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ABSTRACT

Resistance to powderY mildew disease were evaluated using 17 wheat landraces in the field and greenhouse
environments. The field experiment was performed at three disease hotspots in Sari, Gorgan and Moghan under
natural disease incidence and the reaction of the genotypes was evaluated at adult plant stage. In order to evaluate
the resistance of the genotyé)es at seedling stage, the isolates of the disease were collected from different regions
and the pathotypes were identified by inoculation on the differential varieties. The results of field evaluation
indicated that the average reaction level of ?enotypes to the disease in Sari and Gorgan was similar and lower than
Moghan. 10 pathotypes were identified, all of which had virulence factors for Pm2, Pm3a, Pm3c, Pm3g, Pm4a,
Pm5, Pm6 and Pm8. Shamrock (with unknown R gene), Normandie (Pml+ Pm2+ Pm9), Axona
(Pm2+Pm3d+Mld), Maris Dove (MId+Pm2) and Wembley (Pm12) varieties were resistant to the all pathotypes.
The presence of Pm7 was postulated in genotype 7, so that the resistance spectrum of this genotype was similar to
Transfed. Genotypes 4 and 11 appeared resistant or moderately resistant at adult plant stage while the?/ were
susceptible to the all pathotypes at seedling stage and therefore, they were identified as genotypes with adult plant
resistance. The total results of this research led to identification of seedling and adult plant resistance sources with
different resistance gene combinations which could be exploited in breeding programs.
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biochemical traits of fennel seed. Tablel. Effect of the biological treatments and Salinity stress on some

S.0.v Soluble Protein Content Catalase Ascorbate peroxidase
Biological treatment (A) 0.0904™ 2338™ 0.0638"
Osmotic potential (B) 0.1358™ 2991™ 0.0929"
A*B 0.0010 50.69 " 0.0021"
Error 0.0003 40.18 0.0008
C.V (%) 2.31 11.6 8.65

Aoy w5 S Jleixl el j0 jlo dxe g lo cime € 4y % g NS

** *and ns are significant at 1% and 5% probability levels and non-significant, respectively.
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Table 2. Slicing the effect of the biological treatments and salinity stress on some Biochemical traits of
fennel seed.

Osmotic potential (bar) df Soluble Protein Content Ascorbate peroxidase
0 4 0.0321" 0.0303™
-4 4 0.0245™ 0.0239"
-8 4 0.0359" 0.0138"

** significant at 1%probability level
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Figurel. Mean comparison of the effect of the biological treatments on soluble protein content of fennel at
different levels of salinity stress (Within each stress level, columns with the same letters had no significant
differences at 5 % statistical level).
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Figure2. Mean comparison of the effect of the biological treatment on catalase activity in fennel seeds at different levels
of salinity stress( columns with the same letters had no significant difference at 5 % statistical level).
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Figure 3. Mean comparison of the effect of the salinity osmotic potential on the catalase activity in fennel

or 2 (el e el yed 4 Cwglie il
ond il sloydy  ghaST T gyl ool
o] Cadls (a5l s S me slas 2SL L pusS
osalive (5,05 i Lulyd o lasTy olbysSul
“45o5 5l ool Ol yralS (ol cpl aST conl ouls
Chamani et al., ) =uils ol o @y 1) y5ST Jled slo
2aly oS lags S 3B olyie b slalllas 55 (2012
S sl St a5 ab B)15 698 S Ced
JoaS Ty 5 VB o3 slocadles bl el s,

(Habib et al., 2016) u.is (5,9 a5 cos LS (ol

azalS gy o
Ol 2 Gogd A5 5 G sloyled GiiSen
Al g doye S i mhaw jo azalS o
as ols glad ooy OeSolee duslin s (Y gu>)
4l e Ol Gt (O G e o
JYAR) ol o e g aalis Jles 4 (o s <[+ ADS)
5% zhw o .culy plasl PF2 6 u5k 4 f(as)
@) wald jled 4 qmae (Ol Gayide 58,k A
9 ols uoLM‘ (M)O AR 9 ARY4 u.u)J
el Cessy PF2 (62550, 5l azaliS myo ol (2 %8
o dmld jo (asye o[- g fJAYE (S pa)
P @ e (S 50 i obj Jlaie 0529 (g 9u0
Slagide ;8 5900 yelie @i 9 JUHl woda o
oualine (2004) Hamdia et al. .0gi oo oLS alies
Azospirillum ¢ zSL L &3 oL mdls Jil j0 a5 wis S

seeds.

a3 b 95l 0 51
Pl GSen oA ol glid Gl aien bl
il Cdld p 6yeh Sy e gloyles
sy g Jlisl mhe e sl ol
@by 5Sle amlie @l (1 Jgaz) ob o ixe
Colld i (AT e gabe 5o a8 ob i
skl L a4 bgye slacaSTy byeSul ol
Oy w90 PF2 (6,550 b -A 9 =Y zolas )0 04
Olyee GpyieS 0 laeasTyy SbjsSul @3l colls
e & 6)9h S5 ok des 0wl ol el
A il gl 0 ol Clglas il plaisl wall
YN SRR IV RPCSUCE W PR IAC:
SBdisT ez e 5,58 LW (Bor et al., 2003)
Sl & Syls 5 Jshe o (ROS) (5 Jub
MaaliAmiri ) ses oo Jobo sbolic alox 5l calize
30 VB 5 oSty cudled rals (et al., 2010
e Sl (Sen 5 Ll o e gl jeme
Jlsml 4 a8 058 ()59 STy ws ral8l 4
Gk 3l L et job @ |y (Siailex b
IR B cod JeuS g0 sl o), Jsias
VOV I WX g PR RVOU 1 JURNCH PN O P g P DB oo
ST ol Gl e], Bie el oSy o]
L 55 el 5559 el ol Callad o 5V w055 o
Sl Bl Jee @ Sy sl st
5 Gobe Sy Gl s o 5 OheST sla 00,

