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Efficacy of sterilized culture filtrate of Trichoderma harzianum Rifai against mango wilt pathogen, Ceratocystis fimbriata Ellis and Halst

concentrations of the filtrate into the medium, 10, 5, 2.5, 1.25,
0.6, 0.3, 0.15 ml filtrate was transferred to 100 ml measuring
cylinders and the volume was made up to 100 ml with fresh
PDA medium prepared. The medium was then poured into
250 ml conical flasks and the flasks were then sterilized at
15 lbs inch–2 pressure for 20 minutes. After sterilization, PDA
medium was poured into labelled petri-plates. The petri-
plates were incubated for 48 hours to check contaminations
and then inoculated with 5 mm disc of 15 day old C. fimbriata
culture. Suitable control plates along with treated ones were
also maintained without filtrate at 27 ± 2ºC up to 30 days.
The observations were made periodically for recording the
radial growth of test fungus at different concentrations of
the filtrate. The mean of growth parameters were subjected
for analysis variance.

RESULTS AND DISCUSSION
The experiment was conducted to determine the

efficacy of different concentrations of sterilized filtrate of
Trichoderma harzianum strain 12 (TH-12) on the growth of C.
fimbriata in in vitro conditions. All concentrations of culture
filtrate of TH-12 were found effective to varying extents up to
20 days. Among the seven test concentrations, the highest
one (10%) exhibited the highest suppression of growth (14.0
mm) of C. fimbriata up to 30 days followed by 5 ml (23.8 mm),
2.5 ml (41.0 mm), 1.25 ml (51.4 mm), 0.6 ml (54.8 mm), 0.3 ml
(56.0 mm) and 0.15 ml (75.4 mm), (Table 1; Fig. 1). The control
plates had 77.6 mm radial diameter of growth on 30th day.
No difference in growth of control and 0.15 per cent (0.15 ml)
concentration was recorded at 30th day after inoculation. At
this stage, all the treatments significantly reduced the growth
in comparison to control. Khan et al. (2017) and Somu et al.
(2018) also reported T. harzianum effective against C. fimbriata
causing wilt disease of pomegranate. Secondary metabolites
were also found effective in similar studies on evaluation of
secondary metabolites of T. harzianum by Mishra et al. (2018)

against Fusarium oxysporum f. sp. capsici and Colletotrichum
capsici, and Eziashi et al. (2006) against Ceratocystis paradoxa.

From the study it can be concluded that the sterilized
culture filtrate of TH-12 has potential to inhibit the fungus
C. fimbriata and it is also heat resistant. The TH-12 culture is
fast growing and sporulates within 7-8 days. The bio-control
potential of TH-12 sterilized culture filtrate could be
employed in developmenting a new bio-pesticide
formulation, which may be incorporated into the integrated
package of mango wilt disease management.
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Table 1. Effect of CISH Trichoderma harzianum strain 12
metabolite filtrate on average radial growth of
Ceratocystis fimbriata at different concentrations

Doses  
(ml) 

Radial growth of C. fimbriata (mm) 
10th Day 20th Day 30th Day 

10 6.0 9.8 14.0 
5 11.6 19.0 23.8 

2.5 14.2 26.8 41.0 
1.25 22.2 32.8 51.4 
0.6 26.0 44.4 54.8 
0.3 28.6 45.0 56.0 
0.15 44.0 56.4 75.4 

Control 57.0 76.2 77.6 
CD0.05 2.9 3.7 3.9 

 

Fig. 1. Suppressive effect of CISH Trichoderma harzianum strain
12 sterilized culture filtrate on radial growth of Ceratocystis
fimbriata at different concentrations

20 days after inoculation          30 days after inoculation
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Rhizosphere is a specific region of plant root surface
which harbours diverse group of microbes. Some of the
bacteria can play important role in the plant growth, referred
to as plant growth promoting rhizobacteria (PGPR).  Latter
can promote the plant growth by various direct and indirect
mechanism such as phosphate solubilisation,  nitrogen
fixation, indole-3-acetic acid (IAA) production, siderophore
production and repression of soil borne pathogens by
production of hydrogen cyanide and antibiotics (Glick, 1995).

