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Estimation of disease severity of potato virus y based on disease
incidence in Golestan province tobacco fields
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Abstract

Potato virus Y, the type member of the genus Potyvirus, family Potyviridae, is one of the most destructive
viruses of tobacco worldwide. To determine the relationships between incidence (1) and severity (S) of PVY
disease in five cultivars in tobacco fields in Golestan province, several surveys were conducted during July
to October 2017 at 15 days intervals in tobacco fields of Gorgan, Aliabad and Minoodasht. Two disease
indicators (I and S) were evaluated in 50 plant samples for each farm. The presence of PVY was detected by
double antibody sandwich-ELISA (DAS-ELISA) using PVY-specific polyclonal antibodies. The rate of
PVY infection was different among tobacco cultivars and the maximum and minimum infection rates were
belonged to PVHO3 (33.6%) and Burley (6.2%) cultivars respectively. Based on the statistical analysis of
data, there was a significant difference for disease indicators on different tobacco cultivars, as the maximum
and minimum symptom severity mean value were evaluated in PVHO3 (4.44) and Burley (1.82) cultivars,
respectively. Also, Square Root model (Sqrt transformation of I and S) in 60 % of the fields (R = 82.32 %),
and Allometric model (natural logarithm transformation of I and S) in 30 % of the fields (R° = 89.90 %)
showed the best fitness for the collected data, andwere the best model to describe I-S relationships in PVY
disease in tobacco fields. Based on the regression slope of Sqrt transformed values of I and S, the cultivars
were classified in three groups, including PVHO3 (with the highest slope of 1.005), NC100 (with the
moderate slope of 0.729) and K326, Burley and Basma (with thelowest slope of 0.6 — 0.66).
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Table 1. Analysis of variance of PVY diseases severity symptom and PVY relative concentration (OD) based on
the diseases Incidence index (I) on tobacco cultivars during 2017 cultivation season.

Diseases severity symptom based on [ (X =
dependent variable and Y=I = Factor)

OD based on I (OD = X' = dependent variable
and Y=I = Factor)

=0 =1 =0 I=1

Factor X, SEE X, SEE F-Ratio X', SEE X',  SEE  F-Ratio
Burley 039° 0.05 248 02 6527 0.161° 0.004 0.508" 0.01 35238
Basma 0.43* 003 1.82° 01 137507 0.152°  0.004 0497 001 47554
NC100 0.54* 005 228° 04 1828 0.161° 0.001 0396 0.01 410.83"
K326 0.49° 0.08 3.19° 02 252187 0.156° 0.009 0.841* 0.02  904.69"
PVHO03 0.93° 001 444 02 52.60° 0.167° 0.002 0.901* 0.03 241.197

Qolitappeh 0.69° 0.06 2.54* 0.01 77.06" 0.157°  0.007 0.599* 0.02  197.97
Palangar 026" 003 1.1* 01 47197 0.148° 0.003 0.402° 0.01 343.71"
Taqartappeh 0.54°  0.09 4.82% 0.1 446.89" 0.160° 0.005 0.629° 0.01 1551.15
Valeshabad 0.39°  0.05 248° 02 6527 0.161° 0.004 0.508* 0.01 352.38"
Fazelabad 0.69° 0.08 3.84° 0.1 280.80" 0.161° 0.009 0.871* 0.02 1016.68"
Pichak mahalleh 0.17° 006 2.1* 03 32127 0.184° 0.003 0366 0.01 108.47"

OD wL»AlJJPVYWQJaLQwiL:ﬁ X'sz'l éPVYQo);}]éjﬁjc:jﬂﬂbdﬁjég__ﬁgjsyé)w V.:)}\S«CJJAZ wi»L:.ﬂ XZJXI

(I=1) PVY 4 o501 5 (1=0) oé}ﬂﬁ.&« SE 5 5 5 4405

**denotes a statistically significant difference at the probability level of 1%.
X, and X, Average values of PVY diseases severity on non-infected and PVY infected plants, respectively.
X'1 and X',, Average values of PVY relative concentration (OD 495) on non-infected (I=0) and PVY infected plants (I=1),

respectively.
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Table 2. Analysis of variance of PVY symptom severity and PVY relative concentration (OD) based on the

diseases incidence index (I) in Gorgan (G), Ali Abad (A), Minoodasht (M) cities and the Golestan province
regardless of cities (T) at different time intervals during 2017 cultivation season.

