
5 o) ‘Jufﬁ' A A ailate T2 02 e
R Caras wL@J 2 &S -*e.bf IR JL s 5o (el
(Disease  Ssgll aoys peS L WS AL S
s | (Disease severity) ¢, <as 5 incidence)
4 S Comexr opjJesite 40,0 ¥/04 50\ i 5 &
Slr o 0 Kolse 4y e Shde gley

(YY) oLes 5 Alizadeh Ly & by o
T aileie 5lem 3 el Comam V4 Cslin 5
Comexr 93 M ol 505 5 o e ‘J\jrﬁ" ol
o 22 YO 5 xS ol as LVOYOY 5 Vel
ol S a5 I ool e 5513 ol a4 Jaie 05 S
on iy o) ob 4y LS 55 Sis 0ole ()5 o s rG)‘
i s S ool s cl Bl Gl ol
Ko b s ol s Je B olam sy Seble

ol 4 ol Gl aciaes 280, BB,
S s S s e b S
Ma,u$@¢aﬁ~¢&~)J@T@u45M;¢g
Alizadeh et al., 2018; Alizadeh et al., 2019) .l
(Alizadeh et al., 2013; Sepahvand et al., 2013;
b gays opl ow=es Naseri and Alizadeh, 2017;
3o Qi by il SGdes clbeeds, b
ol Dlidions 3o 5 528 @l 5 b S Slaios
53 el 5 oat ol 238 S b 5k 5 S 4 s
Jhe 5o Sl w8, 9 VPN Jle o Y Lo 5 Lo o8,
At el (6539 S Hlan 4 Josie S VFHY
Klods B ae

G903 5 03 Coenl bl lean ) &S LT )

Yy

bl Sl el i STNY (28l 6, s ol b
Lil o 55 el o35 St olan 4 5528 Gl
o ] Msgae sl oS ed 3 as)e 5o b
SIS 5 Base salie law 4 281y 5o bS]
o Solem Sy 1Y) L o US ) a5 s S
S olew ad Y0 L g b Sl u,-fé:ﬂ
Al gl 1, Sl
b Sahdes Jl Sl Ga 4 6 K Gies o
Lyl s s el Caman Fe oy e Sade (ool
C)b RES v—s\e.j)\ gie.\ﬁﬂ as e 5o ol gl L;L*“
ol b S Hlan Jole olsie 4 L taurica
ol e oL s as e ol ol s

Cunaz 5 (458]) g TV Cumen 5o &S 0 gl
b o olen 0 Sk b (olgol oLl 558) - Y7
Comazr Jolo 50 Coman VY Joss olse 4 0o, YO
Sbtares plsie 4 20,5 00 b YO ol S L-TA
QM\%w\-@°}J§)°}§Wc€3w\-@W
Cama oot b S 15 aoyn Ver GO o ool
5 e ady s Shas JEolTF Coman 5 4yl FY
S50 SBlgmenr Co S 4 cod ) WYL S S
i) ae Tl o b ool i sadle s adlae
(Alizadeh & Jafari, 2014) szls ol

Foogadders lipol ailt o wlas idsw s
Jh an Dae 4 (e Sain Hlan 4 ol Copman
Slacures Foome 02 5 M e b kil o
4 Jorte Glacumer plsie 4 gl 5 2 5 WS
b Gl Lo Ll 5 s plile ool
Ol o cpl s Np Hlen 4 Ooline Conlis
5 e sl 5o law @as 5 Sl ol 4 ol
(Alizadeh et el aczls )53 Jol Sl 4 cos £ o
al., 2014)

s b (Y1) ks 5 Alizadeh i o»
VS I VUM R USROS A KPC A PR ST
s 5 s Sas s Shae el olis wl o



Y\

JS slaw 4 eyl slawiy JS slaw as i ey 4y
Ao o w)\Anﬂ )L&a—l JA B [ w)LM L;Lbé\;‘y
alo (Vo dolas) 5 alaly Sl sslaad Ul Ss )

o 5

DI = % x 100 A doles

oblS slaw Nit, S5 01 5oy DI dolas ) 5o oS
Co el aaz Gl BLE S sl N eyl
Voo e SO 1 eslaad b byl olen us
Horsfall & Cowling,) wsas gaues 5 (V Jous) ¥ U
o)l es>s (1978; Naseri and Alizadeh, 2017
Lia s ol sbay 5 (DS%) ol ous
A Solew Sa S oy Sopo b b gsg’)ﬂ
Ly » 5l asla al) J1SS » s 6 Ve (o, 48,5
G iig oS axle 5 S eyl sl wons o
ol patlaoly amals £l i i 3 S50
Aoy sdalin b Cures 2 ol o u..iLA IEEEW
Fo) 6 Ve S asle ae L, 0 S Sal
S SV RGPS U P WISTICA A REPISIP- RS VIS EIPERR.
wolie OHeo an boles 5 a4l sas S5 Wl
SRV VS R PHES VP BRSO ‘(p\-ﬁﬁw) Jomio
Slalie oy P Comer 58 osbl
A0 lew 4 e Cures plgie 4 ey Oliios
xS

