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Table 1. Mean comparison of early blight disease indexes on potato cultivars

Cultivars - - MeansSE . -
Infection Percentage Disease Severity Disease Index

Milova 60.7¢+01.4¢ 81.5:401.0P" 07.9¢+00.22
Cosims 59.67+01.4¢* 83.2:+01.07° 07.6400.22
Premiere 58.32+01.4% 81.20+01.6" 07.65+00.2%
Sant 57.1:+01.4¢ 83.9¢+01.07° 07.4100.22
Atlantic 54.6:+01.4¢ 87.7101.0F 06.9:+00.22
Arinda 53.93+01.4% 82.49+01.01¢ 06.95+00.2%
Pashand 53.3401.4¢f 81.3¢+01.07" 06.871+00.22°
Markies 51.8+01.4¢ 79.85+01.01°" 06.8¢+00.2°
Agria 51.98+01.4¢ 82.01+01.0%° 06.44+00.23
Concorc 51.7¢01.4¢ 80.31+01.0° 06.5¢+00.22°
Kennebeck 50.90+01.48 80.40+01.0%° 06.50+00.22
Kayzal 48.97+01.4¢ 82.4401.0¢ 05.9(+00.2%
Santan 46.6:4£01.4¢" 80.7¢01.0P" 05.6100.2°9
Granula 46.46+01.49 78.30+01.01" 05.73+00.22
Marfone 45.77401.4¢" 76.6(x01.01" 05.52400.22%9
Maradon: 45.2(+01.4¢" 78.86:01.01°" 05.3400.24"
Carmus 45.14 91.49 79.63+01.0%" 05.39+00.28
Desiret 41.64£01.4¢ 76.7401.01" 04.8400.22"
Borer 42.07401.4¢ 77.1¢+01.0% 05.17+00.27"
Picasso 40.70+01.4% 74.43+01.01 04.69+00.22
Ramo: 39.17+01.49 68.3101.07 04.75+00.22
Sonate 38.69+01.4% 78.72+01.0%" 04.84+00.2%
Satinz 36.61+01.4% 62.34+01.0F 04.52400.27
Diamonc 36.31+01.4% 76.3(+01.07 04.3¢+00.2

B o la gme S BB Ao y3 0S5 prlan 53 O gt 4 53 wlie Cop o b slitel
The numbers with the same latters in each colummat significant at 1% level.

= 4D GSolow 4 SIS 0 bl -T Jou
Table 2. Compound variance analysis of glass house resultsto early blight disease

Source df Type | SS Mean Square F Pr >F
Disease Severity 1 35.22 35.22 18.58 0.00**
Infection Percentage 1 1037.01 1037.01 34.46 0.00**
Disease Index 1 11.55 11.55 20.88 0.00**

** The numbers are significant at 1% level
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Table 3. Mean comparison of anatomical sceals of the potato cultivar s leaves epider ms

MeantSE

Cultivars Cuticle Wax Collanchym Cell Layers  Trichome Cell No Trichome Stomata Stomata Stomata

