T
o
N

BLOLOGICAL SDUDIES ON ROTATC LELS ROLT

¥IRUS DISRASE

BY
Ahmed Shawki Ibrahim Garwal Fldin
BCSC. (AgriCQJ L]

Ain Shams Univ., 1965

Thesis

Submitted in Partial fulfillment of TN
the Requirements for the degree ' of :

Master of Sclence

~ in -
3 "
; Plant Pathology (Plant Virology) ~
« -

Faculty of Agriculture

Aln Shanms University

1970



APPROVAL SHEET

This thesis for M.Sc. degree

has been approved bys

-o-ti¢00140 OObtrttlttt.t

f/’fm

L

qoooc.ocid.#'owolt‘aotoltsi'.

Committee
De..te H 1&-1./-0‘.319?0

Foculty of Agriculture, Ain shoms University.






ACKNOWLEDGMENT

The autber wishes to express his deepest gratitude
to Prof. Dr. W.E. Ashour, Professor of Plant Pathology .A
to Dre E. K. Allam, Associate Prof. of Plant Virclogy,
Faculty of Agriculture, Ain Shams University, and to
Dr. R. A. Qmar, Plant Virologist, Virology Department,
Ministry of Agriculture, for suggesting the problem,

supervision, guldance throughout this work.

It is my pleasant duty Lo offer my heaxly thanks
£0 all the staff of Virology Departement, Ministry of
Azriculture for bthe help they offered unsprayingly. This
help, I admit was one of the main factors that have hrought

thesis in reality.

e Befirmn



b
i

TARBLE OF CONTENTS

INTRODUCTIOR ¢ s o s sessseacnnasesssssssessssneranssonss
REVIEN OF LITHERATURE .o esessssstsscssssnsasssssssvesse
MATERTALS AND METHODS. e seeersnoasnesenccascsnseseses
I— Transmission and host range of the Virus..ese.
A~ Transmission 0f the VirUS.eeeeesssssscrvene

Il Virus DiagnOSiSuocooodno-oanol.ooo.oa,,ogﬁffgi
Lo Detection of FLRV in grQWing plants........

II1- Rffect of PILREV on yield and Ghemicala?.-.og.ac
constituents of potato leaves and tubers.

EXPERIMENTAL RESULTS.sassnssccccsescovessesrronosacs
T- Transmission and host range of the VirusSseeses
A~ Transmission 0f PLRVicesscsessssssosnsscses

1~ Aphid transmissioneesescsscsccvscesassss
a—Acquisition pericd.cscecsssesssssseece
b~Inoculation pericdeecscssscsserssscnsese

c—-BEffect of different sources of the
Virus on itS transmi53i0n0000btin-bcto

d-The penetration rute of green peach
aphids Stylet in hosgt tlSSueShoooovooa

2« Transmission of FLRV by graftingseeeeses
3— TransmiSSion of PLRV by dOddérJnulogogfo
B~ Host range of PLRV-ooo.---oooo-cotfo-ttffqo

II- Diagnosis of Potato leaf roll virUS.ccescsvescs

- L

6l



INTRODUCTION

Potato Leaf 10ll virus (FLRV) is of historical
interest as well as of economic impartgnce. It is first
described and named by Orton in his bullekin of 1914.
While Qpanjer, in 1916, was the first to demonstrate the
infectlious nature of the diseass.

Potate leaf roll virus disease is one of the most
important virus disease in HEgypt because of its widespread
and its depressing effect on potato yield,

Properties of the virus causipng potato leaf roll
disease is not well known. It is not sap transmissible.
All attempts made to prepare antiserum specific to this
virus failed.

Many attempts were made to debect diseased potato
tubers and plants for the presence of PLRV using different
methods. The use of mosv of these methods did not prove
to be too promising. At the present time, reproduction of
the epecific symptoms of the disease by grafting or by
aphid transmission is the only sure means of distinguishing
it, but 1t is worth mention that indexing programmes using
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plant hosts are extemely tima - copauping and also vary

expensive,

The use of suitable laboratory indexing methods
could eleminate such difficulties.

The present work was undartaken teo study @

{- Transmission and Host Range of FLRV,

II- Diagnosis of the Virus in potato plants and
tubers. '

1I]— Rffect of the virus on the yicld and
chemical constituents in potato leaves snd
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tpansmicsion 1s essential in studies concern this virus
Sapkar (1963) found that FLRV was transmitted to a portion
of Fotato Clone by top-grafting with scions of Physelis
£lopidana carrying the virus. Oupertino & Gosta (1967)
mentioned that in grafting 60 - 70 day 0ld potato stems on
40 days old Datura gtrsmonium seedling rootstocks, synptoms
appeared 30 - 40 days later, and he found that the nethod
dan be used on a large scale. Williams (1957) found that
+he percenbtage of transmission by Cuscutag subihclugg'was
{ncreased by heavy shading of the test plants and pruning
of the bridging dodder.

Potato leaf roll virus spreads within potato fields
nainly by aphids. The chief insect vector for PLRV is the

ereen Poach aphid lMyzus persicae sulz. (Bmith 1929, Stegwee

1960 and others).

Other species of aphids can also transmit the

viruss

These are Ascalonicus doncaster (Heinze, 1951)

cited from Smith (1957). Myzus circumflexus Buckte.

(Whitehead, 1930, 313 Smith, 1930; Dykstra & Whitaker,
19%8.). Myzus ornatus (Loughnane,1929; MacCarthy, 1954).
lagrogiphum solanifolil Ashm, M. pseudosoland (Murphy &




Makey 1929, Reddick, 1936) and Macrosiphum solanifolii Ashm
{Kirkpatrick & Frankross, 1952, Peddick, 1936). M.pseudosoland
{Ogsialnpilsson, 1944). Macrosiphum convoluli Kirkpatrick

& Frapkross (1952)., Macrosiphum euphorbige (Day, 19553
Daiber, 1962; Murayama, KoJima, 1965, Makinnon, 1969).

