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Message from Dr. Khlid abdulla 

 

Since the inception of ICRA, a newsletter by the name 
“Gossyp” was introduced and was published quarterly. 
The newsletter was managed by Dr. Michel. In March 
2021, when Dr. Negm took charge of the Chairman, the 
executive committee decided to change the name of 
“Gossyp” to “Cotton Innovations” and publish it at a 
monthly interval. Some of us were thinking of it as an 
uphill task and would be hard to achieve. But the 
determination and commitments of Dr. Negam and Dr. 
Keshav Kranthi made it possible. Now one year has 
passed since the periodical is being published regularly, 
on monthly basis.   

Dr. Negm and Dr. Keshav Kranthi shared the 
responsibility of arranging all the support The 
Secretariate of ICRA, in Pakistan, has been doing all 
coordination, networking, and chasing authors to catch 
deadlines, etc. The teamwork and the commitments 
made us gladly see its all issues were published on time, 
and quality is improving issue by issue.  

The cotton innovations covered various impotent issues 
of cotton and presented geographic regions where 
cotton is grown in a balanced way.  We really need to 
keep the pace and would like to see some areas which 
usually are not on the main screen like extension 
services, cotton statistics, mechanization, value chain, 
marketing, economics, etc. In the coming days, the 
bulletin will appear in much-improved shape, the 
secretariat is working on harmonization of style and 
length of papers.  

At the end I have no words to appreciate the untiring 
efforts of the Chairman and his associates who made 
this dream come true, I wish cotton Innovation to 
prosper and achieve high standards and serve the 
scientific community in a better shape and form. 
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Message from Dr. M. V. Venugopalan 

 

Cotton Innovations – the official monthly newsletter of 
the International Cotton Researchers’ Association 
(ICRA) is one year old today. I was fortunate to be 
associated with the newsletter as its Chief Editor of its 
maiden issue published online in March 2021. Since 
then, it has evolved continuously in size, content, color, 
illustration, and coverage.  Capturing technical 
innovations from the cotton sector across the globe and 
synthesizing them into simple comprehensible format 
has been the hallmark of Cotton Innovations. The 
newsletter has provided an opportunity for cotton 
researchers from across the globe to communicate their 
research findings and innovations on a variety of topics 
ranging from cotton genomics, nanotechnology, 
cultural practices, textile research, trade, post-harvest 
value addition, and many more. 

  The newsletter could obtain the International Standard 
Serial Number (ISSN) in record time. I wholeheartedly 
thank the members of the editorial board and the entire 
publishing team for bringing out each and every issue as 
per schedule, despite some very difficult times due to 
the Covid-19 pandemic. I sincerely hope and wish that 
‘Cotton Innovations’ would continue to enrich the 
cotton fraternity with the latest news and interesting 
innovations on cotton from across the world and fulfill 
the objectives of stimulating research and disseminating 
research findings, for which the ICRA was established. 

Congratulations and best wishes. 
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Message from Dr. Fiaz Ahmad  

 

“Cotton Innovations” has successfully completed its 
first year by publishing 12 issues since its release in 
March 2021. This success is the outcome of some 
important decisions taken by ICRA Executive 
Committee in early 2021. In the absence of the Chair, 
the Executive Committee of ICRA nominated Dr. 
Mohamed Negm as the new chair until the next 
elections. The name of the newsletter was changed from 
“Gossyp” to “Cotton Innovations”. It was decided to 
publish the newsletter on monthly basis and to get ISSN 
for the newsletter. A dedicated page for “Cotton 
Innovations” was created and links to all previous issues 
are given for easy access and downloads.  

Maintaining the frequency of the newsletter seemed to 
be a challenging task. The committee sorted this out by 
assigning a separate Managing Editor for each issue. 
Thanks to ICRA Chair, EC members, and other 
scientists who volunteered their services in collecting 
the articles, doing the editing work, and submitting it to 
ICRA Chair for final compilation and its distribution 
from the Secretariat.  

ICRA thankfully acknowledges the technically sound 
and versatile contributions made by the member 
scientists to make the first volume a resource for 
knowledge and interaction among the cotton 
researchers. ICRA hopes that your cooperation will 
remain to continue during the current year so that we 
may jointly make the newsletter more and more useful 
for the researchers’ community.    
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Argentina

• 278.040.000 ha in the whole 
country.

• 15% is cultivable land.

• 31.000.000 ha with potential land 
for growing crops.

• 11.000.000 ha with potential land 
and climate conditions for growing 
cotton.

• Only once reach 1.13 million ha 
(1997-98) of cotton.

• 2 growing cotton systems: rainfed 
(90%) and irrigated (10%)

Planted area

Commercial cotton production began in 
Argentina in the early 1930s reaching a 
maximum production area of about 1.13 
million ha in the 1997/98 season. After 
some oscillations in planted area, cotton 
production has currently stabilized in 
approximately 350,000 ha with an average 
lint yield of 750 kg ha-1 (FAO, 2021).

 

Figure 1. Planted area, production and row cotton yield in Argentina from 1970 to 2019. 

Production

Cotton in Argentina is mainly cultivated in 
the north region of the country. There are 
many environmental differences between 

provinces. Generally, the north area is 
warmer and east is wetter and further to the 
west driest it gets. Cordoba and San Luis 
are the provinces of cotton seed 
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multiplication due to ideal environmental 
conditions (higher solar radiation 
availability, great thermal amplitude and 
irrigation available). Santiago del Estero, 
Chaco and Santa Fe are the largest cotton 
growing provinces; another four other 
provinces also produce cotton but, in less 
area, (Salta, Entre Rios, Corrientes and 
Formosa). 

 

Figure 2. Distribution of planted area in 
Argentina. 

Genotypes and breeding program 

The argentine cotton breeding program 
began in Saenz Peña (Chaco province) in 

1923 with the experimentation and 
evaluation of a large number of introduced 
varieties, mainly from the United States. 
The main objective of the program was to 
determine the best cultivars adapted to the 
local environment. The first local genotype 
released was “Tipo Chaco” by mid-1920. 
Then, this population was replaced by 
selected lines from crosses between local 
and foreign varieties such as “Deltapine”, 
“Stoneville” and “Acala”. With the 
creation of the National Institute of 
Agricultural Technology (INTA), and the 
implementation of its cotton breeding 
program in 1956, an emphasis on the 
genetic improvement of the crop has been 
placed. Its general objective was to obtain 
and to promote the improvement of lint 
yield and quality parameters in cultivars 
adapted to the different cotton regions in 
Argentina. In addition, the program 
specific objectives included the 
improvement of seed cotton yield, lint 
percentage and lint quality parameters, 
maintaining or reducing the time to crop 
maturity and obtaining varietal resistance 
to diseases. 

 

Table 1. List of cultivars available in Argentina for cotton farmers, indicating year of 
release, biotechnology technology and country of origin. 

