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ASPECTS REFERRING TO SUNFLOWER BAC’.EERIAI« BLIGHT Iy ROM&NIA. A DI~
SEASE "CAUSED " BY PSEU‘.DOMONAS SYRINGAE PV, mwm s

G. S’Gﬁncescu and I.Zurini
»Regearch Institute for Plant Protection, 8, Ion Ionescu de la Brad,
71592 Bucharest, Romania

SUMMARY

In 1981 we could observe that some sunflower crops in Moldavia are
heavily affected by leaf blighﬁ, petiole necrosis and cracking. .-
Following the investigations, we established that the ethyologic
agent a.mplied in these aymp*boms is Pseudomonas szg_i_nge pv,helianthi.
(Kawamura) Young, Dye et Wilkie. '

Further investigaticns led to the conclusion that . this bac'beriam is
seed .borne and the rate under glasshouse conditions varies between
12-21% and 14% in the field thus en.euring i%s spreading both in ﬁ.me
and space. .

The observations performed :Ln sun.flower crops to. be ‘bred (variefsies.
lines, hybrids) at the Research Institute for Cereals and Technical
Crops-Fundulea in respect of ‘bacterial.blight atback mentioned that
out of 294 lines, varieties. and hybrids under study, only two lines
did not show any. bacterial bligh-b attack, The rest showed an attack
level of 4.and 31%.

Climatic conditions play an important part in the attack level sew
vexﬁ.“ﬁy.

INTR ODUGTION

Tn 1934 in Japan., Kammura (cf.Heergard, 1977) described a sunflo—-
wer disease which.caused brown spots and latexr becane. necrotic ‘The
‘disease was assigned to gseudomonas helianthi synonim to Pgeudomo-
nas szm%ae pv‘ggli anthi, Later on, the ‘disease was observed in -
Etyopia, Mexic, India and. Canada. In Europe, sunflower bacterial

- blight has not been observed un¥il. 1981, when Sténcescu and Severin
described it in Romania with the competi.'bion crops, of sunflower
hybrids from the Agz:icultural Station Podul Iloalei ~ Moldaviay
Disease smtoms ¢ on young leaves the disease appears as irregular
small spots, 1-2 nm, brown colour sorrounded by & lighter halo. In
time the spots enlarge and. reach 5-10 mm, they &re angular, dark:
brown.to black, with exudate on the leaf lower sidei When we have _
a heavy attack the spots cover the limb and it looks like g blighﬁf’

849



The disease manifests on petioles, too, as brown spots and cracks,
As a result of pathogenity test, of morphological and cultursl cha-
racters and of the biochemical tests, too, this sunflower disease
in Romania is caused by Pseudomonas syringae pv.helianthi (Stdncescu
and Severin, 1983%) and it 1s widely spread in the past years all
through the sunflower cropplng areas of Romania,

Due to the scarcety of studies developed for this pathogen which
causes sunflower bacterial blight, our works aimed at the role of
seed in transmitting bacterium as well as the behaviour of hybrids
and parental lines which are used for breeding in natural infections

with Pseudomonas syringae pv. helianthi,
MATERIAYL AND METHODS

Under glasshouse conditions, two experiments were run, with 2 vari-
ants each
Experiment I - variant 1 - seed treated by vacuum infiltration with
aterile water ( 8SW)
~ variant 2 - seed inoculated by vacuum infiltration
with bacterial suspension of Pseudomonas.
syringse pv.helianthi (titre 107 UFG/ml).

Bxperiment II - variant 1 - seed watered with SW, from seed plan-
ting %o emergence
- variant 2 - seed treated by watering with inoculum
of Pseudomonss syringae pv. helianggi;
Bach variant had 6 replications, 600 seeds/variant of LC2 line.The
s0ll was stexile and the observations in réspect of the bacterlal,
blight severity were done on true leaves, 25 days after emergence.
Under field conditions an experiment (III) was set up similar to
the glasshouse trial; each variant had 6 replications with 600
seeds/variant. _
Experiment III - variant 1 - seed treated by vacuum infiltration
with SW
-~ variant 2 - seed treated by vacuum infiltration
with bacterial suspension of Pseudo-

monas syringae pv, helisnthi titre
10”7 UFC/ml.

When plants were 40 cm high, that is when the Brd leaf developed,
obgervations were done in respect of the bacterial blight symptoms
frequency, In qrder to know the behaviour of breeding material to
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the pathogen, observations were done in the ‘breeding and competition
f:.elds from. IGOPT-Fundulea on na‘cural infection with Pseudomonas
szgz.gae PV helianthi; during.1987-1988, 294 lines and 20 hybrids
and cvars. weres und.er observation. Influence of 1ines, h:ybrids and
cvars, genotype on disease level was considered estimating the a‘s—

- tack frequency and intensity with 60 plan‘bs/variant. Based on these
data the .attack level was calculated. . =

RESU'L'IS

The experimental results .were st;atistically interpre'hed by.analysis
of mean variance;. the assurance coefficlent is positive when its Vam
. lue is 2 or highers

With inocula’cion by Jacuum infil’ara’aion w:\.'kh seudomonas sm
pv.helianth:. suspepsion transmigsion rata is 18%, compared with the
control which is 2.,1% (Table.l). In experiment II, varisnt 2 (Ta-

. ble 2), the maximum. transmission. rata is 28%:.