B Elze (1932) Tound that Aphig rhamni, Aphis Eabae,
Pgiiioidea affinig can alse transmit the virus. Heinza(19%9)

mggtioned that a new vector of PLRV is Myzotoxoptera

Results obtained by several workers studied the
gresn Peach aphid~Potatoe leaf roll virus relationshlp were
widely different. Oortwijn Botjes (1920) demonstrated in
greenhouse experiments that the disezse could be transmitted
vy the aphid M. persicaé. He correctly assumed that this
alsg occcurred in the field Schultz & Folsom (1921)reported
similsr results with the aphid M. persicag.

Elze (1927) reported that Aphids (Myzus persicae)
ted wpon infected potatoes for 14 hours were able to infect
healthy potatoes when they had 24 hours test feeding period

but not during a - 10 hours feeding time.

Smith (1931) found that aphids can acquire TLRV
from an infected potato plant after 6 hours infection period,



and they are <capabls ta transmit it to a healthy potata
plant after 2 hours inoculation feeding period.

Bawden , (1951) demenstrated that aphids fed for two (2)
hours on infected D. tatula plants became infeetive, but
could not tranemit the virus during the succeeding 24 hours.
While aphids which had fed on infected plants for several
days could infect healthy plants within 15 minutes.

Kassanis (1952) reported that Aphids transmitted
leaf roll virus after 2 hr. for both infection and teat
feeding periods. Thé number of plants infected by aphids
increased when the feeding time om both infected and test
plants were elongated to 4 hours. The inoculaticn feeding

period was not more than 30 mine

} The time of inoculation feeding can be roduced teo
10 - 15 min, when very infective aphids are used. This
period was determined by Roberts (1940) as the ninimum
period required for the avhids stylets to reach the phleom,
and this may be interpreted that PLRV has to be introduced

the phloem for infection to occur.

Webb, Larson and Walker 1952 reported that 2 ©
hours feeding period on the source of inoculum was shown

£0 be sufficient for aphids to acquire the virus and after



Mangercata (1956). Willicms, Liewelyn, and Fronk ross(1957)
reported that the minimum time required for acquisition of
leafroll virus by Myzus persicae from infected Ehysalis
£loridong or Doturg stramonium was half on hour. They faund
also that aphids reared on infected D. strgmonium transmitted
the virus to D. stramonium ond P. floridana in 10 and 30
minutes respectively. Such aphids tronspitted the virus
with equal facility %o 2 gpecies during test feeding of 15 ~
20 minutes.

Stegwee (1960) mentioned that al lecst aboubt ten
minutes feeding are required for the aphids to pick up the
virus. Oshima gt gl (1966) in Japan found that Myzus
Qéféicae sulz. fed on infected Physalis floridqgu Rydb.
for 30 and 60 minutes were unable to infect healthy Es
gloridang seedlings within 3 hours ofter leaving the source
plants, but fifty percent infection occurred when 24 - 48
hours inoculstion feeding period were used. They reported
~lso that the aphid vectors reared on infected Dabtuxra

sﬁramonium 1. were able to transmit the virus to nggalis

gioridang within 5 minutes.



an interval or latent period of 30 hours ¢an btronsmit the
virus to healthy plants., Once the aphids become virulifer—
oug, only a 2 hours feeding period was reguired for them to

trznsmit the virus.

EKirkpatrick & Ross, (1952) reported that three of
the 10 aphids allowed to feed om the infected plant for 30
minutes became infective, As the feoding period increasad,
up %0 about 24 hours, the number of aphids that become
{nfective als¢ increased. He found also that the shortest

inoculation period was 30 minutes.

MacCarthy, (1954) mentioned that the acguialition
threshold period was found to be 2 hours.j; the incculatiap
threshold period was found o be 30 minutes, and the

tronsmigsion thresheld period wae found to be 12 hours in

comparison with 4 hours ncquisition and 8 hours inoculation.

In experiments at the phytopathological Research
institute, Wageningen, Holland it was found that an
pequisition period of 15 minutes on Phisalis floridana
infected by potato leaf roll virus followed by 15 minutes
inoculation feeding period on the scme host, sufficed for
the transmission of the virus by groups of Five initially

virus-free, non~fasting Mzzus persicge. Delieester &



Loughnane {194)) hasdirided certain potato varisties
into three groups on the basis of their musceptibility to

leafroll.
Group I

-

Most susceptible: Arran caktrn, up to~date, Arran

signet.

Group IT : Intermediate : Arran pilot, Rritish Queen, Eerr's

*"

pink, Gladstone, Argan peak, Arran vietory,
Dumbar yeoman, Ulster Monarch, May queen,
President, Great scot, Arran crest, Epicure,

Redsgkin, Dunbar gtandard.

Group III: Least susceptible : Flourball, Arran banner,

Majestic.

Salaman and Wortly (1939) reported that leaf roll
virus was successfully btransmitted to Campanula , to
Matthiola, and turnip by grafting and to Brussels sprouts
by means of Aphiis.

Quanjer (1923) reported that plants of Nicotigna

tabaceum L., Atropa belladona L., Datura strapmonium L.,

Hyoscyamus niger L., Solanum nigrum L., and Ss dulcgmara L.,

con be infected by means of aphids or grafts.

In 1933 Dykstra btransmitted the leaf roll virus te

some csolanaceous plants, viz, Datura stramonium. L.,




