
INVESTIGATIOI\S RETATBD TÔ THE PROGNOSIS
OF ST]NT'IOWER STEM CANKER

( DI AP O RT H E _P H O MOP^S/S )

MATERIALS AND METHODS

The biological material used in laboratorv
werls originated from the north-west""r, p"it
of tbe country where the attaok level caùsed
by Diaporthe-Phomopsis has reached its maxi-
mum intensity.

The limiting temperaiures as well as the
optimum ones for in uitro growth and deveJpp-
ment of the pathogen were established on pDA
medium at a pH:6.b-?.0, the determinations
being done at an interval of ?2 hours. In order
to get information about the influence of the
environmental factors upon the perithecia de_
_velopment, asci maturation and àscospores re-
lease, as well as upon pycnospores on natural
substratum, segments of iunflower stems which
showed disease symptoms were kept and stored.ïor overwintering under the following va_
riants :

- vertical position at soil surface (V1) ;

- horizontal position at soil surface (V2) ;

- buried horizontally in the soil, at a depth
9_f_.5 * (Vs), 10 cm (V4), 15 cm (V5), 20 ïm
(V6), 25 cm (V7), 30 cm (Vs).

_ ^T_h" experiments were carried out during
1982-1983 and 1983-1g84, in four replical
tions, in different sunflower fields in Êihor
County and Ilfov Agricultural District where
a heavy attack of stem canker was registered.
in..Jhe_ previous year. periodically, beginning
with January, samples were taken from each
variant, examining both the dynamics of pe_
rithecia growth and maturation under natural
conditions and the parasite viability and capa_city to form mature perithecia, afier keeping
them for 30 days in moist chambers, at 20.C.

The test of viability was carried our mon_thly, using the samples taken out during the
second decade of each month (January_July).
The moment of perithecia maiuration'and às_
cospores and pycnospores release was estima-
ted by installing blades covered with vaseline
aq tlaps at the wintering places. The readingof the blades was carrieâ but each five davi
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Among the main pathogens which have rai-
sed problems in Europe, in the last five years
one could include the parasite Diaporthè ne-
li,anthi Munt.-Cvet. et al. with its conidiat form
Phornopsi,s helzanthi which causes stem canker.

The pathogen \Mas observed for the first
time in a sunflower crop in Vojvodina, yugo-
slavia (Miha1èevié et al., 1980) and later
on was also detected in Hungary (M é m e t h
et al., 19Bl), Bulgaria (I g n a t o v, 1984) and
France (Lamarque, lg8b). In Romania, the
pathogen was identified in Bihor County in
1981 (Iliescu and Csép, 1982). Research
works performed in Yugoslavia (Muntano-
1a-Cvetkovié, 1981; Acimovié and
Straser, 19Bl) and in Romania, (Ciurea
et a1., 1983;Iliescu et at., 1983 a;Ioni!à
et al., 1985) clarified some aspects related to
the fungus biology and pathology, as well as to
the prevention and control methods, H e r r et
at. (1983), described this disease in Ohio-U.S.A.
considering the possible similitude between the
pathogen observed in Europe and that one
described in North America. The works under-
gone in Yugoslavia (M a r i é, lgg4) and in Ro_
mania (Iliescu et al., 1983 b : Baicu et al..
1g8b), tried to estabiish the range of fungicides
efficient in controlling Diaporthe-phomipsis as
well as the necessary equipment, according to
the vegetation phases of treatment application.

In the framework of that integrated control,
warning of chemical treatments represents an
important link which leads directly to reduced.
pesticide and energy consumption and at the
same time avoids environmental pollution.

Literature does not mention any results
obtained in the field of disease prognosis and
warning of treatment application.