Iron is one of the important microelements for all living
cells, which is usually present in the environment,
particularly in soils. Despite being the most abundant
element in earth’s crust, the availability of iron is limited
due to very low solubility of the dominant ferric iron (Fe3+) in
soil and it becomes unavailable to plants as a micronutrient
(Thompson and Troeh, 1973). Some microbial isolate produce
siderophore which in turn chelate iron from soil and make it
available to plant.

The primary mechanism of plant disease suppression
by biological control agents is by production of antimicrobial
secondary metabolites like siderophores, antibiotics, volatile
substances, etc. Siderophores are low molecular iron
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ABSTRACT

Biodynamic farming refers to working with energies which create and maintain life.  Basically there are two
types of biodynamic preparations: biodynamic field spray (BD 500 – BD 501) and biodynamic compost preparations
(BD 502 – BD 507).   The BD sets are used in cow pat pit, BD compost, biodynamic liquid manure and biodynamic
liquid pesticides. Enormous literature and supportive material justify the use of these farming systems to combat soil
pollution created by use of various chemicals. However, when it comes to scientific explanation, the work is scanty.
The present work reports the enzymatic and siderophore production potential of fungal isolates of these biodynamic
preparations. Out of 25 fungal isolates from biodynamic preparations, high pectinase activity was exhibited by
isolate no. BD 0-7 (0.939µ mole ml-1 min-1) followed by BD 0-2 (0.894 µ mole ml-1 min-1) and BD 0-8 (0.852 µ mole ml-

1 min-1) all these fungus isolates are from BD 500 biodynamic preparations. High cellulase activity was exhibited by
isolate no. BD 6-1 (0.1107 µ mole ml-1 min-1) followed by BD 0-5 (0.1053 µ mole ml-1 min-1) and BD 5-4 (0.1044 µ mole
ml-1 min-1) from BD 506, BD 500 and BD 504 biodynamic preparations, respectively. High amylase activity was
exhibited by isolate no. BD 3-4 (0.1284 µ mole ml-1 min-1) followed by BD 3-3 (0.1092 µ mole ml-1 min-1) and BD 4-1
(0.1053 µ mole ml-1 min-1) from BD 503 and BD 504, respectively. High siderophore production efficiency (%) were
exhibited by isolate no. BD 4-5 (285.71%) followed by BD 0-2 (200.00%) and BD 6-1 (190.0%) from BD 504, BD 500
and BD 506. High enzyme activity shown by various isolateds from different BD preparations explains the degradative
powers associated with these preparations. The siderophore production indicates the iron chelating activity which is
an indication of plant growth promoting power.

Key words: Biodynamic preparations, enzymatic activity, siderophore production

chelating compounds produced by fungi and bacteria under
iron stress condition (Ghosh et al., 2017). The degradative
properties of soil microorganism are also due to high
enzymatic activity. Pectinase is an enzyme that breaks down
pectin. Pectic substances are glycosidic macromolecules with
high molecular weight. These form the major components of
the middle lamella and primary plant cell wall (Puangsri et
al., 2005). Amylases are starch degrading enzymes widely
distributed in microbial, plants and animals kingdom. These
degrade starch and related polymers to yield products
characteristics of individual amylolytic enzymes (Aiyer,
2005). Cellulose is the most abundant carbohydrates present
on earth and is commonly degraded by enzyme complex
called cellulases. The enzyme is produced by several
microorganisms including bacteria and fungi (Immanuel et
al., 2006). Cellulase is an important and essential kind of
enzyme for carrying out the depolymerization of cellulose
into fermentable sugar (Xing-hua et al., 2009).

Biodynamic farming is said to improve soil health and
quality of produce. However, the mode of action of its
preparations is still not fully worked. Vaish et al. (2017)
reported the presence of bacteria and fungi having high PGPR
activity.

mailto:neelimagargg@gmail.com
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Our preliminary studies have indicated the presence
of potential microbal isolates having high degrading
potential. Current study reports some bacteria and fungus
isolates from these biodynamic preparations for siderophore
production and enzymatic behaviour.

MATERIAL AND METHOD
Siderophore production was conducted as per method

described by Schwyn and Neilands (1987). CAS (chrome
azoural S) agar medium was used for siderophore production
test. Bacterial and fungal isolates were inoculated in the
centre of the CAS agar medium plate and incubated at 32OC
for 3 to 5 days for yellow zone formation.

