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Atelier : Protection des cultures

Cotton wilt in Syria

S. GALANOPOULOU

Cotton and Industrial Plants Institute

Verticillium wilt is the most serious cotton disease
for the only species cultivated in Greece :
Gossypium hirsutum L. During the last decade,
the Verticillium problem was intensified,
especially in Central and South Greece, mainly
because of the continuous cotton cultivation at the
same fields. The percentage and the severity of
infestation depend on the environmental factors,
as well as on the stage of plant growth (2, 3, 5). As
temperature between 22 and 27° C and excessive
soil moisture favour disease, there are great
differences between years as well as within the
same growing period. Usually, the first occurence
of the digsease happens in early July and the
second and most possible during middle of August.

Wilt coefficients and cotton losses are
affected by several factors. The actual yield
reduction due to Verticillium wilt is very difficult
to be calculated because yield is affected by many
factors. Usually, there are estimations for yield
losses. Marani and Yacobi (7) planted the same
genotypes in infested and not infested fields and
the difference of yield for each genotype at the two
locations was used as an indication of yield loss
due to Verticillium.

In Greece, during the period 1976-1979, several
experiments were carried out on a highly
naturally infested field of the Cotton and
industrial Plants Institute aiming to : 1) the study
of varietal effect and this of some cultural factors
on the expression of Verticillium wilt and 2) the
actual measurement of yield and quality cotton
losses due to the disease (4). The percentage and

the severity of plant infestation according to foliar
disease symptoms were calculated at least twice a
year (middle of July and middle of August).

Four degrees of wilt severity were used (1 =
Clorosis of a few leaves at the bottom of the plant.
2 = Clorosis of many leaves up to the top of the
plant. 3 = Clorosis and marginal necrosis of
leaves. 4 = Necrosis of the whole lamina,
defoliation, dead plant). Ten plants for each degree
of infestation and each treatment were labeled
during the first and second observation. At the
early observation, all the infected plants were
labeled in order to avoid labeling at the second -
observation an early infested plant. The ten plants
of each category were harvested separately to be
used for calculation of yield and quality losses.

The prevailed environmental factors
differentiated greatly among the years the wilt
percentage which was 10-26% in July and 28-59%
in August (Table 1). Higher infestation was
observed in 1979, also in the common cotton
cultivation in Greece, but in the case of the above
experimentation, it was also due to the fact that
the same field was used the four years and
Verticillium inoculum was most probably
increased according to other research findings (1).
The weighted mean degree of infestation was less
differentiated among the treatments and was not
always proportional to the percentage of infested
plants which means that the product of these two
coefficients is a more reliable disease criterion
(Table 1). The aggravation of infected plants
symptoms during the growing season was also
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independent of wilt percentage and greater for the
mild degrees of infection.

The varieties responded differently to the wilt
infestation (Table 1). Early varieties were
generally more susceptible to the early and late
varieties to the late infestation. Similar reaction
was also displayed between early and late sowing
(4). Varietal yield was affected but not entirely by
disease resistance. The resistant but late in
maturity varieties 71810 and 71042-46 yielded
more than the susceptible varieties 4S5 and Coker,
but also the susceptible variety Sindos 80 was
proved a high yielder. These results are in
agreement with those from regional varietal trials
conducted in infested areas of Greece.

The increased plant population in double rows and
the sowing on beds restricted infestation but the
yield was increased only by the first factor.
Percentage of infected plants, in both early and
late disease occurrence, was reduced up to 50%
and yield increased up to 15% in the case of double
row-high density (20-28 plants/m2) in comparison
to the traditional single row-half plant population
(4, 6). The reduction of wilt percentages due to the
increase of plant population is rendered to the fact
that a certain fungus inoculum in the soil attacks
a certain number of plants which represents lower
percentage as the plant population is increasing
(8).

Early sowing (beginning of April) in spite of
greater infestation and disease losses, yielded
more than the late one (early May) (4). Several
other results from recently econducted trials at the
Cotton Institute prove that the beneficial effect of
early sowing, under the conditions of restricted
growing season of Greece, over-compensates the
disadvantage of greater infestation and losses.