Genotype Year of release in 
Argentina 

Biotechnology 
technology Origin 

Guazuncho 2000 2001 RR Argentina 
NuOpal 2009 BG RR Australia 

Deltapine 402 2010 BG RR USA 
Deltapine 1238 2014 BG RR Brazil 

Porá 3 2019 BG RR Argentina 
Guazuncho 4 2019 BG RR Argentina 

Guaraní 2019 BG RR Argentina 
 

 

5



 

Production constraints or challenges: 

1) Lack of germplasm availability 
for each cotton environmental 
region. 

They are only seven commercial varieties 
available in Argentina. The main 
difference between the genotypes is the 
duration of the cycle, the tolerance to 
thermal stress and the percentage of 
ginning out. 

2) Integrated pest management. 

Cotton boll weevil control has been a 
problem for more than 10 years in 
Argentina. Pheromone traps and cultural 
controls have been applied. Nowadays, 
farmers have improved its control and 
damage become smaller.  

3) Low percent of ginning turn-out. 

The implementation of the narrow row 
system and the mechanical stripper harvest 
began in 2006. Since then, farmers 
improved the harvesting process and began 
to use new technologies to increase quality 
of fiber and to reduce waste and 
contamination. 

 

INTA Reconquista (Santa Fe) Cotton 
Research Team  

Our objective is to promote sustainable 
cotton production and its impact on agro-
industrial processes with an innovative and 
territorial approach. 

We have four strategic lines of action with 
different modules within each line. 

- Agronomy: Evaluation of genetic 
progress; different sowing dates 
and genotypes; validation and 
adaptation of the physiological 
bases on cotton; agronomical 
management; diagnosis and 
improvement of soil parameters 
and fertilization and integrated pest 
management. 

- Biotechnology and breeding 
program: Mutagenic treatments; 
identification and molecular 
characterization of germplasm; 
identification and molecular 
characterization of diseases and 
insects; evaluation of commercial 
and pre-commercial lines; 
phenotyping and selection of 
germplasm; crosses among selected 
lines; and pre-breeding activities. 

- Environmental impact: evaluation 
of “emergia” on cotton production 
and agroecological cotton 
production. 

- Santa Fe’s cotton cluster: 
development of App for cotton 
farmers; development of a women 
in cotton network for Argentina; 
and implementation of traceability 
of Santa Fe’s cotton production. It 
is essential to continue training 
programs for producers, consultants 
and the whole cotton cluster to 
increase yield and quality of cotton 
fiber of the Argentine Republic. 
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Induced mutation techniques have 
been effectively used to obtain new 
variability in crop plants. This variability 
can affect diverse useful agronomic traits 
such as yield, quality, pests and disease 
resistance and abiotic stress tolerance such 
as drought and salinity, among others. The 
study of induced mutation techniques in 
plants started in the 1920s and the first 
commercial achievement was in 1936. Till 
date more than 3.000 mutant varieties have 
been released worldwide, including more 
than 220 different crops 
(http://mvd.iaea.org/). Climate change, the 
scarcity of agricultural fields and the 
continuous increase in population create a 
challenge for plant breeders to develop 

new cultivars with highest yields and 
capable of adapting to different 
environments. 

The Cotton Research Team at INTA 
Reconquista includes induced mutation 
techniques in its breeding program, 
considering that it is possible to obtain 
materials with improved characteristics 
from plants that come from mutation 
treatments. In this context, we are focusing 
our studies on obtaining mutagenic cotton 
material with a better response to abiotic 
stress, mainly drought and saline stress. To 
achieve this, there are several steps to be 
followed, as described below. 
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Message from Dr. Khlid abdulla 

 

Since the inception of ICRA, a newsletter by the name 
“Gossyp” was introduced and was published quarterly. 
The newsletter was managed by Dr. Michel. In March 
2021, when Dr. Negm took charge of the Chairman, the 
executive committee decided to change the name of 
“Gossyp” to “Cotton Innovations” and publish it at a 
monthly interval. Some of us were thinking of it as an 
uphill task and would be hard to achieve. But the 
determination and commitments of Dr. Negam and Dr. 
Keshav Kranthi made it possible. Now one year has 
passed since the periodical is being published regularly, 
on monthly basis.   

Dr. Negm and Dr. Keshav Kranthi shared the 
responsibility of arranging all the support The 
Secretariate of ICRA, in Pakistan, has been doing all 
coordination, networking, and chasing authors to catch 
deadlines, etc. The teamwork and the commitments 
made us gladly see its all issues were published on time, 
and quality is improving issue by issue.  

The cotton innovations covered various impotent issues 
of cotton and presented geographic regions where 
cotton is grown in a balanced way.  We really need to 
keep the pace and would like to see some areas which 
usually are not on the main screen like extension 
services, cotton statistics, mechanization, value chain, 
marketing, economics, etc. In the coming days, the 
bulletin will appear in much-improved shape, the 
secretariat is working on harmonization of style and 
length of papers.  

At the end I have no words to appreciate the untiring 
efforts of the Chairman and his associates who made 
this dream come true, I wish cotton Innovation to 
prosper and achieve high standards and serve the 
scientific community in a better shape and form. 

 

 

 

 
 

Induced mutations techniques 

include chemical (i.e. EMS, sodium azide) 

and physical (i.e. X-rays, γ-rays) 

mutagenic treatments, and use of one or 

the other depends on the facility, preferable 

mutation type, biological material, among 

others. The selection process involves 

different successive stages that mutagenic 

plants must go through until a certain 

number of plants are obtained to be studied 

individually. Figure 1 outlines the 

different generations after the mutagenic 

treatment, obtained by self-pollination, and 

the actions to be carried out in each. In our 

case, to start the process both, chemical 

and physical, mutagenic treatments were 

used. The treated cotton seeds (M1) were 

sown under field conditions to obtained the 

M1 plants that generate the M2 seeds 

(Figure 2). It is important that the M2 

generation have a large population size to 

select for the desire phenotype. On the 

other hand, due to these large populations, 

it is important to use an efficient method 

that allows a rapid removal of individuals. 

M0 

M1 

M2 

M3 

M4 

Seeds before mutagenic treatment 

Seeds after the mutagenic treatment. They are sown in normal conditions, on 
field or greenhouse, to obtain the M2 generation seeds. 

At this point you can start the selection process. The selected plants are 
independent individuals, they are individually identified as well as their seeds 

(generation M3) 

These plants come from the seeds obtained from M2 plants self-pollination. In 
M3 plants you verify the desired trait and continue with the selection process. 

Evaluation and characterization of the selected lines in response to the selected 
trait. 

Figure  SEQ Ilustración \* ARABIC 1. Scheme of the induced mutation project with the 
description of each mutated generation. 
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Message from Dr. M. V. Venugopalan 

 

Cotton Innovations – the official monthly newsletter of 
the International Cotton Researchers’ Association 
(ICRA) is one year old today. I was fortunate to be 
associated with the newsletter as its Chief Editor of its 
maiden issue published online in March 2021. Since 
then, it has evolved continuously in size, content, color, 
illustration, and coverage.  Capturing technical 
innovations from the cotton sector across the globe and 
synthesizing them into simple comprehensible format 
has been the hallmark of Cotton Innovations. The 
newsletter has provided an opportunity for cotton 
researchers from across the globe to communicate their 
research findings and innovations on a variety of topics 
ranging from cotton genomics, nanotechnology, 
cultural practices, textile research, trade, post-harvest 
value addition, and many more. 