For enzymatic analysis carbohydrate utilization broth
with 1 per cent pectin/starch/carboxy methyl cellulose was
inoculated with bacterial and fungal isolates and incubated
at 28 oC for 72 hours. For bacterial enzyme estimation, culture
broth was centrifuged at 10,000 rpm for 10 minutes and the
supernatant was used for enzyme analysis and for fungus
enzyme estimation, broth was filtered through G-1 glass
crucible to remove the fungus growth and filtrate was used
for enzyme precipitation.

One volume of sample (culture filtrate from bacteria /
fungus) was added in 4 volume of cold acetone (1:4) mixture,
kept at -20°C for 20 minutes and centrifuged at 10,000 rpm
for 15 minutes at 4°C. The supernatant was discarded and
the pellet was suspended in acetate buffer solution (0.2mM).
The mixture was used for enzymatic analysis for cellulase,
pectinase and amylase using carboxy methyl cellulose,
pectin and starch as substrate as per method described by
Miller (1972), Garg and Ashfaque (2010) and Wood and Bhat
(1988), respectively. The enzyme activity was expressed as
U of sugar released per ml per min. of incubation.

The microbial culture showing higher enzyme
activities were identified on molecular basis as per method
for bacterial culture using 16s r DNA based molecular
technique (Boye et al., 1999). Fungal cultures were identified
using ITS region based molecular technique (Weisburg et al.,
1991, Drancourt et al., 2000).

RESULT AND DISCUSSION
Out of 68 bacterial isolates, high pectinase activity was

exhibited by isolate no. BD 504–3 (2.595 U ml-1 min-1) followed
by BD 500-1 (2.361 U ml-1 min-1) and BD 502-5 (2.307 U ml-1

min-1). High cellulase activity was exhibited by isolate no.
BD 504-3 (0.308 U ml-1 min-1) followed by BD 500-1 (0.287 U
ml-1 min-1) and BD 502-5 (0.230 U ml-1 min-1). High amylase
activity was exhibited by isolate no. BD 504-3 (0.418 U ml-1

min-1) followed by BD 502-5 (0.376 U ml-1 min-1) and BD 500-
1 (0.180 U ml-1 min-1). Among the three bacterial isolates,

bacterial isolate no. BD 504-3 showed high pectinase,
cellulase and amylase activity which was later identified on
the basis of molecular characterization as Bacillus
licheniformis.

Vengadaramana et al. (2011) reported the high á-
amylase activity (32.95 U ml-1) by Bacillus licheniformis ATCC
6346. Although, many microorganisms produce amylase
enzyme, the ones most commonly used for their industrial
production are Bacillus subtilis, Bacillus licheniformis, Bacillus
amyloliquifaciens and Aspergillus niger (Brook et al., 1969).
Sivakumar et al. (2016) reported eight cellulolytic B.
licheniformis strains from compost samples which were able
to utilize xylan, cellobiose, mannose and carboxy methyl
cellulose (CMC). Rehman et al. (2015) isolated Bacillus
licheniformis KIBGE-IB21 with the GenBank accession
number JQ 411812 from rotten vegetables that produced
higher pectinase enzyme.

Out of 25 fungal isolates from biodynamic
preparations, higher pectinase activity was exhibited by
isolate no. BD500-7 (0.939 µM ml-1 min-1) followed by BD500-
2 (0.894 µM ml-1 min-1) and BD 500-8 (0.852 µM ml-1 min-1).
High cellulase activity was exhibited by isolate no. BD506-1
(0.1107 µM ml-1 min-1) followed by BD 500-5 (0.105 µM ml-1

min-1) and BD505-4 (0.1044 µM ml-1 min-1). High amylase
activity was exhibited by isolate no. BD503-4 (0.1284 µM
ml-1 min-1) followed by BD 503-3 (0.1092 µM ml-1 min-1) and
BD504-1 (0.1053 µM ml-1 min-1). High enzyme activity shown
by various isolates from different BD preparations explained
the degradative powers associated with these preparations.

Fungal culture that exhibited high pectinase activity
BD 500-7, was identified as Aspergillus fumigatus strain BT7.
Similar observation has been made by Ezugwu et al. (2014)
regarding high pectinase production by A. fumigatus and A.
niger in a submerged fermentation system.