Diseases severity symptom based on I (X = dependent OD based on I (OD = X' = dependent variable and Y=I
variable and Y=I = Factor) = Factor)
Factor 1=0 I=1 1=0 I=1
SEE X, SEE F-Ratio R X' SEE X', SEE F-Ratio

1
A-1, 0.16° 0.05 218" 02 77.927 0.59 0.180° 0.015 1.065° 0.04 423.88"
A-1, 038° 007 206" 02 46.67" 0.43 0.153> 0.0l  1.051*  0.05 272.16"
A-1; 0.63° 0.1 185* 04 63.24" 0.66 0.139°  0.007 0.586*  0.02 257.98"

A-T, 044° 009 4.17° 02 266.52  0.86 0.150°  0.009 0.878*  0.02  1030.72"
A-I;, 198" 01 693° 04 107.93"  0.97 0.177°  0.005 0.517*  0.01 558217
A-1,  071° 005 378* 0.1 328427 0.76 0.160° 0.005 0.843* 0.015 1642.197
G-1, 0.11° 002 1.17° 0.05 293.68"  0.30 0.146°  0.008 0.659* 0.017  667.92"
G-1, 046° 0.13 585° 03 179.12  0.81 0.140°  0.006 0.617*  0.02 496.18"
G-1; 046° 0.1 550° 04 87.83" 0.99 0.160°  0.003 0.537*  0.01 613.66"
G-1, 034" 01 481* 03 185.18"  0.85 0.162° 0.007 0.681* 0.0l 629.54"
G-1, 096" 0.1 668 02 284557 0.95 0.202°  0.01  0.620* 0.01 362.15"
G-1t 0.46° 005 45* 0.1 664.997  0.78 0.161° 0.003 0.636* 0.008  2630.50"
M-1, 0.13° 0.04 1.69*° 0.09 23094~ 047 0.105°  0.02  0.619° 0.04 66.79"

M-I, 0.95° 0.09 433* 0.8 15.56" 0.81 0.099° 0.001 0.553* 0.006 3463.34"
M-1; 028" 0.07 140° 0.1 32.847 0.39 0.171°  0.005 0.419*  0.01 411.66"
M-1, 025° 0.05 344° 02 111.36"  0.81 0.144°  0.002 0.428° 0.01 709.04™
M-I;  0.44° 001 1.67° 0.1 122517 0.92 0.140° 0.001 0.427*  0.01 740.62""
M-1, 043" 0.03 189" 0.05 138517 0.63 0.150° 0.004 0.508*  0.01 542.25"
T-1, 0.14° 003 1.61* 007 333427 044 0.177°  0.009 0.747*  0.02 558.66"
T-1, 0.61° 005 4.17*° 02 220297 0.68 0.130°  0.006 0.804"  0.02 790.04™
T-1, 045" 006 2.13* 0.1 261.93"  0.58 0.157° 0.003 0.469* 0.009  988.84"
T-1, 034° 005 434* 0.1 629.82"  0.86 0.152°  0.004 0.759* 0.01  2153.36"
T-1;  1.09° 008 6.5 02 503.407 095 0.171°  0.003 0.577°  0.01 1308.02°
T-1,  0.53° 0.03 36° 008 1178747 0.71 0.157°  0.007 0.674* 0.003  3927.28"

OD wb'ﬁPVYwQﬁbﬁb X'sz'l fPVYQoé}ﬂﬁﬁjc:jﬂﬂbdﬁjé &_,\.::Y‘):MLS)LQ«'J vjy\& [GER W wi»L:.ﬂ Xz)Xl

Jsb 3 sledbl @JYC“? 5 bl globy S0 =1)Y; (=D PVY w ol 5 0=0) 031 12 45 13 o 5 % 405
(Ol g 0T 53 ol Olo3 5.8 13 53 Lo olys b glaesls J§ S t=1 1745 el,5 b

**denotes a statistically significant difference at the probability level of 1%.

X, and X, Average values of PVY diseases severity on non-infected and PVY infected plants, respectively.

X'y and X', Average values of PVY relative concentration (OD 4s) on non-infected (I=0) and PVY infected plants (I=1),

respectively.