  The newsletter could obtain the International Standard 
Serial Number (ISSN) in record time. I wholeheartedly 
thank the members of the editorial board and the entire 
publishing team for bringing out each and every issue as 
per schedule, despite some very difficult times due to 
the Covid-19 pandemic. I sincerely hope and wish that 
‘Cotton Innovations’ would continue to enrich the 
cotton fraternity with the latest news and interesting 
innovations on cotton from across the world and fulfill 
the objectives of stimulating research and disseminating 
research findings, for which the ICRA was established. 

Congratulations and best wishes. 

 

 

 
 

 

 

 

 
 

Since the aim of our study is to 
obtain material tolerant to abiotic stress, 
the selection sequence was carried out at 
different levels and stages of the plant, to 
eliminate individuals that could not survive 
to the extreme conditions imposed. 
Starting with 15.000 M2 seeds, in vitro 
evaluations were made on germination 
(using M2) and seedlings (using M3), 
where the seeds and/or seedlings were 
exposed to water and saline stress 
simulation. The first step consists on 

evaluate M2 seed germination under 
extreme osmotic potentials and high 
concentration of salts (Figure 3). The 
individuals that managed to germinate and 
survive under these adverse conditions 
were selected and kept in individual pots to 
obtain their seeds (M3) for the next 
selection step. Germination assays are 
effective and easy to perform, allowing us 
to handle large numbers of individuals and 
to obtain rapid results (Figure 3). 

 

M0 Mutagenic treatments 

M1 plants 

Mutagenic effects in M1  M2 seeds 
Figure  SEQ Ilustración \* ARABIC 2. Mutagenic process until obtaining M2 seeds. This process begins with a 
certain number of seeds (M0) on which chemical (left) or physical (right) mutagenic treatments are applied. These 
mutagenized seeds (M1) are sown under field conditions to obtain M1 plants. In these plants, phenotypic effects can 
be observed, such as chlorophyll deficient irregular-shaped spots as an indication of chimeras. Chimeras consist of an 
individual with different genetic constitution in different parts of it body. Finally, these M1 plants provides the M2 
seeds. 
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Message from Dr. Fiaz Ahmad  

 

“Cotton Innovations” has successfully completed its 
first year by publishing 12 issues since its release in 
March 2021. This success is the outcome of some 
important decisions taken by ICRA Executive 
Committee in early 2021. In the absence of the Chair, 
the Executive Committee of ICRA nominated Dr. 
Mohamed Negm as the new chair until the next 
elections. The name of the newsletter was changed from 
“Gossyp” to “Cotton Innovations”. It was decided to 
publish the newsletter on monthly basis and to get ISSN 
for the newsletter. A dedicated page for “Cotton 
Innovations” was created and links to all previous issues 
are given for easy access and downloads.  

Maintaining the frequency of the newsletter seemed to 
be a challenging task. The committee sorted this out by 
assigning a separate Managing Editor for each issue. 
Thanks to ICRA Chair, EC members, and other 
scientists who volunteered their services in collecting 
the articles, doing the editing work, and submitting it to 
ICRA Chair for final compilation and its distribution 
from the Secretariat.  

ICRA thankfully acknowledges the technically sound 
and versatile contributions made by the member 
scientists to make the first volume a resource for 
knowledge and interaction among the cotton 
researchers. ICRA hopes that your cooperation will 
remain to continue during the current year so that we 
may jointly make the newsletter more and more useful 
for the researchers’ community.    

 

 

 

The plants that germinate and 
survive to this first selection step, were 
used as independent lines and each one 
produce it corresponding M3 seeds. The M3 
generation was used to evaluate seedling 
survival, seedling and root developments 
under drought and salinity. These analyses 
allow the selection of a certain number of 
plants that continue to the next selection 
step in M4 generation. M4 plants were 
sown in pots at greenhouse, drought and 
saline stress were applied when plant have 
the 3rd-4th leaf completely expanded. In 
this selection step many physiological and 
morphological parameters were 
determined: relative water content, hydric 
potential, proline, sodium and potassium 
leaf content, SPAD, height, dry biomass, 
among others. These results together, led 
to make a comparative analysis of the 

individuals, where some of them stood out 
for presenting a differential behavior under 
stress conditions. These materials were 
selected to obtain the M5 generation.  

Current situation 
Today we have the M5 generation, 

which is being evaluated under stress 
conditions at the greenhouse. In addition 
the analyzes carried out with the M4 plants, 
some biochemical determination will be 
incorporated into the M5 generation. The 
joint analysis of the physiological, 
morphological, and biochemical 
characterization will shed light on the 
mechanisms of the cotton plant to adapt to 
adverse conditions. Further, the selected 
plants after all these selections steps under 
stress conditions will be new material to 
contribute to the cotton breeding program 
carried out at INTA.  

 

  

1 
2 

3 

 

 

 

Figure 3. First selection step in M2 generation. Images show the evaluation process of germination 
and seedling survival under drought and saline stress. Individuals that survive to this step were 
selected and placed in pots to finish their cycle and produce the M3 seeds. 
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Cotton (Gossypium hirsutum L.) is one of 

the main fiber crops worldwide. It is 

important in economic growth processes 

and contributes to sustainable development 

in countries that produce and consume 

fibers. In cotton, growth is associated with 

the rate of dry matter accumulation which, 

in a given period, is the product of the crop 

growth rate and the duration of the period. 

The duration of each period is determined 

by the rate of development, which could be 

modulated by several factors. Radiation 

use efficiency (RUE) is one of the 

variables that influence the dry matter 

accumulation of plants, including crops 

such as cotton. Several researchers have 

shown that RUE may change with different 

management practices, however, no reports 

are available demonstrating the effect of 

genotype, row spacing, and nitrogen 

fertilization on the RUE of cotton in 

Argentina. Based on the above, the aim of 

this study was to evaluate the effect of 

these two management variables on the 

RUE of two cotton cultivars (Nuopal and 

DP 1238). 

Evaluations were carried out under field 

conditions during the summer growing 

season of 2019/20 at INTA Reconquista, 

which is located in Santa Fe province 

(29°15' 54'' S; 59°44' 33'' W, 50 m alt), 

Argentina. The experimental site is located 

in a region with a subtropical-subhumid 

dry transition climate, whose rainfall 

distribution concentrates 70 % of 

precipitations from October to March and 

the soil type was a silt loam Aquertic 

Argiudoll, presenting the following

properties: soil organic matter 1.86 %, 

available P 23.6 mg kg-1, inorganic N 68.9 

mg kg-1, and available K 0.60 cmol kg-1.

The experiment included the evaluation of 

two genotypes (G): DP 1238 and NuOpal, 

two-row spacings (RS): conventional (C) 

and narrow row (NR), and two fertilization 

management (F): nitrogen fertilization with 

100 kg.ha-1 (N100), in comparison with the 

unfertilized control (N0). Each E was 
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managed according to its requirements for 

pest control. The statistical design was a 

split plots with row spacing as the main 

plot and four replications.  