The fungal isolate exhibiting high cellulase activity was
BD 506-1 was identified as Penicillium rubens strain CBS
339.52. Chinedu and Okochi (2011) reported waste cellulosic
materials (corncob, sawdust and sugarcane pulp) and
crystalline cellulose induced cellulase production by wild
strains of Aspergillus niger, Penicillium chrysogenum and
Trichoderma harzianum, isolated from a wood-waste dump
in Lagos, Nigeria. Highest enzyme activity was obtained
from the culture broth of P. chrysogenum after 60 h incubation
with an enzyme activity of 0.67 Units mg protein-1.

High amylase activity was exhibited by BD 503-4 and
it was identified as Penicillium citrinum. This observation
was also supported by report stating P. citrinum HBF62
exhibited higher amylolytic activity in starch agar medium
(Metin et al., 2010). The isolate no. BD 504- 5 showing   high
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siderophore efficacy (285.71%)  was identified as Alternaria
brassicae isolate T5 using  ITS primer.  The other two isolates
exhibited siderophore production are BD 500-2 and BD 506-
1 with siderophore production efficiency 200 and 190 per
cent, respectively. Pedras and Park (2015) also reported
siderophores production in cultures of A. brassicicola
containing low and high ferric ion concentrations.
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Indian civilization is one of the most ancient
civilizations of the world, and so are its diverse systems and
sub systems. The industrial revolution and the processes of
liberalization and globalization have changed the position
of women in India. Policing is considered to be one of the
most masculinized occupations of the world. It has been
described as one of the most “gendered” professions. It is a
demanding job, which involves long and uncertain hours of
duty. However, over the past few decades, the police
workforce has grown much more diverse with regard to
gender and race (Butler et al. 2003; Sklansky, 2006; Sahgal,
2007). An investigation was planned to evaluate the
nutritional, food and nutrition behaviour and diet quality of
women working in police department of Hubli-Dharwad.

MATERIALS AND METHODS
A total of 90 police women from 22 rural and urban

police stations (including a women police cell) formed the
study group. The intake of food was assessed by 24 hour
recall method using a set of pre standardized vessels.
Information on the actual ingredients used for preparation
and quantity of cooked food consumed by each subject were
recorded with the help of standard vessels. The raw weight
of ingredients used for each measure of each cooked food
was ascertained by cooking the food in the laboratory.

The raw food equivalents were computed from the
standardized cups. The nutrient composition of foods was
computed using Annapurna VAR.3 software developed by
M. R. Chandrashekar (2003) of Bengaluru. The adequacy
(%) of nutrient for each subjects was computed using the
formula.

           Nutrient intake
Nutrient adequacy (%) = ––––––––––––––––––––––– x 100

         RDA of the nutrient
Diet quality of respondents was determined with the

Food and nutrition behaviour of women in Hubli-Dharwad
Pakeeramma P. Muragod and Chimmad V.B.
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ABSTRACT

Nutrition, as one of the key factors that help an individual to attain one’s full potential as an adult, depends to
a great extent on the quantity and quality of food. The investigation, to assess the food behaviour and diet quality of
women police personnels working in technical cadres of police department of Hubbali-Dharwad, was carried out
during 2013-2014. The nutrient adequacy of women police varied for energy (81 to 157%), protein (55.66-96.54%), fat
(109.85-379.60%), thiamine (96.00 to 211.00%) and magnesium (31.20-298.49%). The rest of the nutrient contents
were lower than the RDA. More than 50 per cent of police women consumed fair quality diets (54.45%) followed by
good (22.22%) and poor (18.89%) qualities. Only 4.44 per cent women police consumed very good quality diet.

Key words: Nutrition behaviour, diet quality, RDA, nutrient adequacy.

help of pretested scoring pattern suggested by Jirlimath
(1983). The total marks allotted for diet quality pattern
questionnaire was 10 marks. Based on the scores of
respondents, diet quality was determined and classified as
poor, fair, good or very good diet. Frequency and percentages
were computed to interpret the demographic profile of the
subjects. Mean and standard deviations were calculated for
dietary and nutritional adequacy of subjects. The results
obtained were analyzed employing following statistical
methods (SPSS statistical package, version 16.0).

RESULTS AND DISCUSSION

Diet quality of women police
Nutrition is one of the key factors that helps an

individual to attain one’s full potential as an adult and it
depends to a great extent on the quantity and quality of food
they consume. Proper nutrition is important in improving
the community health in general and of the risk groups in
particular.