Sie 3l am Sax eole s S (g Soslul gl
5 el cals e CL PSS p s aals
Bile oy o Sl s A s A8 5o 5 ke
O ale 5 S wgs Kot cutls a5 Sas
@ov\ﬁw)ﬁojﬁov\*i&i-;)\vwﬁv\&%@,—f
23le 5 Sdas 5 0ad ool e py5 o, VT Cusb,
o3le 5 Shas g pame b Lo e glaesls ol sy Sis
3,9’.')J:tj3‘€r)\-€-€7wf)°&5'“\"3ﬁ'\“‘3&5
28813 Jekos sa 52 3550 ol @

L obosls hos po) Sose o el o 3 e

YoJL«.Z‘Y'\&Q\j.\ﬁ)@fohgcw\j&ﬁjbw@kcqj:.‘.

Gl s LS s s 0h 5eS case Lty
5 S5 Lds @.L’w PEE) 33;@ Jyamae 3 Shas
3 o Solsa By snd Sy Gibeanl Saloms
Sbcwmnr plola Gly o5 ol 0n o
S JB s Shes Sl e S (len 4 Jose
Gt ol o &S e e B 4 )s 0wzl s, s
sl 8 g g o5 ol

o sig 9 olgo

olew & ol bl ST, L)) -

a5 Ll s )3 (60 Saie

Yo gla LS laSsl o b B s (bl

sai oS Camex Ve el Dl Ve LSS
olpl il bl 3l e plulis 5 s d)j@,?
Y o) e (B 05 S e =Y (sl V) Jel
olghol = was i S-oleaol-0 sl —F oy S
Vs o S = naF A eas i S8 -
wly s 82 CJSA‘L"A 2 dl 9 Sue w05 4
@ F P Gl S s e 5l £ 5 CadseS
Aol sl ca oy 55 S et el oleel
05 getle 00 Aol o F L ¥ Lo oS
sis wilS br SO 4 S 5l bl Aol
O P P SR S W IWIRY- 31 POV ) 3 I VR
Shom poler o 0o VY 5 I Gl el s
o 0 Bl u.a.\l.f ol ..\g,:Jf rb;.s\ f.;)k:- s lie
Sl o 9 0 ol Bl U olo e 21051 el
pll Comenr 2 6l B as 00 by Bl o
9 S b assne oo byl o L;’)ﬂ bl Al
Gl s bl Ol s 5 Sall aoss asls
A sbay A8 IR Lok 2 sl L;;}ﬂ *2 )
Mﬁomﬁﬁ(&;ﬁﬁbiéoﬁ\f\e.)b
A5 S ol e Suie ol e Gl b
shls 3Je Seooals bl g » a8 sa 6)313\%
S 20l Sy oS ol b e Saiie o) s



wCamaz Vo g pdy oo ol b5

4......;\.0.& 9 Wosls ;,Sf A 2 QLL BRI RS W \j"| J}\

Aoy 6)Lw O L;Lhub\...« 9 JJQA-C‘ u‘f"\"“’
A arlons LSD 5030 5l salizad b S5 )T

Y\VY

a5 5 sad 2l X=Arc Sin Vx ), 5 esla
SAS 9.1.3 Il SaS 4 pae3) slaesls il
Jlo wles 50 £9d Ju s gl ollee .J.gg; rb;.}\

o) GBCarer 55 (e Sodu olen ©AS 2300 - Ui
Table 1. Scoring of the disease severity of powdery mildew on sainfoin populations
(Naseri and Alizadeh, 2017)

Score Disease Severity (%) Reaction
1 0 Resistant (R)
2 0-25 Tolerant (T)
3 25-50 Moderately Susceptible (MS)
4 50-100 Susceptible (S)