Yield losses, on the average of all the varieties
tested, were proved proportional to the
percentage, degree and duration of infestation.
Cotton plants with infestation degrees in July 1, 2,
3, 4 yielded respectively 51.3, 40.6, 20.9 and 4.0%
of healthy plants while those infected in August
yielded respectively 88.7, 68.6, 45.9 and 26.6%
(Figure 1). The plants infected in September
showed even less yield reduction.

The average of all infested plants during early
wilt occurrence yielded, in the average of the four
years, 41.4% of the control while those infected in
August yielded 55% (Figure 1).

Although early infected plants yielded less than
lately infected, the yield loss per area due to
August infection, was greater than to July, 12%
and 10% respectively, because there was greater
wilt percentage in August than in July, 27.2 and
18.5% and the infected plants had on the average
higher disease degree, 2.6 and 2.1 respectively
(Table 2). The percentage of yield reduction per
unit area was calculated from the date presented
on Table 2. The percentage of yield reduction due
to a certain (July or August) infestation is the
product a x b where a is the difference from 100 of
the mean yield of infected plants, with the average
degree of infestation, expressed as percentage of
healthy plants yield and b is the percentage of
infected plants.

The effect of Verticillium wilt infestation on
technological characters was calculated in a
similar way (4). Among these characters, only
Micronaire index was lowered by 0.2 units due to
the overall plant infestation.

The above losses must be considered as an extreme
situation because such highly infested are out of
cotton cultivation. The presented data prove the
severity of Verticillium problem but also the
exaggeration of the disease effect on the cotton
cultivation.

The above data provide a quantitative basis for
calculation of losses due to Verticillium wilt.

Management for control of disease:
Verticillium can not be effectively controlled by
chemicals. The approach to the integrated control
is the use of resistant varieties in combination
with rotation and appropriate cultural practices.

Although there are not immune hirsutum
varieties, there is great variability among them
and the effort for creation of resistant varieties is
one of the most important breeding objectives. An
intensive programme exists at the Cotion
Institute of Greece for the development of resistant
varieties. The negative correlation among
resistance and other desirable characters as
earliness is a handicap for the above objective.
However, according to recent results, there are
some new varieties with a combination of wilt
resistance (Table 3) and other agronomic
characters. New varieties are tested at a heavily

. infested field of the Institute (Table 3) and the

most promising among them are evaluated at
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regional trials conduectled in infested areas in
collaboration with the Hellenic Cotton Board.
Among the cultivation varieties, the late in
maturity Zeta 5 and Zeta 2, selections from the
American varieties Acala SJ5 and Acala SJ2
respectively, are resistant, Acala Sindos, a
completely different variety from Acala SJ1, is
moderate in earliness 4S8, the early Sindos 80 and
the very early Samos are susceptible. However,
according to several experiments, the varietal
yield is affected but not entirely by their degree of
resistance. The adoption of the assumption that
tolerant cultivars differentially select for
aggressiveness of pathogen and consequently, lead
to the breakdown of varietal resistance is the same
reason as in California where Zeta 5, although
more resistant than Zeta 2, is kept to be used only
when the latter will cease to perform satisfactorily
at the infested fields of South Greece.

Short or long term rotation with crops that do not
contribute to new inoculum, such as cereals and
especially rice, is the main solution and when the
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problem becomes very serious, the only factor for
disease control.

Increased plant population and sowing on beds can
contribute to the integrated control. However,
increase in plant population over an optimum
level becomes disadvantageous for other desirable
agronomic characters, especially for varieties with
excessive plant growth,

Early sowing, under the conditions of short
growing season as in Greece, can contribute to
yield increase even at highly infested fields
althrough the wilt percentage and the percentage
of yield losses are greater than in the late sowing.

Excessive nitrogen fertilization and irrigation,
probably due to their usual result to crop lateness,
increase losses. On the contrary, and according to
some experimental data and observations, in
Greece, fertilization with potassium and
application of some plant growth regulators
restrict Verticillium infestation.
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