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Yoshio EHARA®* and Tadao MISAWA®*:
the Infection by Cucumber Mosaic Virus

VIII. Effect of temperature on the virus spreading

and the size of local lesion*

Abstract

Spreading of cucumber mosaic virus in cowpea leaf tissues was investigated in rela-
tion to the formation of local lesions. The following results were obtained.

1) Local lesions appeared more slowly but the size was larger at 20 C than at 30 C.

2) Spreading of the virus from the epidermis to the second cell layer (adjacent to
the epidermis) was faster at 30 C than at 20 C, judging from the experiment in which di-
Spreading
of virus from the epidermis to the third cell layer (adjacent to the second cell layer) was
also faster at 30 C than at 20 C, judging from the experiment in which the epidermis

luted HCl was treated on the epidermis for destroying epidermal functions.

were stripped (the second cell layer was naturally destroyed by this treatment).

3) The time of spreading of the virus from the second cell layer to the third cell
layer was calculated and it was faster at 30 C than at 20C, but was equal, under the
same temperature, in both inoculations with virus particles and its nucleic acid.

4) Temperatures were changed from 30 C to 20 C or vice versa at the time of virus
spreading from epidermis to second or third cell layer. Time of local lesion appearance
and the lesion size under the altered temperature conditions confirmed the time-course of
virus spreading through leaf cell layers mentioned above.

From these results, the mode of spreading of the virus in leaf tissues and the local

lesion formation are discussed.
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Fig. 2. Distribution of lesion size at 20 C and 30 C.
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Fig. 3. Effect of dilute HCI treatment on the virus spreading.
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Temperature-—-~- -~~~ 30T 20
Method of _ _ Treatment | Stripping of Treatment | Stripping of
treatment with dil. HCI | epidermis of dil, HCI | epidermis

Fig. 5. Diagram illustrating the time required for the virus spreading at 20 and 30 C.
» —— Inoculation with virus particle
------- » Inoculation with viral nucleic acid
E; Epidermal cell. F, S; First layer of mesophyll cells. S, M; Second layer of
mesophyll cells. T, M; Third layer of mesophyll cells. P; Primary infected cell.
S; Secondary infected cells. T; Tertiary infected cells.

Time ofter inoculation (hr)

A —
i 2% - 30 B
i 2 ) S
jii | 30 7 ac e
T R Z

F N 7

Experiment

Fig. 6. Diagram showing experimental design to test the effect of changing
temperature on the development of local lesions.
F: Virus spreads to the first layer of mesophyll cells at 30 C.
S: Virus spreads over the second layer of mesophyll cells at 30 C,
and virus spreads to the first layer of mesophyll cells at 20 C.
T:

Virus spreads to the third layer of mesophyll cells at 20 C.
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Fig. 7. Distribution of the lesion size
under various temperature condi-
tions shown in Fig. 6.
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Rate of local lesion development under various temperature conditions shown in Fig. 6.
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Table.l. The inclusive results of experiments on the virus spreading and the development

of local lesion

Time of appearance Time of spreading of virus (hr.)
of local lesion
\’; (hr.) From epidermal cell From epidermal cell
\ % to first layer of to second layer of )
\?} {A-B) | mesophyll cell ICHD) mesophyll cell (EHF) (Q1p)
\% (by dil. HC1 treat— (by epidermis strip-
ment) (p) Ping) (g)
. Nucleic ; Nucleic ; Nucleic .
Temperature Particle : Particle | | - Particle ; - . Nucleic
) @) acid (B) ©) acid (D) © acid (F) Particle acid
20 34 28 6 7 1 6 15 9 6 8 8
30 14 12 >2 2.5 0.5 2 7 5 2 4.5 4.5
Difference 20 16 4.5 0.5 8 4
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] E
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