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SUMMARY

The proportion of infective nymphs of Javesella pellucida in the progenies
of female vectors of European wheat striate mosaic (EWSM) disease ranged
from 85 to 96%; 71 % of these nymphs infected plants within one week of
hatching. Inbreeding for one or two generations significantly decreased the
viability of . pellucida eggs, but EWSM had no effect on the viability of eggs
laid by inbred or outbred vector lines. However, EWSM acquired trans-
ovarially usually increased the mortality of ¥. pellucida nymphs by 13 to 17 %,
although mortality was as high as 30 %, in some vector lines. EWSM, acquired
transovarially for two generations, decreased the longevity of adult males
and females of ¥. pellucida by 14 %. Inbreeding for two generations resulted
in 40 Y%, increase in the mortality of nymphs and more than 50% reduction
in the longevity of adults.

INTRODUCTION

European wheat striate mosaic (EWSM) disease is transmitted transovarially to a
large proportion of the progeny of infective females of Favesella pellucida (Fab.)
(Slykhuis & Watson, 1958). Kisimoto & Watson (1965) failed to confirm previous
reports (Watson & Sinha, 1959; Sinha, 1960) that EWSM caused pathological effects
in the eggs of this vector, but found that gross abnormalities in these eggs resulted
from inbreeding. Sinha (1968), however, suggested that J. pellucida eggs might be
damaged more at a later stage of embryonic development by EWSM than they were
by inbreeding. Using outbred lines of ¥. pellucida, Ammar (1975) found no patho-
logical effects of EWSM acquired by first and second instar nymphs from diseased
plants, on the nymphal and adult stages or on the hatchability of eggs laid by infective
females.

The present investigation was undertaken to study the effects of inbreeding and
of EWSM acquired transovarially on the survival of the embryonic, nymphal and
adult stages of ¥. pellucida. The occurrence of embryonic abnormalities in inbred
eggs laid by infective and non-infective females of this vector was also investigated-

MATERIALS AND METHODS

The sources of planthoppers and EWSM, the methods of culturing and testing
them and the lineage-designation system used for the vector are as described previously

* Present address: Plant Protection Department, Faculty of Agricuiture, Cairo University, Egypt.
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Effect on vector of EWSM acquired transovarially 205

of the data, showed that only the differences between various categories of non-viable
éggs ‘were significant, but those between unexposed, non-infective exposed and
infective groups were not.

These results show that EWSM acqulred orally by the mothers in their early
nymphal stage did not increase the proportion of non-viable eggs laid, or modify the
stages at which embryonic abnormalities occurred in inbred eggs of the vector.

Table 1. Percéntage of non-viable eggs laid by brother-to-sister mated females of Javesella
pellucida, either exposed* or unexposed to EWSM-diseased plants

Mothers
_ ) Exposed
Category of Unexposed — A ~

non-viable eggs Non-infective Non-infective -~ Infective
Undeveloped ) 55 45 50
Pre-blastokinetic 22 SI°L 12
‘Mid-blastokinetic o5 ‘ ~ oo 00
Post-blastokinetic 334 281 220
Partially hatched o5 o7 < 15
Abnormal .

Dwarf oz o1 o1

Reversed .43 18 2'5

Others o3 o1 o8
"Total non-v:able eggs - 469 364 331

S.E. (arc sine), 1-93. Treatment means (arc sine +0°68): unexposed, 10" 4; exposed non-infective,
8-4; exposed infective, 9-1.

# Exposed hoppers were fed on diseased plants for 7 days in the early nymphal stage; 20442722 eggs
were examined from each group of mothers; percentage values are detransformed from arc sine,

Table 2. Infectivity* of Javesella pellucida nymphs obtained from inbred and outbred
pairs in which the females only were infective with EWSM

Inbred nymphs : Outbred nymphs
Infective Infective
NO . f——A—_\ N No . (_—_A—‘—\
Line tested No. % Line tested No. %

KK1 33 30 go'g GJ 70 66 94°3
KKz 17 16 94°1 JH1 57 50 877
GG 13 II 846 JH= 73 70 959
Total 63 57 905 Total 200 186 93'0