Daily values of incident global solar 

radiation were obtained from a wheatear 

station installed at the experimental field. 

Incident solar radiation was converted into 

IPAR by multiplying by 0.45. Light 

interception measurements and biomass 

sampling started at 40 days after 

emergence (DAE) and continued 

fortnightly until 130 DAE. The light 

interception was assessed in each plot from 

10 PAR measurements above the canopy 

(IPARa) and 10 PAR measurements 

immediately below the lowest green leaves 

(IPARb). Measurements were taken with a 

line-quantum sensor (AccuPAR 

radiometer; Decagon Devices, Inc., 

Pullman, WA) at between 1100 and 1400 h 

on clear days. For IPARb measurements, 

the sensor was fitted diagonally between 

the centers of two consecutive inter-row 

spaces. Fraction of IPAR (fIPAR) was 

computed as in the following equation: 

 

Shoot biomass was surveyed fortnightly 

between 40 and 130 DAE (final harvest). 

For this purpose, plants within a 0.25 m2 

area of the two central rows were 

harvested, separated into vegetative and 

reproductive biomass, and dried at 70 ◦C 

until constant weight. Crop radiation use 

efficiency (RUE) was derived from the 

gradient of the linear regression of 

accumulated total dray matter and 

cumulative intercepted total solar radiation. 

Also, at crop maturity bolls from 5 m of 

the two-center rows were manually for the 

determination of lint yield (LY), boll 

weight (BW) and boll number (BN). Then, 

all harvested sampled were ginned on a 

ten-saw laboratory gin (Termo-Eletro, 

Brasil) and lint percentage (LP) was 

determined. An analysis of variance 

(ANOVA) was performed to detect 

differences between treatment. 

The analysis of our results by ANOVA 

exhibited differences in F for all the traits 

measured, and only for BW and LP in RW 

and G, respectively (Table 1). In terms of 

RS, C showed the higher value in BW than 

NR. In regard to genotypes, DP 1238 

presented higher LP value than NuOpal. In 

addition, N100 presented higher LY, LP, 

BN and BW than N0 (Table 1).  
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Table 2. Mean values for yield components in the different row spacing, genotypes and 
fertilization evaluated in the experiment. LY: lint yield (kg ha-1), LP: lint percentage (%), BN: 
boll number m-2, BW: weight boll-1. 

Row spacing Genotype Fertilization LY LP BN BW 

NR 
NuOpal 0 709 37.3 40.0 4.8 

100 875 34.6 44.3 5.7 

DP 1238 0 616 40.6 34.3 4.4 
100 977 37.6 47.6 5.4 

CR 
NuOpal 0 748 37.3 36.1 5.6 

100 1052 35.8 47.1 6.2 

DP 1238 0 714 39.7 32.7 5.5 
100 1007 38.5 42.3 6.2 

RS 
 NR 794 a 37.5 a 41.6 a 5.1 a 
 C 880 a 37.8 a 39.6 a 5.9 b 

G 
 NuOpal 846 a 36.2 a 41.9 a 5.6 a 
 DP 1238 828 a 39.1 b 39.2 a 5.4 a 

F 
 0,00 697 a 38.7 a 35.8 a 5.1 a 
 100,00 978 b 36.6 b 45.3 b 5.9 b 

RS   NS NS NS *** 
G   NS *** NS NS 
F   *** *** *** *** 

RS*G   NS NS NS NS 
RS*F   NS NS NS NS 
G*F   NS NS NS NS 

RS*G*F   NS NS NS NS 
Values followed by different letters within each column indicate significant differences (P<0.05). 

*p < 0.05, **p < 0.01 and *** p  < 0.001. 

 

On the other hand, the results showed that 

C and N100 presented highest RUE 

without differences between cultivars. 

Average RUE values for C-N100, C-N0, 

NR-N100 and NR-N0 were 1.55, 1.42, 

1.22 and 1.08 g.MJ-1, respectively (Figure 

1). The higher RUE in C could be due to 

light distribution and shading effects, 

whereas the higher RUE in N100 could be 

due to an increase in dry matter 

accumulation. The results of this study 

may contribute to adjusting management 

practices with eco-physiological bases and 

to providing local data for crop modeling. 
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Figure 3. Relationship between total dry matter and cumulative intercepted solar radiation for narrow 
rows (NR, black line and circles), conventionally spaced (C, red line and squares), fertilized (N100, x-
hair symbols) and control (N0, empty symbols) treatments. Linear regressions represent radiation use 
efficiency (RUE) for the different treatments. 
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Cotton diseases are one of the responsible 
factors of cotton losses in term of yield and 
fiber quality around the world. The 
incidence and severity of diseases depend 
on three main reasons: 1-environmental 
conditions during cotton growing season, 
2-crop management, and 3-genetic
resistance present in commercial materials. 
Disease resistance to pathogens is one of 
the main priorities in genetic cotton 
programs (Roeschlin & Lorenzini, 2020; 
Royo et al., 2007). Part of this work 
involves the knowledge of the pathogen 
dynamics populations present in cotton 
growing areas and the response of 
available genetic materials against these 
harmful agents.
Diverse diseases are found in Argentinian 
cotton growing regions. Among them, a 
disease which affects cotton crop during 

initial stages of development, from 
emergence up to seedling stage, is 
Damping off disease (Figure 1). 
Symptoms could appear in pre-emergence 
and post-emergence of the crop, showing 
seedling death which could affect row 
stand of plants. The disease is favored by 
soils presenting low temperatures and high 
humidity (Bonacic Kresic et al., 2019; 
Howell, 2002). Multiple microorganisms 
are identified as the main causal agents of 
this disease, including bacteria and fungi. 
Among them, Rhizoctonia solani and
Phytium ultimum are considered of primary 
importance in Argentina. Even though 
Argentinian commercial germplasms of 
cotton are all susceptible to the disease, the 
use of seed dressing (chemical control by 
fungicides) is the main effective disease 
management practice carried out. 

 

 
Figure 1. Cotton plants showing Damping off symptoms under field conditions. INTA, Reconquista, 

Santa Fe, Argentina.
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On the other hand, bacterial diseases such 
as Cotton Bacterial Blight caused by 
Xanthomonas citri subsp. malvacearum, 
can appear during crop lifecycle affecting 
the entire plant. Water soaked lesions are 
characteristics symptoms at the beginning 
of the disease that develop into angular leaf 
spots, black arms, seedling and leaf vein 
necrosis and boll rot (Figure 2). 
Interestingly, recent studies show that this 
pathogen survives inside cotton seeds, 
being able to be transmitted to seedlings 

once emerged (Mijatovic et al., 2021). 
Currently, Argentinian commercial 
cultivars are resistant to the disease. 
However, careful attention must be taken 
into account by two main reasons: 1-
pathogen is found in all Argentinian cotton 
growing areas (Bonacic Kresic et al., 2010; 
Lorenzini et al., 2020); 2-the bacteria can 
mutate to “hipervirulent” variants and 
affect all resistant genotypes (Maas et al., 
2017).  