This paper based upon information about
parasite biology and ecology tries to establish
the main elements required for the prognosis
o{ llu fungus development in a certain period
of time, with a view io determine the aaôquate
moments when chemical treatments should be
applied.
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establishing the time when the charge oL Di'a'
northe-Phimopsis propagules in the air was
itr"ximum. tnà aatà rètatea to the biology of
the fungus obtained in laboratory. were cor-
related ivith thot" obtained under natural con-
dltiott" in 1982-1984 ancl with the meteorolo-
Àical data specific to each year' Blunck's
Ëà"àtio" wâs used in order to establish the
àËnutopm".tt duration after estimating thg
thermic constants of the parasite growth and
development in ur,uo and in uitro (S âvescu
and Rafailà, 1978):

K:Xr, (tn_to)

where the development constant (K) represents
the product betwèen the development duration
(Xr,) and the effective temperature (tn-to)'

RESULTS AND DISCUSSION

The laboratory investigations related to the
influence of temperature upon the growth and
development of Phomopsr.s helr'anthi (Table 1)

r".r"aièa that the microàrganism began its bio-
iogi".l activity at 74"C, a temperature that

"oîta 
Uu considered as the thermic threshold

ài g.owttt or minimum biologicat threshold (to);

it ieveloped adequately at 26'C and its growth
*.r rtopp"d at iZ'C (the maximum biological
thresholï:T). Sporulation began at 18'C (the

ià* tn".*i" itt""inota for sporulation tn:1BoC),
temperature assimilated with the threshold of
protiticity (O) with its optimum at 26'C (O1)'
' Observing in the laboriatory the. sporulaûicrn
pr;;;; at "18'C (O) and 26'C (Ot) one could

Table 7

Influence of temperature on irt' uitro growth and

development of Phomopsis helîanthi

note that, in the lirst case, the ascospofes werê
formed after 63 days while in the second case

the sporulation period was of only 21 days.
Therelore, the development duration depended
on temperature at a relative humidity of over
90|,e, being of 21 days at the optimum tempe-
rature of 26oC (O1) and of 63 days at the tem-
perature of 1B'C (O). In both cases, the sum of
lhe optimum temperatures which exceed 14oC

remained stable and it cumulated 252"C' which
represents the development constant (K).

According to Blunck's formula,

at t,,:1gog, K:63 (18-14) :252oC.

at 0r:26"9, K:21 (26-14) :252"C'

The equation can be represented by a hyper-
bola (Figure 1). Thus the length of develop-
ment duration as well as the time of matura-
tion beginning and ascospore release can be

determined on the basis of temperature, taking
into account the formula :

-K2!n _ 
tn_to

The results obtained in uitro were confirmed
by those obtained under field conditions' From
d.âta presented in Table 2 and Table 3 refer-
ring io the dynamics of perithecia m-aturation
aftàr the parasite overwintering under diffe-
rent field ôonditions it came out that in 1983,

the first perithecia began to appear on the
buried stems, even from the end of April, but
their maturation. took place in the third decade

of May only on stems buried at a depth -of
5 cm ô" ott ihot" which were horizontally pla-
ced at the soil surface. The stems which were
deeper buried began to decay, the- parasite
being removed at the same time with the de-

composition of the substratum.
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Fig. 1 - HYPerbola of DiaPorthe
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Table 2
Dynamics of setting and maturation of, Diaporthe helianthi-perithecia on sunflower stems kept under

various field conditions, l98B

Variants
Marctr
decade

April
decade

1.1.4
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*I'
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77.8

+
+
-i_

:t
+
+
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:t
+
+
f
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15.4

t.4
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+
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0

0

0

0

0
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;

+
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0

0

0

0
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66.4

June
decade

J.
-r

0

0

0

0

0

0

t6.2

76.6

50.3

J-

+

0

0

0

0

0

U

19.8

22.7

73.4

I

rrr 
I

r lrr
At soil surface :

V1 vertical stems
V2 horizontal stems
Stems buried at :

V3 5cm
Vz. 10 cm
V; 15 cm
V6 20 cm
V7 25 cm
Vs 30 cm
T'C
Pmm
RH% 74.3

-: lack of perithecia.
+ : perithecia under settlnS.
-F : nrai;ure peritheciâ.
0 : rotten stems.

