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ABSTRACTABSTRACTABSTRACTABSTRACTABSTRACT

Cotton is an important crop for northern Argen-
tina. INTA (Instituto Nacional de Tecnologia
Agropecuaria) develops cotton cultivars that cur-
rently cover 80 % of the country area. The remain-
ing area is grown with foreign cultivars and these
have different reactions to �blue disease� which is
assumed to be caused by a virus transmitted by
the cotton aphid (Aphis gossypii Glover). In the
crop season 1993/94 in the cotton breeding na-
tional program, where cultivars and breeder´s lines
trials are carried out, plants with symptoms were
detected. The characteristic symptoms of this dis-
ease are the rolling on of leaves borders toward
the lower surface, developing a dark green to blu-
ish color, cracking easily when pressed by hand.
In addition, plants remain short, with shorter in-
ternodes and stems with a zigzag pattern. The
flower and fruit organs are fewer and smaller than
normal, even cases of sterility or small boll shed
may occur. The severity of symptoms depends on
the degree of the infestation and the timing of it in
the crop cycle. In extreme cases with early and
intense infestation plants may be so reduced in
size to become creeping. The best control method
remains that of varietal resistance. INTA has a
cotton gene bank with about 700 entries that are
periodically regenerated. In the crop seasons
1993/94 and 2001/2002 a heavy infestation with
vector aphids of �blue disease� on about 40 % of
the collection being regenerated was set. The ob-
jective of the study was to evaluate the performance
of this part of the collection to �blue disease� un-
der natural field infestation. Two hundred and
eighty three germplasm entries from different coun-
tries and genetic origin were evaluated. The inci-
dence of the disease was measured through a per-
centage of plants with symptoms for two localities
and years: Saenz Peña 1993/94 (dryland) and
Santiago del Estero 2001/2002 (irrigated). About
43 % of the germplasm evaluated had no symp-
toms of the disease for both localities and years,
26.5 % had it al least in one of them, and 30.5 %
developed symptoms in both of them. In the first
group predominated germplasm from African coun-
tries or Argentinean materials derived from crosses
with African germplasm. In the susceptible group,
American germplasm or Argentinean material bred
from them predominated. Because the evaluation
was carried out under field natural infestation, some
of the germplasm could not have been exposed to

the causal pathogen, specially the ones in the
group that had no symptom, which could have had
escapes. This group will be subjected to further
studies under artificial infestation. This type of study
will allow for increased efficiency in the use of
germplasm as possible donor of resistance to the
disease.

IntroductionIntroductionIntroductionIntroductionIntroduction

Cotton is an important crop for northern Argen-
tina, where average planted area for the 5 year period
1994/1999 was around 900.000 hectares (Elena et
al., 2000). INTA (Instituto Nacional de Tecnologia
Agropecuaria) develops cotton cultivars that currently
cover 80% of the country area. The remaining area is
grown with foreign cultivars. These cultivars have dif-
ferent reactions to the blue disease. Cotton �blue dis-
ease� is assumed to be caused by a virus and transmit-
ted by the cotton aphid (Aphis gossypii Glover) (Cauquil,
1977) was recorded for the first time in 1949 on cotton
crops in the Central African Republic. In Argentina it
can be present as an antecedent what was called �mal
de Misiones� during the crop season 1982/83, found
in the province of Misiones affecting crops of cultivar
La Banda 56 INTA (Deltapine x Stoneville), and to a
lesser degree cultivar SP Toba II INTA (Fox x SP 85).
Cultivar Reba P 279, Guazuncho INTA, Mataco INTA,
Pora INTA and Quebracho INTA were resistant
(Campagnac, 1986). In the crop season 1993/94 the
cotton breeding national program, where cultivars and
breeder´s lines trials are carried out, plants with symp-
toms were detected.