Thickness  Thickness  Thickness Culenchyma No Trichome Size No Height Diameter
Maradon 03.60+0.08 00.52+00.06 70.80+02.84 02.50+00.15" 02.80+00.18 04.00+0.18" 0.29+0.0%° 18.00+0.08 32.66+0.059 26.00+0.72*
Arinda  03.41+0.08 00.70+00.06 77.20+02.8% 03.66+00.158° 03.50+00.18° 04.16+0.18° 0.27+0.0f° 21.66+0.08" 37.00+0.08 33.00+0.72
Picaso 03.33+0.08 01.25+00.08° 58.80+02.84 02.00+00.18 03.66+00.18' 03.66+0.189 0.23+0.0f9 22.00+0.08 28.33+0.05 24.66+0.72
Satina  03.28+0.08 00.94+00.08 65.46+02.84 02.50+00.15" 03.66+00.18' 04.33+0.18¢ 0.36+0.0f  20.33+0.08 g-i31.33+0.08" 30.00+0.72°¢
Sonate 02.94+0.08 01.25+00.08° 73.60+ 02.8% 02.66+00.159 04.16+00.1% 04.00+0.18" 0.28+0.0f° 21.16+0.08 29.66+0.08' 27.00+0.7%
Santana 02.92+0.08 01.25+00.08° 59.60+02.84 02.33+00.18" 02.33+00.18 03.50+0.18" 0.27+0.0f° 17.83+0.08™ 33.00+0.08" 28.00+0.72’
Kaiser 02.86+0.08 01.08+00.06 81.73+02.84 03.66+00.1%° 02.50+00.18 04.00+0.18" 0.27+0.0f° 24.00+0.08® 34.00+0.08° 32.33+0.7%°
Desiree 02.82+0.08° 01.41+00.08 70.13+02.8%4 03.00+00.1%" 02.66+00.18 02.50+0.183 0.20+0.0f 17.00+0.08" 31.00+0.08' 37.00+0.72
Cosima 02.73+0.08" 00.89+00.08 73.33+02.8%' 03.16+00.15° 02.00+00.18 04.16+0.1%° 0.24+0.0f¢ 19.16+0.08 35.33+0.08 29.00+0.75"
Kennebe®2.70+0.08° 00.93+00.08" 66.13+02.84 03.16+00.15° 05.33+00.18 03.83+0.18" 0.30+0.0f° 21.83+0.08" 27.66+0.0% 21.33+0.7%
Shepody 02.69+0.089 00.98+00.089 55.73+02.84° 02.16+00.18" 02.50+00.18 02.66+0.18" 0.20+0.0f 16.83+0.08" 36.26+0.05 29.33+0.75"
Casmus 02.65+0.08" 00.46+00.06 55.20+02.8%' 01.66+00.15 02.50+00.18 03.33+0.18" 0.27+0.0f° 23.00+0.08' 34.66+0.05° 31.00+0.75°
Burren 02.62+0.08 01.28+00.08° 56.26+02.84" 03.16+00.15° 04.83+00.1& 03.83+0.18" 0.24+0.019 16.60+0.08 30.66+0.05' 30.00+0.75¢
Sante  02.58+0.08 01.06+ 00.06° 93.64+02.84 03.50+00.18¢ 02.50+00.18 05.50+0.18  0.27+0.0f° 20.00+0.087 32.00+0.08" 28.33+0.7%"
Diamant 02.58+0.08 00.73+00.06 50.13+02.84 02.00+00.18 04.16+00.1& 03.16+0.18" 0.27+0.0f° 22.33+0.08' 30.33x0.05' 22.33+0.7%"
Ramose 02.54+0.08' 01.21+00.08' 76.53+02.84 04.83+00.1%5 04.16+00.1& 03.66+0.189 0.30+0.0£° 22.33+0.08' 31.00+0.08' 27.66+0.72"
Milova 02.53+0.08’ 01.26+00.08° 51.06+02.8% 01.66+00.15 03.50+00.18° 04.66+0.18° 0.21+0.0 30.83+0.08 33.66+0.05° 31.66+0.75°
Markies 02.50+0.087 01.08+00.08 88.80+02.82 03.33+00.18 02.16+ 00.18 04.50+0.18° 0.34+0.0° 19.66+0.08° 35.00+0.05° 28.00+0.72’
Concord 02.46+0.08 01.29+00.08° 73.33+02.8%4' 03.83+00.18 02.16+00.18 03.50+0.18% 0.26+0.0f" 25.00+0.08 34.00+0.05° 28.66+0.7%"
Premiere 02.46+0.08 00.80+00.08 42.26+02.84 02.00+00.18 02.83+00.18" 04.33+0.189 0.27+0.0f° 21.66+0.08" 34.00+0.08¢ 30.33+0.72"
Granula 02.42+0.08 00.96+00.08 57.73+02.84 02.66+00.159 03.83+00.18 04.16+0.18° 0.30+0.0f° 33.83+0.08 26.66+0.05 23.33+0.75™
Atlantic 02.22+0.08 00.34+00.06 47.73+02.84 03.16+00.15° 02.66+00.18 03.83+0.18" 0.23+0.0f¢ 19.33+0.08* 29.00+0.08% 29.00+0.72"
Marfona 02.08+0.08 00.48+00.06 40.93+02.84 02.66+00.159 02.66+00.18" 04.00+0.18" 0.36+0.0f  16.00+0.08 m 33.00+0.08" 25.33+0.72
Agria  02.04+0.08 00.57+00.06 57.20+02.84 03.66+00.1%° 03.50+00.18° 03.00+0.18" 0.20+0.0f 26.00+0.08 30.66+0.05' 26.66+0.7%’
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The numbers with the same latters are not sigmfiaa 1% levelAll measurements are based on micron with the aiaepf trichome size on the basis of millimeter.

AQ

ST (e o) sTECED) S p e g (0 Qo



&8y e (SS5 5 Sen ) L0 5 Sl )

730 4 (Solow 4 (e PELI T 2 50 (SaogibT Dlao (il lg 4358 £ J9or
Table 4. Compound varience analysis of potato cultivar sleaves anatomical indexesto early blight disease

Source df Type | SS Mean Square F
Cuticle 47 23.48 0.49 26.77
Wax 47 18.02 0.38 35.81
Collenchymas 47 86905.80 1849.05 103.85
Collenchymas cell 47 33.08 7.29 30.92
Trichome number 47 25455 5.41 10.40
Trichome cell number 47 82.63 1.75 2.91
Trichome size 47 0.48" 0.01 5.99
Stomata number 47 14753.88 313.91 150.68
Stomata height 47 1580.63 33.63 6.05
Stomata diameter 47 23250.30 49.47 7.61