Dynamics of setting and
Table 3

maturation ot Diporthe herianthi perithecia on sunflower stems kept under
various field conditions, l9g4

- : lack of perithecia.
t : perithecia under setting.
+ : mature perithecia.
0: rotten perithecla.

In 1984, the first-perithecia developed onlyin the second decade of May to the variants
buried deeper, their maturaiion taking ptace
during the second decade of June. On înË bu_ried vegetal residues, the pathogen remained
viable until the first decade of June. Further_
more, _the attacked sunflower stem fragments
were decomposed under the influence of- biotic
and abiotic soii factors and consequently the

parasite disappeared (Table 4). These results
confirm the ones obtained by Vôrôs (perso-
na1 communication) who .cônsidered a- good
measure the deep burial of the residues of the
attacked sunflower plants in order to exhaust
the natural inoculum in soil.
_ _Examining the meteorological conditions in
1983 and 1984 (Tables 2 and 3) it could be
observed that at the end of May and beginning

_t_
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of June there were heavy rainfalls, therefore
the main part in perithecia maturation was
played by temperature. Really, -the lower tem-
perature values which were characteristic to
Àpril-May-June period of 1984 negatively
irùluenced- the development duration (X") of
the parasite thus delaying the time of-ascospo-
,u" ô"cut.ence and causing infection. No doubt

that the disease incubation was more or less
dependent upon the environmental tempera-
tuie, a suggèstion supported by the- thermic
feature of ftre parasite, as well. The subsequent
works have tô make clear this relation and
the role of humidity in disease development'

Figure 2 shows the dynamics of ascospores
colleéted on blades with vaseline u'hich also

Setting and maturation of

Table 4

Diaporthe helianthi pcrithecia on sunflower stems under laboratory

conditions' 1984

July
obs. after

daYs
Variants

Vl vertical stems

V2 horizontal stems

Stems buried at :

V3 5cm
Vz, 10 cm

V5 15 cm
V6 20 cm

V7 25 cm

V6 30 cm

January
obs. after

days

0102030

April
obs. after

days

0102030

-+t+
-t++
-+++
-t++
-+++
-*++
-+++
-+++-

May
obs. âfter

days

-=-T--+++-
+++-
+++-
+++-
+++-
+++-
+++-

June
obs. after

days

-++-+++-
+++-
0 0 0-
0 0 0-
0 0 0-
0 0 0-
0 0 0-

0r02030 0102030 0102030

+++
+++

--+ +

-+++
-a++
-+++
-+++
-+++

000
000
000
000
000
000

- : lack of Perithecia.
t : peritheciâ under setting.
+ : mature Perithecia.
0 : rotten stems.
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Fig. 2 - Setting and maturation of perithecia of Di,aporthe helianthi



substantiates the dependence of the develop-
ment duration of Diaporthe keti.anthi upon teÀ-
perature. If in 1983 the low thermic thresholdof development (t") was attained in the third
decade -of April, the constant K:252"C being
attained in the first days of June, when thé
first.ascospores were collected, in 1g84, to was
obtained in the second decade of May, ihe first
ascospores being captured at the end of June.
This was due to the low temperatures regis-rered during that period too, which caused adelay in achieving the thermic constant
(K:252"C).
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RECHERCHES CONCERNANT LA PROGNOSE
DE L'ATTAQUE DE DIAPORTHE-PHOMOPSIS SUR

LE TOURNESOL

Résumê

Les conditions mététorologiques des années lgBB et
1984 favorables à l'évolution du parasite Dioporthe-
Phomopsi.s ont permis I'extension àe la maladie dans
presque toutes les zones de culture du tournesol en
Roumanie. La présence du pathogène n'a pas été,
toutefois, accompagnée par des degâts notables. Le
seuil thermique inférieur (to) du parasite phomopsis
helianthi se situe à 14.C, le seuil de sporulation (0)
à 18"C et I'optimum (01) à 26.C, le seuil thermiqué
supérieur (T) à g2'C.