The characteristic symptoms of this disease are
the rolling of leaves borders toward the lower surface,
developing a dark green to bluish color, cracking eas-
ily when caught by hand. Also plants remain short, with
shorten internodes and stems in zig-zag (Kresic et al.,
1997). The flower and fruit organs are fewer and
smaller than normal, even cases of sterility or small
boll shed may occur (Figures 1 to 4). The severity of
symptoms depends on the degree of the infestation and
the moment of it in the crop cycle. In extreme cases
with early and intense infestation plants may be too
reduced in size and become creeping. All INTA´s cur-
rent commercial cultivars are resistant to the �blue dis-
ease� (Poisson, 2002), though many candidate ad-
vanced breeder´s lines had to be discarded for regis-
tration as a new cultivar when tests with infested aphids
were carried out and susceptibility to the disease was
manifested.

The best control measure remains that of vari-
etal resistance (Cauquil, 1977). INTA has a cotton gene
bank with about 700 entries that are periodically re-
generated (Royo, 1998). In the crop seasons 1993/94
and 2001/2002 a heavy infestation with the vector
aphids of �blue disease� on the germplasm -about 40%
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of the collection- being regenerated was set. The ob-
jective of the study was to evaluate the performance of
this part of the collection to the �blue disease� under
natural field infestation.

Experimental ProcedureExperimental ProcedureExperimental ProcedureExperimental ProcedureExperimental Procedure

Two hundred and eighty three entries from dif-
ferent countries and genetic origin were evaluated (Table
1). The incidence of the disease was measured through
a percentage of plants with symptoms for two localities
and years: Saenz Peña 1993/94 (dryland) and Santiago
del Estero 2001/2002 (irrigated). Characteristic symp-
toms are shown through Figures 1 to 4. Data were col-
lected in a table and analyzed according to whether
the genotype developed symptoms in both localities,
only in one of them, or in none.

Results and DiscussionResults and DiscussionResults and DiscussionResults and DiscussionResults and Discussion

Table 1 displays the percentage of plants with
symptoms of �Blues disease� for the different
germplasms evaluated, for both years corresponding
to the two different localities in Argentina. About 43%
of the germplasm evaluated had no symptoms of the
disease for both localities and years, 26.5% had it in at
least one of them and 30.5% developed symptoms in
both of them. In the first group germplasm from Afri-
can countries or Argentinean materials derived from
crosses with African germplasm predominated. In the
susceptible group American germplasm or Argentinean
material bred from them predominated. Because the
evaluation was carried out under field natural infesta-
tion, some of the germplasm, which displayed no symp-
toms of the disease, could not have been exposed to
the causal pathogen, though the chances of this hap-
pening independently at both sites and years are low.
Nevertheless, this group will be subjected to further stud-
ies under artificial infestation, especially those with op-
timal agronomic features.

Campagnac et al. (1986) found that Stoneville
germplasm and those derived from crosses from it were
susceptible to the disease, while Reba P 279 and most
of INTA´s cultivars were resistant.  Kresic (1997) states
that germplasm derived from crossings involving H.A.R.
background (trispecific hybrid derived lines from

Gossypium hirsutum-G. arboreum-G. raimondii) dis-
played high levels of resistance or virtual immunity to
the disease. This type of study will allow for increased
efficiency in the use of germplasm as possible donors
of resistance to the disease.
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TTTTTable 1.able 1.able 1.able 1.able 1. Cotton germplasm identification, country of introduction and percentage of �blue disease�
symptoms in two different years and localities of Argentina.
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Figure 1.Figure 1.Figure 1.Figure 1.Figure 1.
Stem in zig-zag with very short internodes.

Figure 2.Figure 2.Figure 2.Figure 2.Figure 2.
Plant with severe symptoms.

Figure 3.Figure 3.Figure 3.Figure 3.Figure 3.
Plant in a pot displaying characteristic
symptoms.

Figure 4.Figure 4.Figure 4.Figure 4.Figure 4.
Symptoms of smaller bolls and reduced bracts
compared to healthy ones.