 

 
Figure 2. Typical symptoms of Cotton Bacterial Blight in plant organs of susceptible cotton 
germplasm. A-Water soaking and necrosis lesions in leaves and veins. B-Water soaking and necrosis 
lesions in bolls. INTA, Reconquista, Santa Fe, Argentina. 
In terms of fungal diseases, cotton can 
show symptoms of wilting or fungal leaf 
spots. Among fungi which cause leaf spots, 
in Argentina there are reports of the 
presence of Alternaria Leaf Spot, caused 
by Alternaria alternata and A. 
macrospora; Ramularia Leaf Spot, 
caused by the pathogen Ramularia areola; 
and Cercospora Leaf Spot, caused by 
Cercospora gossypina (Figure 3). These 
diseases are favored by humid and rainy 
growing seasons. Although they are 

considered minor diseases, their early 
incidence in initial stages of the crop could 
cause severe defoliation, leading to losses 
in yield and fiber quality. Crop rotation 
and chemical control by the use of 
fungicides in cases of premature disease 
incidence, along with use of tolerant 
cultivars, are the main strategies for their 
management (Bonacic Kresic et al., 2019; 
Tarragó et al., 2011). 
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Figure 3. Main foliar diseases in cotton regions of Argentina. A-Symptoms of Alternaria Leaf Spot. 
INTA, Reconquista, Santa Fe, Argentina. B-Symptoms of Ramularia Leaf Spot. INTA, Las Breñas, 
Chaco. 
 

By the other side, other fungal pathogens 
cause diseases in cotton plants, that are 
responsible of development of Wilting 
diseases, which affects water and sugar 
transport along the plant. Among these 
disorders, Fusarium wilt and Verticillium 
wilt, caused by Fusarium oxysporum f. sp. 
vasinfectum and Verticillium dahliae 

respectively, are the main wilting diseases 
in cotton (Figure 4). Management of these 
diseases involves cultural practices that 
leads to good development of seedlings, 
avoiding late sowings and the use of 
resistant cultivars (Gómez, 2021; Bonacic 
Kresic et al., 2010).  

 

 
Figure 4. Main wilting diseases in cotton regions of Argentina. A-Leaf Symptoms of Verticillium 
wilt, and B-Leaf Symptoms of Fusarium wilt. Adapted figure from Bonacic Kresic et al., 2010. 
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Viral pathogens are another group of 
harmful agents. In cotton, the main viral 
disease present in Argentinian growing 
areas is Cotton Blue Disease, caused by 
the agent Cotton leafroll dwarf virus 
(CLRDV). Two different variants of this 
virus have been identified in Argentina, 
named as typical and atypical virus 
(Agrofoglio et al., 2017). This virus is only 
transmitted by cotton aphid (Aphis gossypii 
Glover). Characteristic symptoms are 
disorders in terms of plant development, 
leaf rolling and dark green blueish 
coloration of leaves (Figure 5). The 
intensity of the disease depends on severity 
of the disorder and the phenological stage 
in which it appears (Bonacic Kresic, 2016). 
In Argentina, all commercial cultivars are 
resistant to typical variant of the virus. 
Recent studies show that atypical variant is 
capable of causing disease in all cotton 
genotypes (Agrofoglio et al., 2017). 
Management of the disease depends 
mainly on the chemical control of the viral 
vector, in order to escape to early 

incidence of the disease (Bonacic Kresic et 
al., 2010).  

Last, but not least, another common 
disease is Cotton Boll Rot, caused by a 
complex of bacterial and fungal organisms 
that is recurrent in all cotton-growing 
regions. In Argentina, more than 40 fungal 
and bacterial pathogens were identified as 
boll rot causal agents. Among them, they 
are divided into primary or true pathogens, 
which get into the bolls through pathogenic 
mechanisms, and secondary or colonizer 
pathogens, which infect bolls through 
natural accesses or wounds, especially 
caused by sucking insects that introduce 
the pathogens through their feeding 
apparatus. This disease is common in 
cotton seasons with high humidity 
conditions during maturity stages that 
favor the fast development of these 
pathogens and negatively affects fiber 
cotton production (Bonacic Kresic et al., 
2010). 

 

 
Figure 5. Typical Symptoms of Cotton Blue Disease caused by CLDV. Figure adapted from Bonacic 
Kresic et al., 2010 and Agrofolio et al., 2017. 
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Cotton is the most important natural fiber 
in the world for textile manufacturing and 
it is grown worldwide in about 80 
countries. Argentina is the second largest 
producer of cotton in Latin America after 
Brazil. It has been the most important 
productive system in the Argentine 
Northeast region. Fiber production meets 
national demand and allows the 
exportation to countries such as Indonesia, 
Vietnam, Turkey, Colombia and India, 
among other. Great efforts have been made 
around the world to improve production
systems and to obtain new cultivars 
adapted to different environmental 
conditions. In Argentina, INTA's cotton 
breeding program has used the available 
germplasm for the development of lines 
that increase lint yield and fiber quality. 
The general objectives of INTA's breeding 
program are to obtain and promote 
improvements in lint yield and quality, 
adapted to the different regions where 
cotton is grown. One of the most important 
challenges for breeders has been to 
combine high lint yields with 
improvements in quality. The negative 
correlation that occurs between yield 
components and fiber quality made it 
difficult to combine both parameters. The 
development of genetic mapping and 
molecular biology techniques facilitate the 
dissection of quantitative trait loci (QTLs) 
that control fiber qualities and yield 

components, making possible the stacking 
of superior genes. For the construction of 
these maps, mapping populations are 
generated from two contrasting parents for 
the desired trait. Mapping populations 
include F2, Recombinant Inbred Lines 
(RIL), Backcrosses (BC), Backcross 
Inbred Lines (BIL), Double Haploid, 
among other. F2, BC, RIL and double 
haploids have been widely used for linkage 
mapping studies in cotton. Currently, there 
are numerous reports linking molecular 
markers (AFLP, SRAP, RAPD, SSR and 
SNP types) with traits related to yield 
components and fiber quality. This helps to 
identify those molecular markers related to 
traits of agronomic interest to be used in 
marker-assisted selection. In this context, 
the objective of the present experiment was 
to develop a segregating population for 
mapping QTLs. 

The mapping populations (F2) was 
developed from a cross between two elites 
and contrasting parents for lint percentage 
and fiber quality. Parent 1 (P1) has low lint 
percentage and high fiber quality (FQ) 
(length, strength and micronaire, among 
others) whereas parent 2 (P2) has high LP 
and low FQ. The F2 population, together 
with the parents and F1, were subjected to 
a phenotypic evaluation for LP and FQ 
parameters. Broad sense heritability (h2)
was estimated from the variance 
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components of the non-segregating 
generations (P1, P2 and F1) and the F2 
segregating generation. Levene ́s test was 
performed to confirm homogeneous 

variance in non-segregation generations, 
while normal distribution was confirmed 
by the Shapiro-Wilks ́s test.  

