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Viruses often cause severe disturbances in plant growth, which ma-
nifest themselves by acute pathological changes and reduce plant crops
to a different extent. The harmful effect of viruses on plants depends
on many factors existing in the virus-plant-environment system, and
it is modified by these factors. Since many years at the Institute of
Plant Protection, Academy of Agriculture in Poznan, the occurrence and
harmful effect of viruses of Papilionaceae are under investigation un-
der greenhouse and field conditions [2-4, 6]. The aim of the present
study was to determine the harmful effect of bean yellow mosaic virus
on growth and yield of pea under field conditions, depending on the
time of plant inoculation.

OUTLINE OF EXPERIMENTS

Studies were performed at the Agricultural Experimental Station
in Zlotniki, near Poznan, in 1976. Pea cv. Flawanda (original) with
good germination power (96%0) and mass of 1000 seeds amounting ‘o
312 g was applied. For inoculation the bean yellow mosaic virus — pea
strain (BYMV) collected from peas in 1974 at the Plant Breeding Sta-
tion in Nieznanmice was aplied.

On a pea field (about 11 ares), 15 plots (2X1 m) were demarcated.
Plants were inoculated in the phase of 5 leavs (5 plots) and in the phase
of first flower (5 (plots). The remaining 5 plots served as control. Pea
was sown after sugar-beet on podsol type of soil. The usual agrotechni-
cal treatments were applied. Prior to sowing mineral fertilization was
performed at the level of: 10 kg N, 40 kg P,O5; and 60 kg K,O per
1 ha, in the form of 34%0 of ammonium saltpetre, 25% of superphospha-
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te and 60%0 of potassium salt, respectively. Sowing was carried out on
7 April. Sowing density was 270 kg/ha the spacing — 25 c¢m, and soil-
-covering depth — about 4 c¢cm. In several plots empty spaces occurred -
and thus in all plots thinning was performed, with 70-80 uniformly
distributed plants left in each plot. The inoculum prepared from pea
plants with distinct infection symptoms (2-3 weeks after inoculation)
was diluted with water (1:2). Pea plants were inoculated on May 26th
(in the phase of 5 leaves) and on June 14th (in the phase of first flower).
On the first date 3 leaves with stipules and on the second date 2 young
but well developed leaves were inoculated on each plant. Before inocu-
lation the plants were dusted with carborundum, and after inoculation
they were rinsed with water. For inoculation cheesecloth plugs were
used. Control plants were ,,inoculated” with sap from healthy pea plants,
diluted with water (1 : 2). |

Observations were taken at 3-6 days intervals, and each time the
plants with virus infection symptoms were determined. Infected plants
were randomly collected, and from them reisolations on test plants
were done for verification whether their visual evaluation had been
correct.

Owadofos was applied against Sitona sp. Pea was harvested on July
20th: after drying the plants were examined individually. The more
important elements of growth and seed yield were determined. For the
control combination 365 plants were examined, for the first inoculation
time (phase of 5 leaves) — 371 plants, and for the second one (phase of
first flower) — 22 plants. The seed yield was evaluated statistically.

In the pea vegetation period in 1976, the weather did not promote
growth and high yield of pea. Whereas the temperature between May-

Table 1

Air temperature and rainfall during pea vegetation in 1976
(according to the Institute of Meteorology and Water Management in

Poznan)
Air temperature °C Rainfall mm
deviation
Months monthly from monthly p ercerf1tage
mean many-years sum °
means normal
April 6,9 —0,9 8,8 24,4
May 13,0 —0,1 29,7 64,5
June 16,7 —0,4 13,8 24,2
July 19,0 0,4 109,2 156,0

August 15,9 —1,7 65,3 105,3
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-July only slightly differed from the many-years means, a considerabie
rainfall deficiency, particularly in April and June, greatly limited plant
growth and accelerated ripening (Table 1). The more abundant rainfall
in July did not help any more, and thus both the vegetative growth and
yield of plants were rather poor. The drought prevailing in June may
have lowered the efficiency of inoculation; it could, moreover, stimu-
late the harmful effect of BYMV on plants inoculated in this month.

RESULTS

EFFECT OF BYMV ON GROWTH OF PEA PLANTS

As a result of pea plant inoculation in the phase of 5 leaves, 93%o
of plants became infected; already 2 weeks after inoculation pathologic
symptoms were observed in 75% of the inoculated plants (Table 2). In-
fected plants exhibited typical symptoms of socalled pea mosaic [5].
At first they showed vein-clearing in the youngest leaves, and then

spotted mosaic, chlorosis and yellowing of leaves — yellow mosaic (Fig.
1). As concerns the plants inoculated in the phase of 1lst flower, only
6%0 of them became infected. They were evaluated for the last time
19 days after inoculation; later it was impossible because of general
yellowing and aging of plants.