Mean food intake and adequacy of diets of police
women in relation to suggested balanced diets is presented
in Table 1. The results indicated a wide variation in
consumption of different foods among the police women,
thereby indicating a wide range of adequacies. Noticeable
among the foods was the intake of fats which was
exceptionally more than adequate (170.90 g) with a range of
values between 146.00 to 299.45 per cent by the police women.
The mean intake of fats was 34.18 g (29.20 to 59.89 g) even
the lower value were higher than the suggested balanced
diet for women.

Cereals were the next most adequate food (116.67% with
a range of 71.48 to 151.85%) with mean consumption of 315
g (193 to 410 g), indicating inadequate consumption level by
some women police.

mailto:pakeerammapm91@gmail.com
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The data indicated that consumption of sugar was near
to adequate as suggested for sedentary women with mean
intake of 18.92 g (15.60 to 25.89 g) and mean adequacy of
94.60 per cent (78.00 to 129.45%). Although the mean values
indicated optimum consumption, it is noteworthy that some
women consumed more than suggested.

Mean intake of pulses, meat and meat products and
milk and milk products were less than the suggested balanced
diet. The intake of protective foods such as roots and tubers,
green leafy vegetables and other vegetables was less than 50
per cent of suggested balanced diet for sedentary women.
Lowest intake of 45.26 g (22.50 to 63.20 g) as compared to
suggested intake of 200 g by women was noticed. The
maximum adequacy was as low as 22.63 per cent, with a
range of 11.25 to 31.60 per cent. Further mean consumption
of green leafy vegetables and fruits were 42.77 and 49.09 g,
respectively, revealing the mean adequacies of 42.77 and
49.09 per cent, respectively. The range of adequacies for the
two foods were 19.20 to 55.63 and 23.16 to 58.63 per cent,
respectively, for green leafy vegetables and fruits. Similar
levels of consumption for roots and tubers were observed in
the diet of police women. The mean intake was 45.26 g as
against 200 g suggested balanced diets for women. The range
of intake varied from as low as 22.50 to 63.20 g, revealing
adequacy levels ranging from 11.25 to 31.60 per cent, with a
mean of 22.63 per cent, indicating lowest adequacy among
the foods. Further, it was revealed that although the mean

consumption of other vegetables was 65.63 g (37.82 to 76.50
g), it was lower than the suggested amount in balanced diet
of 200 g. The mean adequacy was 32.81 per cent (18.91 to
38.25%). Thus, it was noticed that the consumption of
protective foods was lower than the suggested.

Information on food consumed in daily diet helps to
assess the nutritional status of individuals indirectly.
Computation of nutrient composition and comparison with
RDA revealed salient aspects of nutritional behaviour of
women police. It was observed that the nutrient adequacy of
women police varied widely. Energy, fat, thiamine and
magnesium content of diets were more than the RDA. Mean
niacin intake was adequate. Rest of the nutrient contents
were lower than the RDA for women.

Table 2 depicts nutrient adequacy of diet consumed by
women police. It was observed that among women police,
the mean energy (2037 kcal) intake was in the range of 1537-
2987 kcal with adequacy of 107.23 per cent, the adequacy
ranging approximately between 81 to 157 per cent. Fat intake
(52.81 g) was in the range of 21.97-75.92 g. With an adequacy
of 264.05 per cent (109.85 to 379.60%), thiamine intake (1.52
mg) was in the range of 0.96-2.11 mg with an adequacy of
152.00 per cent (96.00 to 211.00%). Niacin intake (12.14 mg)
was in the range of 7.01-19.3 mg with an adequacy of 101.16
per cent (58.42 to 161.92%). Although the mean intake of
these nutrients was more than the recommended dietary
allowances, it could be observed that the diets of some women
police contained the same nutrients in lower proportion. The
lower range of adequacy of these nutrients needs to be
considered carefully for women police.