 

 

Figure 1: Mapping population (F2), parents with contrasting characteristics related to plant structure 
and fiber properties.A- F2 population B- P1 with a compact plant structure, C- P2 with an open plant 
structure and D- Fiber+seed from parents 1 and 2. 

Lint percentage and various technological 
fiber quality parameters were recorded in 
the mapping populations (F2), the parents 
and the F1 population. Details of this can 
be seen in Table 1 and Figure 2. 

Lint percentage: 

From the analysis carried out on the 
mapping populations (F2), lint percentage 
differences were observed with results that 
ranged from 29% to 44%. The F1 presented 

21



 

an average value of 37.3%, being an 
intermediate value to those presented by 
the parents P1 and P2, with 30.6 and 43.3% 
respectively. 

Fiber quality parameters:  

Fiber strength: 

Variability was evidenced in the F2 
population, with values ranging from 29 
g.tex-1 to 43 g.tex-1. The F1 presented 
similar values to the parent P1 (37.1 g.tex-

1), although it differed from the values 
obtained in the parent P2 (30.4 g.tex-1). 

Fiber length: 

There was variability in fiber length for the 
F2 population, with values that ranged from 

27 to 35 mm. Comparable to what was 
observed in the fiber resistance parameter, 
the F1 population presented values similar 
to the P1 parent (around 32 mm), with a 
greater difference in what was recorded in 
the P2 parent (26.7 mm). 

Micronaire: 

The micronaire variability obtained for the 
F2 population ranged from 2.7 to 5.2. 
Parents P1 and P2 presented values of 3.8 
and 4.9 respectively, while population F1 
for this parameter exhibited a value of 4.3, 
being intermediate to the parents. 

 

 

 
Figure 2: Histogram of frequency from F2 population, P1, P2 and F1 representing the distribution 
according to lint percentage, fiber strength (g.tex-1), fiber length (mm) and micronaire. 
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The h2 values were 0.83, 0.72, 0.59 and 
0.58 for LP, fiber length, micronaire and 
strength, respectively (Table 1). These 
results show high ratio of total genetic 
variation (additive and non-additive 
component) to the total phenotypic 
variation in the evaluated parameters. The 

high genetic component that underlie these 
agronomic characters, together with the 
identification of polymorphic molecular 
markers could allow us to detect QTLs for 
assisted breeding selection in the cotton 
crop. 

 

Table 1: Mean of the values used in the statistical analysis and the values estimated for h2, in 
lint percentage, fiber strength (g.tex-1), length (mm) and micronaire. 

 P1 P2 F1 F2 
h2 

 Mean values 

Lint percentage 30.9 43.5 37.4 37.9 0.83 

Fiber length 32.5 26.9 32.0 31.3 0.72 

Strength 37.1 30.7 37.4 36.1 0.58 

Micronaire 3.94 4.84 4.25 4.27 0.59 

 

Remarks 

- The contrasting differences in the 
characters studied between the parents P1 
and P2 were visualized for lint percentage, 
length, strength and micronaire. 

- The mapping population F2, showed 
values distributed among those obtained by 
each parent, including some individuals 
with better characters than the parents. 

- This F2 population could be used in the 
QTL mapping in cotton. 
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Changing soybean, the traditional 
antecessor of cotton (Gossypium hirsutum 
L.) by corn and cover crops use on 
Argentinean subtropical areas could play a 
relevant role on organic matter conserve, 
soil water and nutrient availability among 
rainfed cotton growth stages (october-
march). Different legumes and grass cover 
crops could be planted after corn antecesor 
(february-march). Low natural 
concentrations of nitrogen and phosphorus 
on chaco-pampean soils are extensive. The 
regional cover crop research has not been 
approached nitrogen and phosphorus 
availability incidence on initial cotton plant 
nutrition has. The aim of this essay was to 
evaluate the use of cover crops and sowing 
fertilizers on the cotton lint yield and its 
component swith corn antecesor in the 
north of Santa Fe.

The study was conducted at the 
Experimental Station of INTA Reconquista 
(29°15'51''S; 59°44'30''W). The soil was 
Acuertic Argiudol, silty loam of 0-30 cm 
depth, and clay loam of 30-200 cm depth. 
The long-term experimental design was a 
complete randomized block with  
corn/cotton/sorghum crop rotation no till 
system. The treatments examined five 
years, two cotton antecessor management: 
Corn vs Corn-Cover crop (Corn-Cc) and 
two cotton initial fertilized conditions: 
without initial fertilization vs 100 kg ha-1

diamonic phosphate. The cover crops was
planted on corn residues, in the February-
June period and they finished with 
chemical and mechanical control. Triticum 
aestivum (2015/16; 3412 kg ha-1), Avena 
strigosa (2017/18; 5261 kg ha-1), Vigna
unguiculata (2018/19; 4441 kg ha-1), Vigna 
unguiculata (2019/20; 3543 kg ha-1),
Crotalaria júncea (2020/21; 4635 kg ha-1).
Triticum aestivum and Avena strigosa were
fertilized with 30 kg N ha-1 input. Cotton 
was sound with 0,52 m line distribution 
and 200.000 plant ha-1 in October (NuOpal 
BG RR at 2015/16; DP 1238 BG at 
2017/18, 2018/19 and 2019-20; Guaraní 
INTA BG RR at 2020-21). First flower 
was the moment to input N Fertilizant (40 
kg ha-1 Urea; 46-0-0). Plant regulators 
were used to do compact cotton crop 
structures. 

Soil nutrients and water rain 
disponibility characterization

Initial soil inorganic nitrogen (N) contents 
were lowly on 0-20 cm depth, vvarying36 
to 71 mg kg-1 NO3 on five years. 
Leguminous cover crops situations (2018-
19, 2019-20, and 2020-21) increased 11%, 
compared with Corn antecesor (Table 1). 
Gramineous cover crop doesn’t modify N 
availability. Low phosphorus (P) 
availability (14 to 17 mg kg-1; P Bray 
Kurtz 1) and low organic matter content 
(1,68 to 1,74 %) were measured from 0-20 
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superficial soil depth. The Cover crop did 
not decrease short-term on P availability 
and organic matter content. Both nutrients 
were low for cotton crop growth conditions 
cotton plants and the deficiency could limit 
the lint yield. Accumulated rainfall on the 

cover crop growth stage was 376 mm 
(march-June) and supplied hidrical 
requirements. Average rainfall during the 
cotton cycle was 829 mm  

 

 

Table 1: Soil organic matter, inorganic nitrogen, and phosphorus availability on 0-20 cm depth of 
Acuertic Argiudol after corn and corn-cover crop cotton antecesor, accumulated rainfall water on 
March-June and October-march period for five years at Reconquista, Santa Fe, Argentina. 