WOy



A (B p ) S e Slag 2L L e yd il S0 S g 505

S SL L oad il slayde 5o Siailex sla el
(Sap S 50 el C-*-“L.." 5 )5;\.3 O G J).?m
Szt gl oo, iSL cpl obly Jdo 4 el S

S0l 4 s Jll e S

VOA

ool (e mis bl 0 o oA Drasilense
@ 1) w9 SIS Qi 53,5 Sgaoe (e b o0
oS wd) Syme slag L Jiol sl lge
Yildirim ) &los,S™ ylgie i o yoee IS ol (gl

oS il a5 ) e Ll 4 et al, 2008

/6 - OPF2
BBacillus
- 0/5 A BPF56
E o4 a B Azetobacter
E a
= - O Control
= 03 1
- b
5 o
! . b
= 02 %%
= %55
= berd
2 01 -
> o
< %
0 b

-4 -8

Osmotic potentioal (bar)

Gz G lisee mslans 10 ailjl H0y laraSTy SbyeSul gl collad 5 (T slojless 31 (Silee duylio -F JSCS

(W)l 2o y0 gy Jlaiol mhaw 50 (6518 (e D9l @ b 25 ghan 2 )3 S i B> 6l Slaygi)
Figure4. Mean comparison of the effect of the biological treatments on fennel seed ascorbat proxidase
activitis of at different levels of salinity stress( within each stress level, columns with the same letters had
no significant differences at 5 % statistical level).
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Table 3- Effect of the biological treatments and salinity stress on some measured elements in fennel

seedling.
S.0V Na K Na/K P
Biological treatment (A) 0.00008** 0.001417* 0.07933** 0.001634°
Osmotic potential (B) 0.001881* 0.003653* 0.37414* 0.003784°*
A*B 0.000011* 0.000092* 0.01283* 0.000108°*
Error 0.000001 0.000016 0.00034 0.000048
C.V (%) 131 2.83 2.81 1.44

20,0 o Jlaxsl mhaws jo s ae®*

** significant at 1%probability level

Sroml Sy alizee slaw 0 a3l azalS oad (15 o3Il jolie (B lsioe p gy ol Sl (238 p Y Joux

(S WS
Table 4. Slicing the effect of the biological treatments on some measured elements in the fennel seeds under
different levels of osmotic potential

Osmotic potential (bar) df Na K Na/K P
0 4 0.0000036°* 0.00020** 0.0032** 0.00021*
-4 4 0.000046** 0.00057** 0.0250% 0.00064**
-8 4 0.000061°** 0.00094** 0.0774* 0.00092**

20,0 o el mhans jo jls ae®*
** significant at 1% probability level
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Figure 5. Mean comparison of the effect of the biological treatments on fennel seedling Na content at different

levels of salinity stress (within each stress level, columns with the same letters had no significant difference at 5
% statistical level).
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Figure6. Mean comparison of the effect of the biological treatments on fennel seedling K™ Content at different
levels of salinity stress (within each stress level, columns with the same letters had no significant difference at 5
% statistical level)
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Figure7. Mean comparison of the effect of the biological treatments on the fennel seedling Na/K at different
levels of salinity stress (within each stress level, columns with the same letters had no significant difference at
5 % statistical level).
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Figure8. Mean comparison of the effect of the biological treatments on fennel seedling phosphorus contents at
different levels of salinity stress (within each stress level, columns with the same letters had no significant
difference at 5 % statistical level).
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germination and seedling growth Table5- Effect of the biological treatment and drought stress in some
indices of fennel seeds

S.0.v Germination percentage Germination rate Seedling weight vigor index
Biological treatment (A) 819.259* 1.109* 54-850""
Osmotic potential (B) 13873.88** 23.859** 652.291**
A*B 250.092° 0.074™ 1.562*
Error 9.074 0.072 0.377
C.V (%) 5.149 12.653 5.079

G ire pae g 2oy gl 5 S Jleinl zakaw (o b ire i NS §F FF
** *and ns are significant at 1 and 5% probability levels and non-significant, respectively.

Jrsily clizes zolans )0 il 3l 00 (6 pSojlail glazals § Sjaller Slas (S p ) Glo)led S 20l -F Jgux

Table 6. Slicing the effect of the biological treatment on some germination and seedling growth
characteristics of fennel under different levels of osmotic potential

Osmotic potential (bar) df Germination percentage Seedling weight vigor index
0 4 360
-4 4 254*
-8 4 254

o, S sl mlaw jo o g™
** significant at 1% probability level
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Figure9. Mean comparison of the effect of the biological treatments on germination percentage of fennel

seeds at different levels of salinity stress (within each stress level, columns with the same letters had no
significant difference at 5 % statistical level).
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Figure10. Mean comparison of the effect of the biological treatments on germination rate of fennel( columns
with the same letter had no significant difference at 5 % statistical level).
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Figure 12. Mean comparison the effect of the biological treatments on fennel seedling weight vigor index at

different levels of salinity stress ( within each stress level, columns with the same letters had no significant
difference at 5 % statistical level).
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