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Reaction of commercial canola varieties and lines against Turnip
mosaic virus (TuMV) isolate
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Abstract

Turnip mosaic virus (TuMV) is one of the most prevalent viruses of canola fields in Iran. Use of resistant
varieties is the best recommended manner to control losses caused by TuMV. In this research, the reaction of
11 commercial varieties and two lines of canola (Brassica napus L.) was investigated against a Netherland
TuMV isolate under greenhouse condition. The seedlings were inoculated using TuMV-infected tobacco
(Nicotiana benthamiana) sap at 3-5 leaf stage and their reaction was evaluated based on symptom severity
index and ELISA ODygs values at four and the mean values of fresh and dry weights of plants at seven weeks
after inoculation. This study was performed in a factorial experiment and randomized complete block design
with three replications and each repeat involved four experimental units for each group of inoculated and
uninoculated plants. Virus-infection was confirmed by RT-PCR. In accordance with evaluated parameters,
reaction of varieties to the virus was significantly different. At probability level of 5%, Karaj3 was tolerant
while Karaj2 was the most susceptible, RGS003 and Karajl were susceptible and the rest of canola
varieties/lines were moderately susceptible to TuMV. Difference of OD,ys values in ELISA was meaningless
among inoculated plants of canola varieties/lines. Among canola varieties/lines, only fresh and dry weights
of Karaj2 line was reduced significantly in virus-infected plants. The scoring system (0 to 8) for the
symptoms severity of TuMV in canola was introduced for the first time in this research.
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Table 1: Name and characteristics of commercial canola varieties in Iran evaluated in this study
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Source Farming area Type Name of
Varieties or
lines
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Australia ~ Warm and humid zones Spring
olx! Csb s e S Gbla ol Zafar
Iran[ Warm and humid zones Spring
oLzl Sk s e S Gbla ol Sary gol
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ol ! Jeine 5 3 50 bl Wl Karaj 1
Iran Cool and temperate zones Winter
Ol ! 3y Jkina 5 3 o Ghlis Sl Karaj 2
Iran Cool and temperate zones Winter
Q\);\ S s JJMM EES dbL"‘ ML.MA) Karaj 3
Iran Cool and temperate zones Winter
oLl b s oS sls Ol ole: RGS003
Germany  Warm and humid zones Spring
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Sweden  Cool and temperate zones Winter
QLJT S JJMM EES dbL"‘ ML.MA) Talayeh
Germany  Cool and temperate zones Winter
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Germany  Cool and temperate zones Winter
France Cool and temperate zones Winter
Germany  Cool and temperate zones Winter
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Iran Cool and temperate zones Winter
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Figl: Agarose gel electrophoresis pattern of RT-PCR products obtained from total RNA extracts of four
ELISA positive plants using the specific primers for coat protein gene of TuMYV. Lanes M: molecular marker
(GenRuler™ 1kb DNA ladder, Fermentas) 1: Karajl1, 2: Karaj2, 3: Karaj3, Hyola 401 and 5: Healthy plant
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Table 3: TuMYV symptom score in canola

Symptoms Description Symptom score
(Symptomless) ke O 0
(Mottling on top leaves) VU LS 55 Sy 1
(Mosaic on top leaves) VU s 0 55 Sl se 2
(Systemic mosaic) . see Kol 30 3
(Severe mosaic and vein clearing on VU oS 5 53 S .8, 00 by, 5 Ldd Sl se 4

top leaves)

(Ring spot-like) (¢ sal> asI o 5
(Green islands) e ol 5> 6
(Growth reduction) As; ials 7
(Growth reduction and yellowing) 3,5 5 Ay oS 8

45+ _ . et "'.f‘}“-
‘EJHLC AS/ﬁ BL ﬂ}“ AJ}:“ &:A “)-\S ‘5qude\?§5 CB)‘ BL TuMV &&ﬁ d}‘\iu ;‘ BL IS % ,M.B r-)'y\; YJS-;
a\,gd:)}:Fd_gﬁ.B&Q:Eﬁj,f,;.\gﬁ.\.‘&&ﬁ"jyﬂﬂﬁba:c S B o

Fig2: Symptoms induced by mechanical inoculation with TuMYV in commercial canola varieties, A: chlorotic
local lesion on inoculated leave, B: mottling, C: green islands, D: severe mosaic and vein clearing, E: ring spot-
like F: yellowing
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Fig 3: The disease symptoms of tolerant and the most susceptible plants inoculated with TuMYV in comparison
with healthy plant. A: Tolerant variety of Karaj3. Healthy (left) and inoculated (right) plants. B: The most
susceptible line of Karaj2. Healthy (left) and inoculated (right) plants.
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