Years 2015/16 2017/18 2018/19 2019/20 2020/21  
 
Mean 

 Antecesor Cor
n 

Cor
n-Cc 

Corn Cor
n-Cc 

Cor
n 

Cor
n-Cc 

Corn Cor
n-Cc 

Corn Corn-
Cc 

Organic Matter (%) 1,71 1,72 1,73 1,71 1,69 1,68 1,71 1,73 1,72 1,74  1,74 ns 

P Bray kurtz1 (mg kg-1) 15 16 17 15 17 16 15 14 14 14 14  ns 

Inorganic N(NO3 mg kg-1) 42 36 46 45 56 a 61 b 55 a 71 b 48 a 63 b 52  ns 

N inorganic significant ns ns * ** *  

March-June Rain (mm) 270 376 604  356 276  376 

October-march rain (mm) 952 497 1128 958  609  829 

Values followed by different letters within each column and lines indicate significant differences (p<0.05). 
*p < 0.05, **p < 0.01 and *** p  < 0.001. ns = no significative p value 

 

 

Cotton Lint and Yield components 

The cotton antecessor Corn-Cover crops 
(Corn-Cc) with initial NP fertilized 
increased lint yield in the five consecutive 
years compared to Corn antecessor and no 
fertilized cotton (Table 2). The medium 
difference was 285 kg ha-1. Cotton lint 
yield was not different between antecessor 
Corn + initial NP fertilized versus Corn-Cc 

antecesor without NP supplement. There 
are no additivity effects between Cc and 
initial NP fertilization. The cumulative 
rainfall was more important in yield 
responses on non-irrigated cotton 
production as soil waterlogging decreased 
cotton yield in 2015/16 and 2018/19. 
Normal rainfall distribution on seasons 
2017/18 and 2020/21 showed the highest 
cotton lint yield. 
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Tabla 2: Cotton lint yield with antecesor (Corn and Corn-Cc) and initial fertilized (NP and non-
fertilized) treatments on the five years period of the experiment in. Reconquista, Santa Fe. 

Treatments Cotton Lint Yield (kg ha-1) 

Antecessor P Input 

kg.ha-1 

N input 

kg.ha-1 

 

2015/16 

 

2017/18 

 

2018/19 

 

2019/20 

 

2020/21 

  

Mean 

Corn  0       40 800 a 1138 a 813 a 950 1002 a 939 a 

Corn 20 18+40  1226  b 1159 a 1013 ab 1052  1132 ab 1143  ab 

Corn-Cc  0       40    881 ab 1319 ab  937  a 1008 1260 ab 1055 ab 

Corn-Cc 20 18+40  1072 ab 1364   b 1199   b 1097   1391   b 1224  b 

significance * * * ns * ** 

Mean 994 A 1245 B 990 A 1027 A 1196 B   

Values followed by different letters within each column and lines indicate significant differences (p<0.05). 

*p < 0.05, **p < 0.01 and *** p  < 0.001. ns = no significative p value 

 

On the other hand, lint yield was closely 
related to boll weight, one of the yield 
components,  (Figure 1). This component 
varied between 0,7 to 2,4 gr in five years 
and linear regression explained a high part 
of the lint yield (R2=0,71). Other 
components such as the number of boll 
number.m2, which varied between 21 and 
110 units.m2, were relevant in the year to 
explain crop productivity, however, it did 
not show a high R2 with the five years set 
(Figure 2). 

The antecessor intensification with cover 
crop and fertility management increased 
cotton crop productivity in a dry land 
narrow row cotton no-till system, The use 
of cover crops in the summer-autumn 
season was responsible for part of the 
fertility involved in the productivity 
increment but were not enough to entirely 
supply the nutritional requirements of 
cotton. Including practices that improve 
sustainability in cotton is feasible in the 
north of Santa Fe.  
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Figure 1. Relationship between Lint Yield and Lint boll weight  for five years. Linear  regresision  
represent (NR, black line and circles), conventionally spaced (C, red line and squares), fertilized 
(N100, x-hair symbols) and control (N0, empty symbols) treatments. Linear regressions represent 
radiation use efficiency (RUE) for the different treatments. 
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The cotton boll weevil, Anthonomus 
grandis (Boheman) (Coleoptera: 
Curculionidae), is the most harmful insect 
pest of cotton, Gossypium hirsutum L. 
(Malvaceae) in the Americas. The damage 

is generated when the adult fed on pollen 
in flower buds or when laid their eggs in 
buds and small bolls, causing damage or 
yield loss and decreased fiber quality (Fig. 
1).

Life cycle

Most of the life cycle, from egg to adult 
emergence, occurs inside the reproductive 
structures. Each female produced up to 200 
creamy-white eggs. The female laid the 

eggs inside the buds, the oviposition hole 
is sealed with frass, leaving a characteristic 
brown protuberance. Larvae are yellowish-
white in color, without legs and with a 
slightly curved body. They fed on the 
structures for 7 to 14 days, producing their 
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abscission and loss of yield. Subsequently, 
the pupal stage lasted about 5 days and 
ends with the emergence of the new adult. 
The duration of the cycle averaged about 
18 to 25 days, although it is variable 
depending, mainly on temperatures. 

History and distribution 

The boll weevil originated in southern 
Mexico and spread to other areas with its 
host plants (Malvaceae of the tribe 
Gossypieae). The presence of this pest in 
South America was firstly recorded in 
1949 in Venezuela, followed by Colombia 
(1951), Brazil (1983), Paraguay (1991), 
Argentina (1993) and Bolivia (1997). In 
our country, the cotton boll weevil entered 
in Misiones province and spread 
throughout the cotton region, 
corresponding to the provinces of Formosa 
(1994), Corrientes (1997), Chaco (2002) 
and Santa Fe (2004). Since the introduction 
and dispersion of the weevil in Argentina, 
multiple actions have been generated in 
order to minimize the pest impact on crop 
production. In 1993 it was declared an 

"Agricultural Pest", the same year the " 
National Program for Prevention and 
Eradication of the Cotton Boll Weevil " 
was approved which defined strategies and 
phytosanitary measures that contribute to 
the sustainability of cotton. In 2011, a 
"phytosanitary emergency" was declared, 
indicating "urgent actions to contain its 
advance from outbreaks." Among the main 
actions, policy-oriented regulations related 
to plant protection that includes mandatory 
cotton sowing and stalks and re-growths 
destruction dates were established, to 
generate a cotton-free season of at least 90 
days, thus preventing the survival and 
reproduction of the cotton boll weevil. 
Likewise, a monitoring and control method 
was standardized based on the use of 
'scout' type pheromones traps. This traps 
constitute the main tool to detect the 
presence and movements of migrating 
population from refuges to the crop, 
fundamentally in the pre-sowing period 
and the first 30 days. As well as the 
movement from the crop at the end of 
season to the winter refuges (Fig. 2). 

 

Figure 1 Cotton Square damaged by cotton boll Weevil 
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Figure 2 Cotton boll weevil pheromone trap 

Actions and lessons learned 

Since the arrival of the weevil in the Santa 
Fe cotton area, the Agricultural 
Experimental Station, INTA Reconquista, 
carried out actions and different studies to 
evaluate aspects of the insect, such as: 
biological and ecological attributes, its 
interaction with the crop and environment, 
dispersal capacity and colonization, 
management strategies, including 
mechanical, cultural, biological and 
chemical control. Evaluations conducted in 
laboratory, breeding chamber and field 
evaluations with natural infestations. On 
the other hand, actions were generated and 
joint work commissions were formed with 
other public and private, national and 
international organizations. 