Under” ‘field conditions (’I!able 3), in variand with. bac*seria :\.nocula-
ted seeds, 'bhe transmission rata is 14% compared with 6% in the
controly

The . cvars. and h;y’orids under study behaved.. differently howards the
bacterial attack.(Table 4) most.of.them show:l.ng low attack values
most of the 294 parental 1ines ghowed & satisfactory resistance

againsi; Pseudomonas szx;i.g pv'.hglianthi attack, almost all of
them being around 4.1—15%.
DISCUSSIONS

Generally, in ]iterature~ i’a is. demonstrated that. seedborne trangw-
rmission rata,of phytopathogenic bac’cer:.a with c:;opping Plants is.
around 1-15%. Thus, for Pgeudomonas s;znyae PV ,;Qhaseolicola and
Xanthomonas' campesteis psr.ggaseolicola A% is.10%. (Taylor,1970 £l
Neergard,1977); with Erwipia stewartl in maize, it is.2% (Pepper
—cfNeergard, 19'7'7) and with Qlavibacher nebraskense.it is 1%
(Schuster et aly, 1973 - cf.Neergard 1977) . ‘Brinkerhoff and Hunter
(cf.’Neergard, 1977) obtained a transmission rata of 24% with Xan-
thomonsas campestris g pve malvaceaium incculated on cotton seeds
OQur . experiments with Pseudomonas syringae pv.helianth:l., artificial
inoculation showed a' transmission rata up to 28% under glasshouse
conditions and up to 20% in the field.

It is obvious, that the bacterium is seedborne and therefore it
assures its survival, and also the seed assures bacteriuni sprea~ -
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Table 1 - Prequency of bacterial blight symptoms on sunflower
leaves from inoculated seeds, grown on sterile ground,
in glasshouse

: Mean Assu-
Varians Replication Meap devis-rance
1 - > 3 4 5 6 tion coaffi-
- clent
Control-sterile 0.60 1,50 0.40 1,10 0.30 2.6 1 06.62

water inoculated
®gample-Pseudomonas 18.00 8.00 17.20 8.80 11.00 15.00 13.00 4,08 2.91

syringae pveneli-
anﬂi";'.'] Tnoculated
¥ - lnoculation by vacuum infiltration method

Table 2 -~ Frequency of bacterial biight symptoms on sunflower
leaves from seeds watered with FPgeudomonas syringae
pve.helianthi suspension

Mean Assu-

. Replication devis~-rance
Variant T 2 3% & 5 © Meon tion coeffi-
. . .= cient

Control-seeds wate~ 1.80 2.40 3.60 1l.40 0,70 2lo 1l.70 0.76
red from planting , ‘

with water ‘ . .

Sample-water from = 21l.00 13%.00 19.00 25.00 28,00 22,00 2L16 6,86 2.17
planting with Pseudo-

monasg sgrime PVe
aellantil suspension

Table 3 - Frequency of bacterial blight symptoms on sunflower
leaves from inoculated seeds, 1n the field

——— — — . e

Mean Assu-~

Replication devia- rance
- Mean .tign coeffi-

1 2 3 4 5 6 - ‘clent

Control-sterile 9,00 13,00 3,00 4.00 290 %10 6,00 3.65
water '

¥sample-Pseudomo- 15.30 12.70 9.80 206.20 1630 %70 14,00 3,57 1.56
nas sy_:}:c_iggae Ve
e anothil .

— e A — e ot i Bt e A e Bl S B et e o i

Variant

# — Inoculation by vacuum infiltration method
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Table 4 - Behaviour of 20 sunflower hybrids and cvars. toward
Pseudomonas syringae pvs helianthi attack

———— e ]

t. " >

No. Hybrid or ovar. Frequency Intensity %;2.1
1, Fundulea 52 ©18%0 2252 "
2/ TFundulea 53 - . 38,0 39,0 15
3,  Pundulea 82 45,6 43,8 20
47  Pundulea 80 . 370 40,5 15
5, Fundules 90 69,0 . 38,2 25
6  TFundulea 206 -~ 31,0 129 A
.7,  Fundulea 59 - 37,0  les8 0 4
87  Pundulea 301 . 6935 2,5 15
9,  Fundulea 305 - - S 40,2 949 4
lo, Fundulea 308 25,4 15,7 o
11y Felix - 33,0 ‘454 15
12;‘ Buper - . 270 - 14,8 4
13¢  Select ] B 21,0 . 19,0 4
WP HS-55 - 6942 43,35 30
15,0 H8-70 Cmols . 89,3 20
16,  H8-866 5L 48,6 . 25
17, . HS-173 - 16,2 . 2ng6 4
187  HS-175 T 3350 AS4 15
19,  HS-167 L 62,9 3947 - 25 . -

200 Record - 69.5 47 45

ding both in time and spaces
It could be concluded that out of the 294 parent;al lines, two. were
quite resistant (A.0L.=0.076%) and 93 lines were moderate resistant
. (up to 4%) so that this gene’sic material can be successfully used
for breedings .
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