The data on nutrient composition of diets of women
police revealed inadequacies with respect to several
important nutrients such as protein, calcium, iron,  carotene,
riboflavin, vitamins B6, vitamin C, folate, vitamin B12 and
zinc. Protein intake (41.01 g) was found in the range of 30.60-
52.60 g (74.56% adequate with a range of about 56 to 94%),
calcium intake (416.21 mg) was in the range of 278-567 mg
(69.36% adequate ranging between 46 to 94%), iron intake
(17.12 mg) was in the range of 7.40-19.90 mg (81.52% adequate
ranging between about 35 to 95%),  carotene intake (743.48
µg) was in the range of 193.73-1081.08 µg (only 15.49%
adequate ranging between 4 to 22%), riboflavin intake (0.94
mg) was in the range of 0.60-1.11 mg (94% adequate ranging
between 54 to 100%), vitamin B6 intake (0.23 mg) was in the
range of 0.05-0.27 mg (11.50% adequate ranging between 2
to 13%), vitamin C intake (24 mg) was in the range of 14.91-
41.58 mg (60.00% adequate ranging between 37 to 103%),
folate intake (136.87 µg) was in the range of 96.26-280.91 µg
(68.43% adequate ranging between 48 to 140%), vitamin B12
intake (0.83 µg) was in the range of 0.42-1.22 µg (83.00%

Table 1: Mean food intake and adequacy in diets of women
police in relation to suggested balanced diets  N=90

Food  
(g) 

Suggested balanced 
diet (g) 

Mean  
intake (g) 

Adequacy  
(%) 

Cereals   270 315.00 
(193-410) 

116.67 
(71.48-151.85) 

Pulses  60 43.34 
(21.40-56.20) 

72.23 
(35.67-93.67) 

Roots and tubers  200 45.26 
(22.50-63.20) 

22.63 
(11.25-31.60) 

Green leafy 
vegetables  

100 42.77 
(19.20-55.63) 

42.77 
(19.20-55.63) 

Other vegetables 200 65.63 
(37.82-76.50) 

32.81 
(18.91-38.25) 

Fruits  100 49.09 
(23.16-58.63) 

49.09 
(23.16-58.63) 

Meat and meat 
products 

60 37.34 
(15.30-55.60) 

62.23 
(25.50-92.67) 

Milk and milk 
products (ml) 

  300 180.92 
(75.00-250.00) 

40.07 
(25.00-69.44) 

Fats  20 34.18 
(29.20-59.89) 

170.90 
(146.00-299.45) 

Sugars  20 18.92 
(15.60-25.89) 

94.60 
(78.00-129.45) 

 Values in parenthesis indicate ranges
# Suggested balanced diet, NIN (2011) for sedentary women
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adequate ranging between 4 to 122%) magnesium intake
(310.00 mg) was in the range of 96.75-925.32 mg (132.25%
adequate ranging between 31 to 298%) and zinc intake (7.26
mg) was in the range of 4.00-12.60 mg (72.60% adequate
ranging between 40 to 126%), and were less than the
recommended dietary allowances. It is noteworthy that the
mean values gave a buffered level of inadequacies, because
the lower range of values for inadequacies were very low as
in case of calcium (46%) and iron (35%).  carotene and
vitamin B6 of the diets of women police was very low even
the upper range of values were lower than 25 per cent
adequate for women police. The results of the present
investigation were on par with the results of Sharan and
Purttaraj (2003) who revealed that cereal consumption was
high among canteen food consumers compared to home food
consumers in a study on food consumption pattern of
executives and non-executives employees of Bharat
Electronics Ltd., Bengaluru. Devadarsini et al. (2012) also
reported that adequacy of cereals and pulses ranged around
80 per cent among shift and day workers of Bhuvaneshawar,

Orisssa. Working efficiency output are dependent on the
health and physical fitness of individuals. Adequate diets
are essential for optimum work output.

A perusal of data in Table 3 reveals that among 90
women police, about 50.00 per cent consumed diet
categorized as fair, followed by 22.22 per cent and 18.89 per
cent consuming good and poor quality diets, respectively,
very few women police (4.44%) consumed diet of very good
quality.

The study concludes that optimum nutrition is
important for health and maintenance of all body functions.
Discrepancies in food behaviour, nutrient intake led to
malnutrition among police-women. Empowerment of women
with appropriate nutritional knowledge would help police
women to follow balanced diet for maintenance of good
health.
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Table 2: Nutrient adequacy of diet consumed by women
police

Values in parenthesis indicate ranges

Nutrients 
Recommended 

dietary 
allowances 

Mean ± SD Adequacy  
(%) 

Energy (kcal) 1900 
 

2037 ± 570.30 
(1537-2987.65) 

107.21 
(80.89-157.24) 

Protein (g) 55.0 
 

41.01 ± 13.11 
(30.60-52.60) 

74.56 
(55.64-95.64) 

Fat (g)  20 
 

52.81 ± 16.83 
(21.97-75.92) 