Table 2

Susceptibility of pea cv. Flawanda in two phases of growth to bean
yellow mosaic virus under field conditions

Plant inoculation Percentage of infected
No. of .
. lated plants after:
Date oligse plants .14 agd 28 .
days since inoculation
1 5 leaves 386 75 93
11 1st flower 367 0 6*

* After 19 days since inoculation.

Table 3

Effect of infection date of pea cv. Flawanda by bean yellow mosaic virus on plant growth

Means for 1 plant

No. of
Growth phase of height weight podbearing
inoculated plants om o , o -
Control 41,8 100 12,2 100 1,6
5 leaves 36,5 87 7,9 65 1,3
1st flower 37,9 90 8,6 70 1,5

7 — ZPPNR z. 244
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Fig. 1. Typical symptoms of pea mosaic induced by bean yellow mosaic virus —
pea strain, in pea cv. Sze§ciotygodniowy

Fig. 2. Plants of pea cv. Flawanda with symptoms of mosaic and mild dwarf —
from left and right. In the center — healthy plant
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BYMV — infected plants grew less intensively (Fig. 2) and thus their
weight was by 30-35%0 lower than that of healthy plants (Table 3): as
expected, these decreases were slightly greater in plants inoculated in
the phase of 5 leaves. Similar differences concerning the mean num-
ber of pod-bearing stems per plant were found.

EFFECT OF BYMV ON SEED YIELD QUALITY

Infected plants set fewer pods (Table 4), though the differences we-
re not very great. On the other hand, the number of seeds was greatly
reduced. Plants inoculated in the phase of 5 leaves produced 32%o of
seeds less than controls. Plants inoculated in the phase of 1lst flower
developed even fewer seeds. Likewise, the drop in weight of seeds col-
lected from plants inoculated in the phase of 5 leaves and in the phase
of first flower was 46 and 54%0, respectively. These differences in the
number and weight of seeds between plants inoculated on the first date
(® leaves) and second date (1st flower) were insignificant, whereas they
were significant when compared with the control combination.

Table 4

Effect of infection date of pea cv. Flawanda by bean yellow mosaic virus on seed yield

Means for 1 plant

Growth phase of of no. of seeds weight of seeds
inoculated plants 1o
pods absolute % g %
Control 6,8 24,3 100 6,7 100
5 leaves 5,5 16,5 68 3,6 54
1st Jeaf 5,7 13,9 57 3,1 46
LSD 5,6 1,3

Pea cv. Flawanda infected by BYMV produced seeds with lower
weight of 1000 seeds and reduced germination power (Table 5). The
reduction of the weight of 1000 seeds averaged about 20%. Seeds col-
lected from plants inoculated in the phase of 5 leaves exhibited lower
germination power (18%0) and 14% of these seeds were infected by
fungi (Ascochyta sp., Botrytis sp. and other).

Pea enation mosaic virus also occurred in the experimental plot.
The virus was identified on test plants. Ascochytosis (Ascochyta sp.)
occurred on 3.3%0 of plants. As of pests, only Sitona lineatus and Les-
peryesia nigricana were observed. The last one was feeding on 6% of

the analyzed plants.

7#
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Table 5

Effect of infection time of pea cv. Flawanda by bean yellow mosaic
virus on seed quality

Growth phase Weight of Germination Pz;;zzt;ge
of inoculated 1000 seeds power infected
lants @) o, infecte
p seeds
Control 257 99 1
5 leaves 213 86 14
1st leaf 206 94 6

DISCUSSION OF RESULTS

Bean yellow mosaic virus, especially its pea istrain, occurs widely
on many species of Papilionaceae [5] and often causes great losses.
Plantations of red clover and horse bean are most often infected by
BYMV both in Poland and many other countries [4, 6]. The BYMV
isolate applied in the present experiments markedly reduced the ve-
getative growth and yield of pea plants. In another study it has been
found that in three greenhouse-grown pea cultivars within 3 weeks
after inoculation the plant height was reduced by 14-21%, and in field
pea cv. Kosieczynska inoculated in the phase of 3 leaves the yield of
air-dried matter was lower by 49%; the seed yield was lower by more
than 60%, and the weight of 1000 seeds decreased by about 30%. When
the plants were inoculated in the phase of flower buds, seed yield has
dropped by 40%, and the weight of 1000 seeds — by about 21% [3].
Thus, the mean decrease in yield of field pea seeds derived from both
inoculation times has been 50%, and approached the mean drop in the
seed, yield of pea cv. Flawanda, found in the present study under field
- conditions. The reduction of the weight of 1000 pea seeds (18%0) was
also similar. According to Kvicala, the weight of BYMV — infected
pea plants grown in greenhouse has decreased within 5 weeks after
inoculation by 18.6 and 40.9%, depending on the time of experiment
[7]. Pea cv. Lagiewnicki has been found to react more intensively to
BYMV; under greenhouse conditions the weight of infected plants at
harvest was by about 67% lower as compared with healthy plants.
The number ofl pods has decreased by tmore than a half, and the num-
ber of seeds — by 76%. The differences were highly significant [2].