# Nymphs were tested singly for infectivity for 3 weeks after hatching.

Proportion of Javesella pellucida nymphs inheriting EWSM from
infective mothers

Eggs were obtained from six infective ¥. pellucida females, that had acquired EWSM
by feeding on diseased plants in their early nymphal stage. Three of these females
were mated with their non-infective brothers (inbred) and three were mated with
non-infective males from other lines (outbred). Newly hatched nymphs were caged
singly on healthy wheat seedlings to test their infectivity. Tests were conducted over
three weeks, by the end of which all the surviving nymphs had become adults.
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Effect on vector of EWSM acquired transovarially 207

healthy wheat seedlings. Nymphs were counted at 5-day intervals and transferred
until adulthood to healthy seedlings every 10 days. ‘

None of the plants on which the progenies of non-infective pairs had fed became
infected, whereas those on which the progenies of infective females had fed showed
clear symptoms of EWSM.

The proportion of nymphs surviving to adulthood was +69%, in the non-infective
outbred, 589 in the non-infective inbred and 40% in the congenitally infective
inbred groups (Table 4). The difference in survival, due to inbreeding, between the
first two groups is highly significant (¥* = 24'6, P < o-oo1), as is the difference
between the two inbred groups, presumably due to transovarially transmitted EWSM
(x* = 11°2, P < 0-001).

The greater mortality in congenitally infective hoppers, compared to that of non-
infective (inbred) ones, was much higher in line CC (277 %) than in line DD (57 %)-
This might have been due to differences in rates of transovarial transmission between
the two lines or to differences in their susceptibility to the deleterious effects of trans-
ovarially transmitted EWSM. In the previous generation, line C (parents of CC) was
much more efficient in acquiring EWSM from diseased plants (89 %) than was line D
(29%) (Ammar, 1975). However, in the previous experiment (Table 2), over 84%
of ¥. pellucida nymphs acquired EWSM transovarially irrespective of their lineage.
Therefore, it is more likely that nymphs of line CC differed from those of line DD
in their susceptibility to the effects of EWSM rather than differing in their rates of
transovarial transmission.

As the figures in Table 4 indicate, the difference in the proportion of surviving
nymphs between outbred and inbred (non-infective) groups was apparent on the
fifth day after hatching (x* = 93, P < o-o1), as was the difference on this day between
non-infective (inbred) and congenitally infective groups (¥* = 44, P < 0'05).

Effects of EWSM and inbreeding on survival and duration of the embryonic,
nymphal and adult stages of Javesella pellucida

Three groups of hoppers were compared: (a) non-infective inbred, obtained from
five non-infective females (line GG) that had been mated to their non-infective
brothers for two successive generations; (b) non-infective outbred, obtained from
three cross-mated non-infective pairs (lines KI and GJ); (c) congenitally infective
outbred, obtained from four cross-mated pairs that had acquired EWSM by inheri-
tance from infective mothers (lines JH and GJ). Thus in the latter group, EWSM
had passed transovarially for two successive generations.

Nymphs hatching from eggs laid within one week by each of the above pairs were
collected daily and caged on healthy wheat seedlings transplanted in specimen tubes
(1 x6in; 2+5 x 15 cm). Maximum rearing density was twenty nymphs/seedling/tube
in the first week after hatching, five and two nymphs/seedling/tube in the following
two weeks respectively. Nymphs were counted every other day and transferred weekly
to healthy seedlings; all seedlings were kept in the glasshouse for observation.

The adults emerging from the above nymphs were caged in groups on healthy
wheat seedlings (maximum of twenty pairs/ten plants/pot). They were counted and
transferred to healthy seedlings weekly until all were dead.
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Effect on vector of EWSM acquired transovarially 209

infective (outbred) ones (¥ = 127, P < o-oo1). The sex ratio did not differ signifi-
cantly between hoppers of the three groups (¥* = 0-002-0°5), with the percentage of
femnales ranging between 54 and 57%. Thus, it seems that both inbreeding and trans- .
ovarially transmitted. EWSM independently caused early death of a proportion of
¥. pellucida nymphs, regardless of their future sex.

