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Effect of virus infection and watering system offy Quantity and Quality of

hybrid tomato seeds.
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BPPECT OF VIRUS INVECTIUE AND WATRRIBG m’fﬁ‘f%
F QUANTITY AXD SUALITY OF RYBRIB TUMATO HBEDS

An sxperinent was made in sunmer 1570, Jeeds were sawn on Mareh 3.

On Marsh 16 small sesdlings with open cotyledons were infected with

& veak strein of tomato virus (a mixture of sii knowa TiVestraine),

At abowt ipril z the infectsd plante showed 2 delay in growing of
about Jo4 days (in comparison with pot-infeetsd plenta), Plants wexe
planted in pots om Mareh 24 and on April 9 they were planted out in
two nelghbouring gresnhouses, In cach greemhouse 24 rows were planted,
12 plauts per row. Ten female plants (v) and twvelve male plants {m)
ware used for dhe trlal, these fesale and mals s Belng the

parant lines of the hybrid tomato variety (ises), Diffevent systeme

of water supply vere xmwua in the mmw:n in esmpartwent

no. 1 the Volaatie system (dropping system), in sompariment no, II

a raining ayatem (overhead sprinkling). The firet erossings vere made
on ipril 27. The firet symptoms of mmu infestion with virus on

the non-infeotad plants were okserved on Hay 20, while the artifiesianlly
infeoted plants vemsined healthy., Iuring the vegetation pericd the
plants $n the compartment with the Volmatie systen grew more vigoronse
1y and hed more and bigger flowers, morscver anthars wers thioker and
contained move pollen., The artificially infseted plants in both
sonparinents gave more pollen tov than the neaeinfectod plants and

that 4ifference was higher in the compartment with the sprinklingesysten,
it abouts June 10 abnorsal flovers with very thin and not welledeveloped
anthers without pollen vere obeerved in the ssmpartment with the
syrinkling-systen, At about July 17 two rows of male plante (45 and 46)
in compariment ne, 1I proved to be sivongly infeoted with red splder, o
whioh originated from the nelighbouring greenhouse. The infeotion spreadsd
econtinuously and at about iugust 10 all rowe in somparisent no, II were
badly infected} plants dried up and died,

At the same time the plants in compartment ne, I remained vigorous,

The first ripe tomatoes were ploked fyom the msle parent lines in conw
partment no, II on June 1%, Every time enly welleripened fruite wvexe
picked, The seeds were taken out by hand and then left for satural fers

mestations after that washed up with tapewatsr and dried on nets in the
emall gresphoune. For the process of fersentatien and drying the tempe~

rature inside the greenhouse was not alwsys optimal, neither wea it

equal for zll the harvesting datesy f.i. the seed of the mg: harvested
on June 2 was dried at the extremely high temperature of > 307C,, vheress
the seed from the fruiig barvested on sugust 8 was dried at an extrenely
low Stemperature of < 187C,, because of wveather oonditions,

At the end of the experiment there were etill gresn fyuits left, These
frults were alsc pieked, wsighed and counted, but the sesds were W
taken from ripe frulis, There were more gresn fruits in the

with the Volmatie aystem. The seeds mw been tested fox germination

at the Ixperimental Htatien ot vagen ne The geynination took plase
under lamps with & temperature of 30°C., during the day (8 hours) and

of 20°C. during the night (16 hours). 7he seeds with blaok spots were
sounted when they were laying on the geraisatisn-beds, so that only

one side of the seeds ocould be seen, ,

The data of the experisents have deen statistioally exanined bdx the
Eesearch and Experimsnt Station at Naaldwijk, The whele durstien of the
experinent has been divided into 3 periods,

The Lirst periecd comprises Informetion sdout the influence of artificial

;ui‘utua on the early erop, partioulariy te see whether there is any
L4y e
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The sscond peried comprises sll data until July 25 (this means that the
second period included the first period as well), in erder to get infere
setion about the effect of infeotion on the seeds and frults, whish '
have setted before the aymptome of natural infection wers cdserved,