Present and future 

Experience acquired and information 
generated at the National Institute of 
Agricultural Technology (INTA) with 

consultants, technicians and researchers, 
growers, the Association for the Promotion 
of Cotton Production (APPA) and the 
National Service for Agrifood Health and 
Quality (SENASA), allowed the 
establishment of Integrated Pest 
Management strategies (IPM) for the 
cotton boll weevil. IPM supports on legal, 
mechanical, cultural and chemical control, 
and promotes planting dates and post-
harvest stalks destruction, use and 
monitoring of pheromone traps, and 
insecticide application protocols, among 
others. 

The Integrated Pest Management of the 
Cotton Boll Weevil is an effective and 
demonstrated strategy that allows 
profitable and sustainable cotton 
production, it requires the active 
participation and commitment of all the 
cotton production system to mitigate the 
impact on such important crop for the 
northern Santa Fe. 
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The Argentine network of cotton women is 
a collective space created for women 
(farmers, spinners, wavers and knitters) 
from different provinces of Argentina in 

2020. Women from different provinces 
such as Santa Fe, Chaco, Santiago del 
Estero and Buenos Aires work in the 
network.

 
Figure 2. Workshop of cotton network in 2021.

Main action lines:
 Agroecological production of food 

and cotton lint with aggregate 

value.

 Visibility of familiar agriculture

 Participation in the formation of 

public politics for women. 

Members of the Argentine cotton 
women’s network:
The Network is currently composed for 
120 women and their families, who 
participate in different organizations in 
their territories. Technical support is 
provided by the Secretaría de Agricultura 
Familiar, Campesina e Indígena (SAFCI) 
and the Instituto Nacional de Tecnología 
Agropecuaria (INTA), both national 
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support agencies. The network coordinates 
all the links between the women and the 
cotton chain at national level.  
Network mission 
 To contribute to the strengthening 

of environmental, economic and 
social sustainability thresholds in 
their environments and at the 
national framework.  

 To increase the resilience of food 
and cotton lint production system 
from an agroecology mode of 
production. This mode of 
production consists in: 
improvement of production 
conditions, incorporation of other 

vegetables species, consolidation of 
biological management practices 
and production of bio-inputs. 

 To consolidate women participation 
in the cotton chain, improving 
family income and self-
employment capacity by raising 
sales prices, packaging strategies 
and commercialization methods.  

 To improve social sustainability 
with participatory management of 
knowledge, visibility of familiar 
and artisanal agricultural of 
women, ethnic groups (QOM, 
Mocoví, Quechua, Criolla, 
Gringas) and deaf people. 

 

Environmental sustainability 
 

      

Figure 3. Members of Argentine cotton women’s network 

The mode of production of food and cotton 
lint is agroecological. Each farm is 
considered as a system of relationships 
between living beings (micro-organisms, 
insects and small vertebrates), neighboring 
farmers and local networks of consumption 
and exchange. 
Agroecological practices focus on soil 
fertilization, biodiversity and the use of 

bio-inputs, soil cover and tree barriers to 
protect against wind and agrochemical drift 
problems. 

Therefore, associated seeds planting 
promotes biodiversity and generates 
synergies that favor, among other things, 
the lodging of countless species of insects 
creating an environment conducive to 
biological control. With respect to crop 

34



 

management, bio-inputs are produced to 
manage pest and fertility problems. These 
bio-inputs are made from local resources to 
ensure availability and autonomy of use 
with low cost for farmers. 

The agroecological system in Argentina 
use one non-transgenic cotton cultivar 
(Guazuncho 3). The agroecological 
farmers also produce corn, cassava, 
peanuts, sweet potatoes, beans, leafy 
vegetables, pumpkins and different types 
of flowers. For fertilization, chicken 
manure and “Supermagro” foliar fertilizer 
with a mineral and organic matter base are 
used. For production early sowing dates is 
recommended with a warning system 
(pheromone traps) for cotton boll weevil 
(Anthonomus grandis Bo.) 

Social sustainability 

The context of social sustainability is 
defined by the identity of the sector 
involved, the scale and mode of 
production, addition value and 
commercialization. The participating 
families and associations, as economic and 
political subjects, belong to the family 
farming and popular economy sector, 
being the cultural diversity among the 
participant a positive characteristic.  

The network, as an associative figure of 
participation, also became the subject of 
the process. On this basis, we have formed 
the Argentine cotton women’s network 
which, while emphasizing the visibility of 
the feminine, includes family integration 
being the associative network is the key.  

On the other hand, social sustainability still 
involves an internal debt when considering 
the technological gap faced by the 
participating families and groups, in terms 

of access to equipment and tools for 
production. Until today sowing and 
harvesting process were purely manual and 
the ginning turned out process was 
completed at INTA experimental station. 
Therefore, social sustainability was also 
reflected in the recovery of history, 
knowledge and agricultural practices that 
had fallen into disuse. Some phrases that 
stand out from farmers are: "We were 12 
years old when we had planted the last 
cotton. Now I am 52 and I have sown it 
again", "in 1980 we stopped sowing 
cotton", "when we were children we 
harvested, then we stopped, and now after 
many years we are sowing again". 

Knowledge management is practiced from 
the complexity of the systems. The 
methodologies, approaches and 
participating identities, financing strategies 
and provision of raw material, visibility 
and contributions to the construction of 
public policies are based on "participatory 
action" research principles. The technical 
staff is interdisciplinary and inter-
institutional, integrating basic research and 
extension areas. 

As a learning resource, entomological 
boxes were prepared with an initial sample 
of insects that inhabit the cotton crop. In 
this way they learn to recognize the insects 
and their behavior in relation to the crops 
and other organisms. Similarly, notebooks 
were prepared, where each family recorded 
rainfall, development of the cotton crop, 
with images of insect pests and beneficial 
insects that appear in the crop, as 
management practices. These data will 
later be converted into information that 
will allow the interpretation of each 
process in their system and the results 
reflected in the harvest. As didactic support 
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for adding value, videos were produced in 
which the network's spinners and weavers 
teach spinning, dyeing and weaving 
techniques to the other participants. The 
material was produced using inclusive 
language, incorporating sign language for 
deaf people, since one of the participating 
cooperatives has this condition. 

Economical sustainability 

The network as a socioeconomic 
environment economically interweaves and 
productively links the entire cotton chain 
in the same area. Value-added cotton lint is 
produced through hand-spun and hand-

woven yarns and natural dyeing. Using 
proximity market criteria, families supply 
food to their neighbors and nearby towns. 
The associative experience of the network 
strengthens the circulation of money, 
knowledge, products and management. 
Therefore, the associations, participating 
families and technical teams of this 
network are synergistic economic subjects 
since financial, technological and 
management resources, raw materials, 
inputs and knowledge circulate in this 
collaborative environment. This network 
dynamic is mediated by bonds of trust that 
support all agreements. 
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