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Interaction between Cucumber mosaic virus subgroup | and 11 in Nicotiana rustica
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MSc. Graduated student, Associate professor, professor and PhD. student in Plant Pathology (respectively), Department of Plant Protection,
College of Agriculture and Natural Resources, University of Tehran, Karaj, Iran

Abstract

Interaction among two isolates of Cucumber mosaic virus (CMV), Zinl and Zin2 belong to CMV subgroup I and Il was investigated
on Nicotiana rustica plants in current study. Following singly and doubly mechanical inoculation of pure isolates on N. rustica plants,
infection rate (frequency of detection) and relative concentration of each CMV isolate were calculated in six different time trials (days post
inoculation, dpi) by quantitative ELISA. Statistical analysis of repeated measures data showed a meaningful effect (p<0.05) of treatment and
time variants on frequency of detection and relative concentration of each isolates. D/S ratio for each CMV isolate was less than 1 in doubly
inoculation treatment. The results showed that the relative concentration of each isolate in singly inoculated plants was significantly (p<0.01)
more than doubly inoculated ones at 5, 10 and 18 dpi. The increase in virus titre at 18 dpi was confirmed by western blot analysis. These
results demonestrated a cross-protection interaction among CMV subgroups. Variance analysis of data showed that unlike area under the
disease progress curve (AUDPC) and concentration of chlorophyll, disease severity index (DSI), height and fresh weight of plants showed a
significant difference among different tratments. In aphid transmission assays by Aphis gossypii fed on singly and doubly infected source
plants, no significant difference was observed among transmission rate (T) and single aphid transmission efficiency (P*) of each CMV
isolates.
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Table 1. Single and double infection rate (percentage) of Nicotiana rustica plants with CMV- Zin1 and Zin2 isolates in different inoculation
treatmentsat different time intervals after inoculation
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= N N N N N

8 N N = N N = N N = N N =3 N N =

s 2 2 K 2 52 0N 2 2 N 2 R N 2 = N

2 =) 2 = = =
TL 3 - R 45 - - 95 - R 60 R - 40 R B
T2 - 5 - 15 - - 50 - - 35 - - 35 -
T3 15 5 0 35 - - 70 10 10 10 5 0 15 5 0
T4 10 0 0 42 10 0 90 10 10 10 10 0 31 21 5.25
T5 5 0 0 31 10 0 75 25 10 26 21 105 36 31 5.25

Ldsl ey an) i 5 a8 g5 ale slasled T5 5 T4 Olojen 855 55 4le T3 Slas ZIN2 5 ZIN1 wlor b s 5w ool 55 4l T2 5Tl
Laals) 3L L S5 abT6 celu Y8 Sl albls L (Zin2/Zinl) Ko x5 (ZIn1/Zin2) Zin2 | dsy 5 Zinl

T1 and T2, singly inoculation with Zinl and Zin2, respectively; T3, simultaneous double inoculation; T4 and T5, sequential double inoculation with
Zinl/Zin2 and Zin2/Zin1, with an interval of 24 h; T6, mock inoculation.
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Table 2. Relative viral concentration (OD4gs values average in TAS-ELISA) in singly and doubly inoculation treatments of Nicotiana rustica with
CMV-Zinl and Zin2 in time intervals after inoculation

CMV-Zinl CMV-Zin2
Treatment 5dpi 10dpi 18dpi 25dpi 28dpi 5dpi 10dpi 18dpi 25dpi 28dpi

T1 0.48+0.007a 0.35+0.03a  2.52+0.14a  0.46+0.06a 0.52+0.13a - - - - -

T2 - - - - - 0.21+0.02b 0.27+0.04a 0.72+0.13a 0.51+0.08a 0.55+0.1a

T3 0.35+0.007ab 0.28+0.02ab  1.2+0.24b  0.21%+0.012b 0.19+0.02ab 0.21+0.02b  0.2+0.0l1a 0.2+0.01b 0.19+0.02b 0.3+0.06ab
0.72)

T4 0.32+0.009ab 0.39+0.025a  241+0.24a 0.26+0.05a 0.3+0.08ab 0.26+0.01ab 0.23+0.02a 0.23+0.02b 0.25+0.04b 0.35+0.06ab
(0.76)