Y;, (i= 1, 2, 3, ..., 5) denotes different time intervals (t) during 2017 cultivation season; t=i, denotes the total data
regardless of the specific time in cultivation season.
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Table 3. The best fitted models based on the linear regression data for the PVY incidence-severity relationships
in tobacco cultivars, tobacco fields and tobacco cultivation regions in Golestan province.

City/ region/ Intercept Slope R’ SEE
field and cultivar  Model

Gorgan Allometric (In (S) = -0.286 + 0.752*In(I)) 0286 07527  76.68 0.72
Ali Abad Sqrt (Sqrt(S) = -0.202 + 0.631*Sqrt(I)) 0202 06317 89.57 0.75
Minoodasht Sqrt (Sqrt(S) = -0.227 + 0.642*Sqrt(I)) 0227 06427 7657 0.86
Taqartappeh Allometric (In (S) =-0.25 + 0.784*In(I)) -0.255 0.784" 80.42 0.74
Fazelabad Sqrt (Sqrt(S) = -0.455 + 0.681*Sqrt(I)) -0.455 0.681°" 86.76 0.98
Qolitappeh Sqrt (Sqrt(S) = -0.506 + 0.709*Sqrt(I)) -0.506  0.709"  74.61 0.86
Palangar Sqrt (Sqrt(S) = -0.047 + 0.577*Sqrt(I)) -0.047 05777 7248 0.85
Valeshabad Sqrt (Sqrt(S) = -0.123 + 0.572*Sqrt(1)) -0.124 05727 78.41 0.74
Pichakmahalleh  Sqrt (Sqrt(S) = -0.036 + 0.591*Sqrt(I)) -0.036 05917 89.78 0.39
Field 1 Allometric (In (S) = -3.04 + 1.54*In(I)) -3.04 1.54" 82.55 0.42
Field 2 Sqrt (Sqrt(S) = -0.23 + 0.68*Sqrt(I)) -0.23 0.68" 85.11 0.62
Field 3 Sqrt (Sqrt(S) = -0.104 + 0.66*Sqrt(I)) -0.104 0.66" 91.88 0.46
Field 4 Sqrt (Sqrt(S) = -0.26 + 0.56*Sqrt(I)) -0.26 0.56" 78.09 0.63
Field 5 Linear (S = -3.39 + 0.443*]) -3.39 0.443" 7627 5.02
Field 6 Sqrt (Sqrt(S) = -0.024 + 0.654*Sqrt(I)) -0.024 06547 9781 0.21
Field 7 Linear (S = 0.336 + 0.289*]) 0.336 0.289"” 83.54 2.28
Field 8 Sqrt (Sqrt(S) = -0.052 + 0.609*Sqrt(I)) 0.052  0.6097 9432 0.32
Field 9 Sqrt (Sqrt(S) = 0.0 + 0.256*Sqrt(I)) 0.0 0256  25.77 0.66
Field 10 Allometric (In(S) = -13.92 + 3.94*In(I)) -13.92 3.94" 87.54 0.34
Field 11 Sqrt (Sqrt(S) = -0.016+ 0.444*Sqrt(I)) 0.016  0.444"  89.01 0.22
Field 12 Sqrt (Sqrt(S) = -0.031 + 0.62*Sqrt(I)) -0.031 0.62" 96.57 0.25
Field 13 Allometric (In(S) = -7.29 + 2.49*In(I)) -7.29 2.49” 96.51 0.19
Field 15 Allometric (In(S) = -4.18 + 1.76*In(1)) -4.18 1.76" 89.03 0.39
Basma Sqrt (Sqrt(S) = -0.227 + 0.642*Sqrt(I)) 0227 06427 7657 0.86
Burley Sqrt (Sqrt(S) = -0.189 + 0.604*Sqrt(I)) -0.189  0.604" 81.82 0.68
NC100 Sqrt (Sqrt(S) = -0.231 + 0.729*Sqrt(I)) -0.231 0.729"  90.69 0.82
K326 Sqrt (Sqrt(S) = -0.424 + 0.662*Sqrt(I)) 0424 0.6627  86.32 0.96
PVHO03 Allometric (In(S) = -4.18 + 1.76*In(I)) -4.18 1.76" 89.03 0.39

Adb e N Jl.«;::-lch.u); O35 Hls gas p«.&»@**

** denotes a statistically significant difference at the probability level of 1%.
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