As symptoms of natural infection at not infected plante hed deen
noticed on Hay 20, fruits, which had Been pioked before July 20,

must have setted before the natural infestion took pluce, So the
dividing line between the second and the third peried may inslude

as well as exalude July 23. But, as the firet pleking dates (June

15, June 19) mostly concern male parent lines, there would % too

fov veal values for the most important treatments (orossings),
Therefors it had been decided to include the date of July 23 inte

tha second period yet. ;

The third peried has been saloulated im twe ways: a) ineluding» and

b) exolwding green fruits,

in artifieial infeotion with a weak etrailn of THY in the early
stage of growing plants (the cotyledons stage) gave good resulte
for fruit and sesd production. There is a significantly higher ‘
yield of seed (in the second and the thivd peried) from artifisially
infected selfpollinated male parent plants tham fyrom not infested
plants. The average yield of seed from uale parent planis was in
the sscond pericd as followas Me = 212,7 gr./plot (12 pisnts)
Mo = 382,2 gr./plet
and in the third period t He = 290,2 gr./plot
Ko = 265,9 gr./plot
vhich means that artifiolally infeeted plants gave an average of
44.8 gr. of seed per plot move than "not infeceted™ plants,

Artifieially infected fomale parent plants gave also a significantly
higher of ¥eld seed per plot. The average values were as follows:

Yield of seed per plet (10 plants) in zrame

second period third perisd o
Vol 10.4 124.2 /
Velie 69.4 117.8
Tolim 82,7 13644
Yelie 80.6 129.4

kifferences in the third period sre statistisally net sipnificant,

but the data show the same tendency ss those of the second peried

and that means & significant difference fer the whole experiment,
being 47.3 gre of seed per plot more frem artifielally infeoted
plants than from not infected planta, Pollinstion of female pavent
plants with pollen M+ of MHe 414 not influenee the yield of seed and
the sonbinatien V47~ seemd sven to be batter. The differences bo~
tveen Vo= and Yols « T4 gr/plot for the sesond peried and

9¢1 gr./plot for the third period ave net significant.

There is no influsnce of virus infoction en the weight of the seeds
or fruit, There was no influence of virus infeetion in the early
first) period neither,

The gield of fruits is aleso influenced By wirus infection, The tetal

weight of fruits per plant and the total muaber of fralsts per plant

in both perieds ie significantly higher for axtifielally infested
plants. There is no influence on the mean weight of the fruits,
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Unly the Ve treatment in the thirvd pevied gave o significantly
lower walue than other iroatments, -
The wvatering systes vas of ne influence on the tetal yield of the
seeds, Thers were no significant 4iffercsees beiveen bYoth somparte
menss for the whole period, but there were slight (but significant)
diffevences Botween the peviods. In the sevend peried a higher yield
was obtained in the compartment with the primkling system (¥e, I1),

but in the third period the yleld of seeds was hi
ment with the Velmstic system, Compartment ¥r, I

ar in the cenparte
Volmatic systes)

gave a significantly higher weight of the seede per Iruit (in the

second period)}, tut there was no signifisant differente in the tetal
yield of seed between the two comparimenis, s mush mere frults were
obtained from compartwnent Er, II, In the third peried there was mot
such differences.

x « sign.,as2e, (0.08)

Compardmens nr, I {Volmatic system) gave sigaificantly heavier fruite
than sempartment pr, 1I in all pericds, The mumber of fruits per plani
was sush highex with the eprinkling syetem in the firet and second
peried, dut in the third period there wus ne difference, The total
veight of fruites was such higher with the Veluatio systenm in the thimd
period, dut thers was no difference in the second and the first peried.
The self pollinated male parent lines gave significantly more fruits
per plant than had been vbtained from the erossings. The total welight
of the fruits par plant wvas higher as well, Those fruits contained
more seeds than the frults obtained threugh hand pollination, The
difference bstween self pullination and eressing in the compurisment
with Volmatie mystem and in the fivet perled was less than in the soue

partoent with aprinkling systes (intersetion):