T5 0.3+0.04ab  0.3+0.04ab 1.66+0.3ab 0.32+0.05ab 0.41+0.11ab 0.35+0.0220.25+0.02a  0.370.09b 0.34+0.07ab 0.46+0.1ab
(0.18) (0.87)

T6 0.13+0.004b  0.13+0.004b  0.14+0.006c  0.14+0.006b 0.14+0.006b 0.2+0.004b  0.19+0.004a 0.16+0.01b 0.16+0.01b 0.16+0.01b

L Jsl i &) i 55 5 ale laylad TS 5 T4 losan 455 55 ale T3 Ll ZiN2 5 ZInL alis b o 5 & s3l,il 5 b T2 5 TL
(ald) L L 5 el T6 wcela Y Slej alul L (ZIN2IZin1) Se ;5 (ZINL/ZIN2) Zin2 L aay 5 Zind

T1 and T2, singly inoculation with Zinl and Zin2, respectively; T3, simultaneous double inoculation; T4 and T5, sequential double inoculation with
Zinl/Zin2 and Zin2/Zin1, with an interval of 24 h; T6, mock inoculation.
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Fig. 1. Western blotting of extracted total proteins from CMV-infected Nicotiana rustica plants (Zinl (up) and Zin2 (below)) belong to singly (T1,
T2), doubly (T3, T4, T5) and mock inoculated treatments.
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Table 3. Statistical comparison of DSI and AUDPC in singly and dually inoculation treatments of Nicotiana rustica with CMV-Zinl and Zin2 /

Treatment T1 T2 T3 T4 T5
DSI (28dpi) 22.5+5.48abc 15+4.81c 19.5+2.42bc 33.16+3.10a 27.66%2.55ab
AUDPC 1555.75+190.87a 1039.0 +174.66a  1160.25 +19543a 141537 +82.93a  1354.78+94.27a
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T1 and T2, singly inoculation with Zinl and Zin2, respectively; T3, simultaneous double inoculation; T4 and T5, sequential double inoculation with
Zin1/Zin2 and Zin2/Zin1, with an interval of 24 h.
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Table 4. Comparision of relative concentration (OD4gs) of CMV-

Zinl and Zin2 in squash inoculated plants by Aphis gossypii:
in a completely randomized design.

ODygs5+ SE*

Treatment CMV-Zinl CMV-Zin2
T1 0.66+0.1a -
T2 - 0.23+0.03a
T'3 0.40+0.1ab 0.28+0.08a
T'4 0.17+0.01b 0.2440.09a
T's 0.19:0.01b 0.17+0. 01a
T'6 0.12+0.01b 0.12+0.005a
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T'l and T2, single inoculated with aphids fed on single infected
source plant with Zinl and Zin2, respectively; T'3, T'4 and T'S,
inoculated with aphids fed on double infected source plants of T3, T4
and T5 treatments, respectively; T'6, inoculated with aphid fed on
healthy plant of T6 treatment.
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Table 5. Statistical comparison of Nicotiana rustica plants height
and fresh weight in different inoculation treatments of Nicotiana
rustica with CMV-Zinl and Zin2.

Treatment height (cm) ™ Fresh weight (gr) "
T1 32.26+1.9bc 19.3+2.4ab
T2 33.00+1.8bc 21.01+2.3a
T3 34.76+1.4b 19.84+1.6ab
T4 28.20+1.7c 13.7+1.7b
T5 34.06+2.08b 19.78+2.1ab
T6 40.66+0.72a 22.4+1.5a

b T3 jlag Zin2 5Zinl wlis L 54 ool @l S5 a4l T2 5T
) S O S5 b lasles T5 5 T4 Olejes 6855 55
L (Zin2/Zinl) Ko 5 5 (ZIn1/Zin2) Zin2 | Jay 5 Zin1 U Jsl e

(aals) JLL 53 4l T6 wwels Y Sl dlsls
T1 and T2, singly inoculation with Zinl and Zin2, respectively; T3,
simultaneous double inoculation; T4 and T5, sequential double

inoculation with Zin1/Zin2 and Zin2/Zinl, with an interval of 24 h;
T6, mock inoculation.
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