In a study on spreading of BYMV in pea plants cv. Lagiewnicki de-
pending on age of inoculated plants and leaves, Blaszczak has found
no increased plant-age-dependent resistance to infection [1]. In the pre-
sent study, most plants of pea cv. Flawanda, inoculated in the phase
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of 1st flower, were not infected by BYMV. This may point either to
the occurrence of age dependent resistance to BYMV infection, or to low
efficiency of inoculation, resulting from other factors, e.g. environmental
ones. From the standpoint of epidemiology, the problem of occurrence
of age-dependent resistance to infection by viruses in pea seems to be
very important and calls for closer investigations.

CONCLUSIONS

1. Bean yellow mosaic virus — pea strain — infects pea cv. Fla-
wanda. The infected plants grow slower, and produce less air-dried mat-
ter and a lower seed yield. The weight of 1000 seeds, their health and

germination power are lowered.

2. Differences in growth and seed yield between plants inoculated
in the phases of 5 leaves and 1st flower were insignificant.

3. Plants inoculated in the phase of 1st flower became infected in
only 6%o. It remains unclear whether this was due to agedepend resis-
tance to infection or to the factors limiting the efficiency of inocula-

tiomn.
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Baaoucaas Baawax, Mpeuna 3viber-HIunvd

BPEJHOCTBH BUPYCA 2KEJITOML MO3AUKU PACOJU
II0 OTHOLIEHUIO K T'OPOXY B IIOJIEBBIX YCJIOBUAX

Pe3wmMme

B 1978 rony B CeJlbCKOXO3AMCTBEHHOM ONBITHOM YyUpexKaeHuMU 3I3JIOTHUKU BO3JE
ITo3uaum ObLI TIpPOBeJEeH IIOJIEBOM OIBIT II0 BPEIHOCTM BHPYCA IXKeJTOM MO3auMKu
dacosm Ha ropoxe copra JiaBaHza, B 3aBMCMMOCTM OT CpOKa 3apaxkeHusa. I'opox
MHOKYJIMPOBaH B dra3e HNATU JUCTBEB M NEPBOro LBETKA. Y CTAHOBJIEHO KOJUYECTRBO
bonbHbIX pacreHun. Ilocne y6opkm pacteHus OblIM MHAMBUAYAJbHO 00paboTaHbI.
IIpononzkawigasacsa B MIOHE 3acyxa He 0JlaronmpuMsTCTBOBAaJia BereTauum ropoxa.

CuMnTOMbl TNOPazxKE€HMUs HA WMHOKYJMPOBAHHOM ropoxe B (pase 5 naucrneB (386
pacTeHuil) NoABUIAUCHL dYepe3 2 Hemeau HaA 75%, mo mcreyenmm 4 Hegenp — Ha 93%
pacrtenuit. B ciayyae Xe MHOKYJIAUMM pacTeHuir B ase 1-ro userka (367 pacrenHmit)
no npoiuecTBuu 19 nuelt Oblno obHapy:keHO TOJbKO 6% OonbHBIX pacTreHmitr. Macca
OONBHBIX pacTeHMit yMmeHblmiaacbk Ha 30-39%, uymesao cemsH Ha 32-43%, a wmacca
cemsaH Ha 46-54%, npuyeM cHMIKEHUe ypoOiKada CceMdaH OOJBbHBIX pacTeHuyt ObLIO Cy-
IecTBeHHbIM. TaKzXe KauyeCTBO CeMsAH IOABEpPrJOCh CHUIKEHUIO.

Wiadystaw Blaszczak, Irena Zybek-Szyld

SZKODLIWOSC WIRUSA ZOLTEJ MOZAIKI FASOLI WOBEC GROCHU
W WARUNKACH POLOWYCH

Streszczenie

W roku 1976 w Rolniczym Zakladzie Do$wiadczalnym Zlotniki k.Poznania
przeprowadzono do$wiadczenie polowe nad szkodliwoscig wirusa z6ltej mozaiki fa-
soli na grochu odm. Flawanda, w zaleznoSci od terminu zakazania. Groch inoku-
lowano w fazie pieciu lisci i pierwszego kwiatu. Ustalono liczbe roSlin chorych.
Po zbiorze ro$liny opracowano indywidualnie. Utrzymujgca sig¢ susza w czerwcu
nie sprzyjala wegetacji grochu.

Objawy porazenia na grochu inokulowanym w fazie 5 liSci (386 roSlin) wysta-
pily po 2 tygodniach na 75%, a po 4 tygodniach na 93% ro$lin. Natomiast w przy-
padku inokulacji ro§lin w fazie 1 kwiatu (367 roS$lin) po 19 dniach ujawniono
tylko 6% ro$lin chorych. Masa ro$lin chorych zmniejszyla si¢ o 30-35%, liczba
nasion o 32-43%, a masa nasion o 46-54%, przy czym obnizki plonu nasion roflin
chorych byly istotne. Rowniez jakos¢ nasion ulegla obnizeniu.
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