Calculée selon la formule de Blunck, la constante
thermique ,(K) au développement du parasite Dôa-porthe helianthi est de 252.C et la duréé du dévelop_
pement est comprise entre 21 et 63 jours, dépendantdu moment où la constante I( est rèaliséô, eile pou-
vant être représentée pâr une hyperbole.

- L'apparition des périthèces sur les débris des tigesde tournesol attaqués, restés à la surfaee du sol ouenterrés à différentes profondeurs, est dépendante dela température et du moment de'la réaliiation de la

CONCLUSIONS

. The meteorological conditions favouring the
development of Diaporthe-phomopsis in the
recent years have enabled the extent of stem
canker to almost all sunflower cropping regions
of Romaniâ. However the pathogen èxisience
has not always been accompanied by signifi-
cant crop damages.

Phornopsis heliqnthi had the low thermic
threshold at 14oC, the sporulation threshold
(O) at 18"C with its optimum (O1) at 26"C, and
the maximum thermic threshold (T) at 3ZôC.

Estimated by means of Blunck's formula. the
development constant of the parasite Di,aporthe
helianthi was 252oC. The development duration
ranged between 18 and 63 days, depending on
the moment when the constant K is achièved
and this could be graphically expressed by a
hyperbola.

The occurrence of perithecia on the residues
of the attacked sunflo\Mer stems located at soil
surface or buried at different depths was de-
pendent upon temperature and the time of
achieving the thermic value of the parasite
development, which also was supporled by
collecting the first ascospores at thè beginning
of June in 1983 and at the end of the same
month, in 1984.

By approximating the moment of the first
ascospore onset therefore of plant infection
with Di.aporthe helianthi, the éhemical treat_
ment for prevention and control of sunflower
stem canker can be successfully warned.
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constante thermique du développement du parasite'
fait également confirmé par la capture des premiers
ascospores au début du juin et à la fin du même
mois en 1984.

En déterminant le moment approximatif de I'appa-
rition des premiers ascospores, donc de I'infection à
Diaporthe helianthi des plantes, les traitements chi-
miques peuvent être avertis, afin de prevenir et com-
battre I'attaque du chamPignon.

INVESTIGACIONES CON RESPECTO A LA
PROGNÔSIS DEL ATAQUE DE DTAPORTHE.

PIJOMOPSIS EN GIRASOL

Res{tmen

Las condiciones meteorol6gicas favorables a la
evoluci6n del parâsito Diaporthe-Phomopsis en los
afros 1983-1984 permitieron la extensiôn de la en-
fermedad en casi todas las zonas del cultivo de gira-
sol de Rumania. La presencia del patôgeno rlo fue
sin embargo acompaf,ada por dafros importante".t-

El umbral térmico inferior (to) del parâsito Pho-
mopsis helianthi se sitûa a 14oC, el umbral de espo-
rolaciôn (0) a 18"C, con ôptimo (0r) a 26'C, el umbral
térmico superior (T) a 32'C.

Calculada conforme a la formula de Blunck, la
constante térmica de desarrollo (K) del parésito
Diaporthe hetianthi es de 252'C y la duraciôn del
desarrollo estâ comprendida entre 2l y 63 dias, en
funciôn del momento cuando se realiza la constante
K, la cual puede estar representada por una hiperbole'

La apariciôn de los peritecios en los restos de tallos
de giraiol, que permanecen en la superficie del suelo
a bien estân enterrados a diferentes profundidades'
depende de la temperatura y del momento de la rea-
lizàciôn de la constante térmica de desarrollo del
parâsito, hecho confirmado también por la captura de
las primeras ascosporas, a principios y a finales del
mes de junio de 1984.

Por determinar el momento aproximativo de la
apariciôn de las primeras ascosporas, esto es de la
infectaciôn de las plantas por Diaporthe helianthi, se
podrân averiguar los tratamientos quimicos para pre-
venir y combatir el ataque de este hongo.