** The numbers are significant at 1% level.

Jemte b )3 (Guity e 5 15T P51 53 455
el 53 o 5eS O3 S S ¥E/XE ¥V L s S
SYIPP L s s Jramia i 53 oSS VI S
e (P=0.0D (F 5% Jsldr) 350 35 S0 YV/55
§omerme 534S 0ol QLA Loy, i ke s
Sl 53055 0B,y 5o adje, ks oSSl i
Jomie b 3 &S 055 53 0 50 S 5 Jame
53055 6,1 ple 5035 09 S MY 5YV L C 5w
93 o S Sl ol Lol 815 Sl Cad
Jromie b 53 V18 5 pslie Cab 55 Sibls o3
3 835me i) b (Bl iz g 09,5 YO 5l 5SS
19 058 Y0 51 VL (e o it 4 6035
33 5 b me 5 Ol i el 48T sy el
(F ¥ dslis) 0 8 1,5 ab g o (LT (slaey S
(P-0.0D

Cio Vol o)) lad g sbT sa
Jeolss 53 o1 8 5505 pa Uy 5 &8y (ganlllan 5 50
LT plaeos S b al, el D 3 g 3]
3,58 1) 05,8 53 s jan 5 3 Sy
D) 3,5 53 5 osaly 5 aslo S 5l cloy 5 S5
@by Oy (1) 09,8 55 9105 )T lgslyle lisla
NS V) 05,5 53 5 cilils 5 oSS ulSy
5 Ll ST oy S1eV) 0,5 3 51k
BB Gty ¢ ryoalS (VD) 05,8 53 il
(P=0.0D (v &) wb & 51 5o 35 5 sukidy

Bl e I3 gme Ao ys &S ck.« 3 sldel s

o A5 53 88,8 S s 1 SO
O)3m 9 &K (6,1 487 0ol OLES § gazmn )3 0l puns
&S S sae FIAY 5O/MY L s 5 4 Joee b s
Ll b 55 L3S 085 5 2o e e b
3 les g s 15 &S S sl o 5087 s ¥ Kbee
(F3Y Jyltor) w3 S 515 Sl Cab s ¢35 6,1 b
(P=0.0D

313 0L &S o sl Kl 51 Jol il
2 b o3y 55 255 J b sl Sl o 2 oS
23033 08503 pFeS 5 de 00 L o ab
(F 5 ¥ Jslis) 55 Sl Y/0 L Jamie G
.(P=0.0D

5 Sla s 3l o el i
S 313 0L O g3T 3500 pl ) eSS (slae 31k
)JJ’.;;)L&)Uﬁ)b(ﬁ)‘)ag;éejh\_ﬂaﬁﬁ
SFS 3 Fade IYE 5 YL S S Jeie b
YL Jramie b 53055 5 b STty o) )
(P=0.0D (f ¥ Jylix) Sl 0350 o Jus

2l ey, sl (o Ska 1 ol s
S e o iy 457 31 0SS adlllas 550 o
YYIAY b Joste Cabo 53 Y515 035 55 2lsm (5455,
25 Sisabs s Jamte Cab 53 Bl 53 o 2aS 5 0de
Sl 033 348 VPN 518 L o e pslde b
(P=0.0D) (f 4% Jylux)

Jsb op e ools 0L p Bl glaai g, J sk oSl



04 WO Olens ) F 0l ¥4 o (65,5587 ol dlona) Ko 5alS

cCASE ° 5 10 15 20 25
Label N 4———— ———— — e —— ———————— ————————— ————————— +
Concord 4
Kayzad = }

Cosima 1E

Markis 16  — —
Sante 1s

Ramos

Satcina ia _I—
Haradona 19

Arinda 11 —_—
Boren s

Sonate i3 -_—]
Picasso 9 .
Kennebec 0

Diamont 22 :I—
Granola 1

Milova 2 —l
Agri= 3

Atlantic 1T —I
Harfona 2=

Cosmos 7 :l_
Premiere 12

Santcansa 20 :I—
Shepody 22

Desiree 21

0] o pBS1 0 (T 2 Dlao S (1Sl pI T g0 ) O
Figure 1. Dender ogram of the potato cultivar leavesindexes
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Abstract

One of the most important and epidemic diseases of potato in many parts of the world,
especidly in Iran is early blight (EB), A. solani and A. alternata causing considerable
damages every year, imposing significant loses to this product. Given the importance of
reducing the use of pesticides and achievement of resistant and or tolerant genotypes, the
susceptibility and leaves morphological characteristics of the 24 commercial potato
cultivars, commonly grown throughout the country, were studied in vitro and under
greenhouse conditions. The trails to determine resistance scales and anatomical
characteristics of the leaves indicated that, there are direct relations between resistant
cultivars, Diamante, Ramos, Satina and Senate with the more thickness of their cuticle,
wax, parenchyma and epidermal layers in the outer skin layer of the leaves. Also, there
were higher number and height of leaf trichome and stomata of the leaf, comparing to
susceptible ones to early blight disease, respectively. Whereas in the susceptible and
moderately susceptible cultivars, Mileva, Cosima, Premier, Sante, Atlantic, Arinda,
Shepody, Marquis and Agria the reverse was true. This study opens new horizons in the
diagnosis and access to resistant varieties in the coming future.
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