4 Camd el Qe Gboimes Sl C'\“

Jlo a8l (nlsl s s o0 Sihe @ole

Uil 5 eon SIS el s Gl gsesl
ol b3 4 o) s S s S

Solom & ol e ST SL5)) i -
:JL#;)&A.GJ}A);‘S);_%JW

u-<4\-~ dslia 5 b))y 40 & j’ﬁj‘ el
Sbcamer bl ool sad Gl peilnl oo
Oligins Ao dlin  Slidios o&n] 3 o] Cilises
Sad sl asls 5,50 50 £ S 5k 5 I a5 O
Lyl o s dae Soie ook L;’}ﬂ 23 5 o\
ol Ll VFee 5V Jl s b ab Sa
Y oY bdsns) el s
Glumen oo (Y Joaz) eadal glaeshs & 4z 55 L
53 e Soie Hlag 4 L2881y L 51 e el it
A5l osesl ol ol dle s 2 S 55 lassse el
(DI1%) S50 a5 5 (DS%) s lew ai Cio o
Solea ol saslie A =7\ CE‘ 23 ol g s\
Al ;%ﬂ 120 5 Solew Oad b Sl beuwran o

St $olam &y ol G 2515 L5 -0

diwjbd)bx

Sy 3 el b S 031 a5

slaS Gy, 5 e ;bﬂcv: e 02 “:ﬂ
GBI E e s V0V -) S Lle s Sadh
A s s Jime s8sglsl a5 OIS plase o
solaz! (inoculum) 4 lesly olee a4 cele YF 51
e 4 el Gomibin g bl b 4 lsly s 3
SLazalS 5 » o5 ead 4 ) Je 53 ppas) T
ULl o e o it slacimes 4 by o o
0y Ny apS e b s bl o Sais g
s o8l s Y=Y gl Lyle Lo laS
N4l bl Aons VO spae el Cusb,
55 a4 5e50 (Sharifnabi & Nekoei, 1998)
2l el LSS e b sl DS A A
A a8l s W aw Jilas 1SS 5 Comes
Ba e ke O b B aals ol S5 K s
oSy 2bsol s 6)‘-)-@5:’ Lyl o ples 5o 5 S5ale
soad ol Grale 5l e atin 5o ol 4 Lounen
cLa g slaw ao)d) Curex p v.f;,ﬂ Ao ol e

Al caslaaly (\.MJ}; JS,; r._f’)Lc shls



YAY rwum)A?Q\j}&ti;?,@:fougfcw\j&g;ow@chfm

4 S bloraxr e 5 oz wdlaNFee Jl o 2 8
45 0 Cumez 93 opl Opli Kl 3l eles (Olen
$rm Shdw lew 4 81y s I NFee Jl s
el sl b6 o a) K2 5o el

wslasy e sl Luilsly 4 Jods 4 4 L
oS 5 5l b o 50 Jol Jle 0 S a0 8 st
S ol Sl o A fmme > Sitis 45k 5 Shes
€ analiE ol cpl s saslane s gme Sl
Comax ) u‘ie.uj ol e 5o Kas wige 5 Shas
AF/IYA 5 ) a8L s5e 0o 5wl (CudoS
ol nm 0 el ey LS 53 5 V8740 5 VF/YA
5 2 sdnlae bles e )b e ol 2l Jol Sl
5 00224-TN52 Coman gl K oole 5 Shas oy iy
el ey S 3 5 Y/FY S V/FO 5 4 o

Sl Madl o) 44 Jlasl mhe s bl
g5 bolas o 55 So 1 a0, (P<0.01) s sanlis
Golew ol a3 5l 5 doyn Ve BYY u 5 eny
siie 2250 AV BAA (o 5 alumen (g5, 0 2l
VALY les Cumer Lilosl ol Lo (Y Jsas) sy
Qr}T 23 Cemexr idesie (Olew Oas ao)
b ple 5 as alis 75 50 W Jl glas 5
s g el ol Juole 4 e
ool a2 Gladgas ek 4 ax 5 L imen
c"w (Y Joaz) Lol U&LA aslie 5 (Y Joos) p9s Jl
bles o 02 é{}ﬂ 2o g sl e alie i 5 oS
Solam Doz a5l ao,n AA LY 50 e
So e dod MU Ve o 50 biCures (6o sad sl

2o Vo LY sl Camen sl ) e (Y Jsas)

0% el Qi sBCuaar 55 (605 Shdu olew ‘_;bﬂ KW TSP RT S PRI G RPN SN W VR PRV TS B i PR
slas 50 s3]
Table 2. Analysis of variance for dry matter yield, disease severity and disease incidence of powdery mildew on
different sainfoin populations in field trial

MS
Sources DF Disease incidence Disease severity DM vyield (Total) DM vyield (Cut 4)
Year 1 Year 2 Year 1 Year 2 Year 1 Year 2 Year 1 Year 2
Replication 2 3.97 82.12 19.45 62.82 1.12 0.56 0.2 1.68
Genotype 9 888.66™ 57953™ 457.03™ 639.89™ 11.84™ 6.57" 0.68" 0.81"
Error 18 40.99 51.34 28.97 30.42 5.72 1.68 0.26 0.52
(CV%) 8.01 11.08 9.59 9.45 16.18 5.74 31.25 31.92