Within-treatment ¥ analysis revealed that the three non-infective outbred progenies
did not differ significantly in the proportion of nymphs surviving to adulthood (Table
6, x* = 1-8), but the four congenitally infective (outbred) progenies differed signifi-
cantly in this respect (y2 = 32'8, P < o-0o1). In two of the latter progenies, survival
to adulthood was over 95 %, whereas in the other two progenies survival was 66 and
69 %. This agrees with the results obtained in the previous experiment (Table -4),
where two lines of hoppers (CC and DD) seemed to differ greatly in their susceptibility
to the adverse effects of transovarially transmitted EWSM on ¥. pellucida nymphs.

Table 6. Survival of nymphs and longevity of adults in outbred progenies® of
Javesella pellucida, non-infective and congenitally infective with EWSM

Adult longevity (days)
— B —A A
Treatment and Initial Survival Males Females
progeny no. of to adult - A ~ - A N
(line) nymphs (%) Mean S.E. No.t+ Mean sE - No.t

Non-infective

Progeny 1 59 966 ' 300 247 20 490 264 34

Progeny 2 18 944 19°1 293 9 408 646 8

Progeny 3 90 91°1 17'3 171 40 359 2°65 43
Congenitally infective i

Progeny 1 48 979 156 1°50 19 363 345 28

Progeny 2 63 95°2 173 1-70 32 30-8 3'00 28

Progeny 3 64 68-8 231 3'04 12 360 255 32

Progeny 4 61 656 19°2 179 19 400 344 23

# Within each treatment, progenies are arranged in descending order according to their survival
during the nymphal stage. )
+ No. of hoppers from which the information was obtained.

Counts of surviving nymphs every other day throughout the nymphal stage (Fig. 1)
revealed that the greater mortality associated with inbreeding was apparent from the
first day after hatching (P < o-oo1), whereas the mortality associated with trans-
ovarially transmitted EWSM was negligible for 3 days after hatching. The latter
mortality, however, was detectable in 5 to g day old nymphs (P < c-oor1 on day 9),
but was again negligible in older ones. Mortality associated with inherited EWSM
thus occurred mainly in the second and early third nymphal stadia, whereas mortality
associated with inbreeding occurred mainly during the first and fifth (last) nymphal
stadia.

Duration of the nymphal stage was significantly longer in inbred hoppers than in
outbred ones (Table 5, P < o-o1), but inherited EWSM had no effect in this respect.
Males had significantly shorter nymphal duration than females (P.< 0-05).

Adult longevity. In this experiment, the date of the final moult (emergence date)
was known for each nymph that survived to adulthood. The mean emergence date

8 APE TH
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progenies that survived best during the nymphal stage died sooner as adults (Table 6).
It is possible that lines which are more susceptible to the adverse effects of inherited
EWSM may be affected as nymphs, whereas more resistant lines may survive the
nymphal stage but die earlier as adults.

100

80

60

Surviving adults (%)

40

20

8 16 24 32 40 48 56 64 72 8 88

Days after adult emergence

Fig. 2. Survival of adult ¥. pellucida males (-——-) and females ( ), reared in groups
and counted weekly. Parents of these hoppers were: A, non-infective inbred; O,
non-infective outbred; @, congenitally infective outbred. .

DISCUSSION

The proportion of infective nymphs in the progenies of infective J. pellucida females
ranged from 85 to 96 %, Those nymphs that were infective within 7 days of hatching
(71 %) probably acquired EWSM transovarially, for its incubation period in vectors
when acquired from diseased plants is at least 8 days (Slykhuis & Watson, 1958).
Transovarial transmission to a similarly high proportion of individuals of the vector
has been reported with rice stripe virus in Laodelphax striatellus Fallen (Yamada &
Yamamoto, 1955) and with some other viruses and vectors (Carter, 1964).

European wheat striate mosaic, acquired transovarially, induced mild pathogenic
effects on ¥. pellucida in the nymphal and adult stages but not in the egg stage. On
the other hand, it has been shown previously (Ammar, 1975) that EWSM, acquired
by first and second instar nymphs of §. pellucida fed on diseased plants, had no patho-
genic effect on the survival of nymphs and adults of this vector.
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