Seocond peried Third peviod
Yield of | Welght | Humber | Hean | Tieid | /eight | Fumber | Fess |
seed of @, of fre | vwelght| of s, of s, |of fr, | weight
gre/plot | gre/fe. | peplant | of Fr.| gr./plot| ge./fr,| poplant| of fr,
108,83 Us35 26,2 T5.6 184.1 C.30 54.3 62,3
127.7 ‘6n35 34.0 £0.8 1?ﬁﬁﬁ‘ Bgﬁ? ﬁﬁtlu §1n5: f e
~19.4 0,02% | «7.8% |14.6% | 13.5% | o.m2 22 | 10.0% |

[Famber of frults Weight of fruits Ueight of the seeds
por plant ‘per rlant par plot
9.1 | 1649 0.79 1.1 50,8 84,4
93 9.8 0.67 2,73 27.1 5.0
, il i
e (o2 T.1 G2 TelB 2%.1 494

This difforense is caused by the fact that, compared with coupartment
Fes I, there ware more »ipe fruits frem male parent lines in
sowparteent Ur, II at that peried. Fo diffezences were stated regarding
the welght of the sesds per frult and the mesn Trult weight, '



The number of seeds with black spots seems to be dependent on the
virus infeetion, but there is wleo a great difference bhetween the
replientions, whioh gives the lnpression that the presence of black
spots depends also (moatly?) on the temperatuve,

e, 23 - 10 Barbara Steenkea-issprovier
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n)w t geeninstion s B Ls batter then the uressings (P 0,06)

b} Teday & gusminetion

e giffozences batwoan B « and N ~ and
2380 ne diffszences within the croneinge.
net signifisent,

highly signifisant { PL0,01)

Hn ather significent differences,

Compel 4o bektar then Compe 11 { P 0,01).

2) Peroentage sbnucual seeds.

R { P<O,01)s e diffarence within the
orosaings s ne dirference botusen B ¢
ang N ow,

Conp.l tae wure sbnoesel sesds Ywn Coap. 13

in » a_nel
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(Fizst peried)

8) Percuntage black ssede
B less then the ercasings { B <0,01)
Ho algnifigent differenses within the cros-
sings,
Comp, 11 has less black sseds than Comp, I
(Pe 0,08},



SECUND PERIGD

4 -
Parcasntege WMW ﬂmmﬁu M gumm

gw; 1 11 mean comtmant. T: 1 11 meen

- Conclusions 3 '
" &#)  Seday gorsination i
| No eignificant diffevences,
b}  Tedey gsreination 1
M 4o better than the crossings ( P20,01).
From the crussings the seabination ¥ + K + is higher than the
ather 3 combinstions,
Comps II is betier than Comp. I ( P 0,04).
@)  Psrcentage sbnorasl sewds
M is less than tha oressings { P < 0,01).
Bo differensse within the crossings.
No significent differsnces betusen the compardiants.

d)  Percentage black sseda
Sens vonulusions as ¢).
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Soup.

n nean

"e 88,4 83,0 84,7
Be 87,4 84,5 86,0
Veole 94,3 87,0 90,6
Vele 91,6 90,2 90,9
Vel o 92,3 91,4 91,8

‘mean | 9‘?’ | ‘ﬁﬁﬂ Wtﬁ

Percentage sbnormal

M. 1,25 0,82 1,02 R 7,4 14,3 10,8

B 8,70 0,92 8,80 B 3,6 75 546
Velew ﬁpﬁ ﬁyw ﬁy” Veolle Egﬂ ?‘,2 M
Vello 8,87 0,73 Q0,65 Venle 6,9 8,8 8,7
Vel 0,63 0,841 06,82 Velte 6,1 P 6,3

sean 8,76 0,76 0,76  mesn 58 7,7 &7

'ammum
8) 3 davegerminetion
' Crossings ars betier than M.
No differsnce within the crossings snd batwsen M « and
B s, ’
Ho dirfsprencs batusen the compartaente.
a) Tndng ;:mmn
Same conclusions es 3~day germinstion.
¢) abnormsl sesds (percentegs) |
e significant uxﬁman
4) black sesds {percentegs)

B « 10 bettsr than the q:fm: teantmants. This differsnces
is in compartment 11 greater then in gomps Ie
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