“and ™, significant at 5% and 1% probability levels, respectively.
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Table 3. Comparison of means of dry matter yield, disease severity, disease incidence, and the reaction of
different sainfoin populations to Leviellula taurica in field trials during 2020 and 2021

Disease incidence  Disease severity Reaction DM vyield (Total) DM yield (Cut 4)

No Population (%) (%) (Score) (that) (tha't)
Year 1 Year 2 Yearl Year2 Yearl Year2 Yearl Year 2 Year 1 Year 2
1 Ardebil 100 a 92 ab 68 bc 80 ab S# S 16.28a 23.81ab 243a 2.62ab
2 00224-TN52 33 ¢ 30 d 18 d 10 ¢ T T 9.56 b 1981 d 246a 23 ab
3 Composite 93 ab 73 ¢ 66 bc 72 b S S 16.28a 2384 ab 151b 187 b
4 Eghlid 97 a 75 ¢ 74 ab 75 b S S 1520a 22.63hbc 14 b 243D
5 Esfahan selected 100 a 85 ab 82 a 78 ab S S 1496a 22.35bc 1.17b 1.65ab
6 Esfahan 100 a 92 ab 83 a 83 ab S S 1428a 21.4lcd 12 b 209 b
7 selected Ghazvin 100 a 82 bc 65 bc 73 b S S 16.05a 25.02 a 149b 337 a
8 Ghazvin 87 b 75 ¢ 58 bc 73 b S S 1491a 21.71bcd 1.71ab 2.38ab
9 Kurdestan 100 a 82 bc 84 a 82 ab S S 16.00a 22.07 bc 177ab 1550b
10 Shahrekord 97 a 98 a 82 a 88 a S S 1429a 2334abc 1.16 b 2.28ab

LSD (5%) 7.30 14.23 12.46 12.79 4.10 0.88 2.22 1.23

15 w2l (gl gine Soplis O o 53 LSD g g5] (eled  diten S ptie By sl &S bapsie 53 Slio Kl
Means followed by the same letter within a column are not significantly different according to the LSD test at a 5% probability
# T and S: Tolerant and susceptible, respectively. ol 5 Jaie iy 4 S 5 TH
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Figure 1. Comparison of the semi-resistant population (population 2) to powdery mildew of sainfoin to one of the
susceptible populations (population 9) under natural infection conditions in the fourth cutting at Karaj in 2021
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Table 4. Analysis of variance for disease severity and disease incidence of powdery mildew on different sainfoin
populations in greenhouse trial

MS
Sources DF Disease incidence Disease severity
Year 1 Year 2 Year 1 Year 2
Replication 2 35.31 33.34 46.56 28.27
Genotype 9 1089.86™ 476.94™ 288.84™ 227.69™
Error 18 23.73 33.31 17.18 12.11
(CV%) 6.35 6.87 8.31 7.34

*and ™, significant at 5% and 1% probability levels, respectively. AoV 5 030 Jlean a3 Sl e e Frg*
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Table 5. Comparison of means of disease severity, disease incidence, and reaction of different sainfoin
populations to Leviellula taurica in greenhouse trial during 2020 and 2021

Disease incidence (%)

P
©

Disease severity (%0) Reaction (Score)

Population

Year 1 Year 2 Year 1 Year 2 Year 1 Year 2
1 Ardebil 60 ¢ 100 a 35 e 60 bc MS S#
2 00224-TN52 47 d 60 ¢ 23 f 22 f T T
3 Composite 97 a 0 b 63 a-d 47 e S MS
4 Eghlid 67 b 100 a 57 d 67 b S S
5 Esfahan selected 97 a 100 a 67 a-d 58 bed S S
6 Esfahan 100a 100a 70 abc 50 ed S S
7 selected Ghazvin 100 a 100 a 72 ab 52 cde S S
8 Ghazvin 100a 100a 60 cd 55 cde S S
9 Kurdestan 100 a 100 a 73 a 77 a S S
10 Shahrekord 100 a 97 ab 62 bcd 55 cde S S
LSD (5%) 6.26 8.28 11.58 9.75

)l r""\‘ ol gae ol 70 ckw ,»LSD ;))Aj"- ool des S pie Oy s S g s 5o Slaw ugul.:a
Means followed by the same letter within a column are not significantly different according to the LSD test at 5% probability

#T, MS and S: Tolerant, moderately susceptible, and susceptible respectively.
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