264.05 
(109.85-379.60) 

Calcium (mg) 600 
 

416.21 ± 142.90 
(278.00-567.20) 

69.36 
(46.33-94.53) 

Iron (mg) 21 
 

17.12 ± 7.60 
(7.40-19.90) 

81.52 
(35.24-94.76) 

β-carotene (µg) 4800 
 

743.48 ± 557.90 
(193.73-1081.08) 

15.49 
(4.03-22.52) 

Thiamine  (mg) 1.0 
 

1.52 ± 0.42 
(0.96-2.11) 

152.00 
(96.00-211.00) 

Riboflavin (mg) 1.1 
 

0.94 ± 0.62 
(0.12-1.11) 

94.00 
(10.90-100.90) 

Niacin (mg) 12 
 

12.14 ± 3.63 
(7.01-19.43) 

101.16 
(58.42-161.92) 

Vitamin B6  (mg) 2.0 
 

0.23 ± 0.21 
(0.05-0.27) 

11.50 
(2.50-13.50) 

Vitamin C (mg) 40 
 

24.00  ±  9.38 
(14.91-41.58) 

60.00 
(37.28-103.95) 

Folate  (µg) 200 
 

136.87  ±  55.81 
(96.26-280.91) 

68.43 
(48.13-140.46) 

Vitamin B12 (µg) 1.0 
 

0.83  ±  0.39 
(0.14-1.22) 

83.00 
(14.00-122.00) 

Magnesium (mg) 
 310 410.00 ± 262.11 

(96.75-925.32) 
132.25 

(31.20-298.49) 
Zinc (mg) 10 

 
7.26 ± 1.57 
(4.00-12.60) 

72.60 
(40.00-126.00) 

 

Values in parenthesis indicate percentage
Maximum possible score: 10

Table 3: Categorization of diet quality of women police
N=90

Diet quality Scores Frequency (%) 
Very good 8.6 and above 04 (4.44) 

Good 7.1-8.5 20 (22.22) 
Fair 5.6-7.00 49 (54.45) 
Poor 5.5 below 17 (18.89) 
Total  90 
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ABSTRACT

It is an universally accepted fact that chemical fertilizers are the cause of increase in pests and discases and use
of pesticides is more harmul to human and animals. A solution is found with homeopathy, a dynamic force in the
invisible plane, for superior one, than the gross physiological watter (chemicals) but without bad effects of chemicals.
New agriculture makes use of many different forces-solar, planetary and terrestrial, in order to return to the soil, what
is taken from it by growth and harvest of different products.

Key words: Homeopathy, chemicals, solar, planetary, terrestrial

The need of the time is higher yields to meet the demand
of higher population growth.

To have increased yield, hybridization and high
yielding varieties, have been developed. The scientists have
further found that with the high yields the soils are getting
depleted of their nutrients (NPK). Thought the yields have
been increased with the chemical fertilizers in the initial
stages, pests and diseases have multiplied several hundred
fold and started damaging the crops, as a natural follower.
To avoid the damage to crops and maintain the average yields
level, the pesticides have taken birth. More than the increased
pest complexity, the animals and humanity who are
dependent on plants are forced to eat the poisonous foods,
knowingly.

The humanity is now caught by the multiplication of
known diseases and eruption of new health hazards. The
average health of human being is in chaos. It is universal
truth that organic farming is the only solution to the present
problem and is acceptable to all provide similar yields as
chemical fertilizers, are possible with the modern farming, if
the chemical fertilizers which  are detrimental to the soils,
plant life and a source of pest and diseases man and animals
are to be avoided. At the same time, provided one has an
open mind, it should be accepted, that with organic farming
a sure method or a formula with which a common farmers
can unhesitatingly adopt, in order to have optimum yields,
is lacking. Only fragmented broad methods, not easily
adaptable and those which can not give a guaranteed
optimum yields are available and hence organic farming is
being ignored, especially in the presence of “cooked food” _
NPK, through chemicals. It is not easy to turn the minds of
the farmers towards organic farming as the “cooked food” is
readily at hand, unless organic farming also is as “cooked
food”.

A study and research had been taken up to replace the
“cooked food” since 1973 and a solution is found with
“homoeopathy”, a dynamic force in the invisible plane, far
superior one, than the gross physiological matter (chemicals)
but without bad effects of chemicals.

The theory
It is required to explain the homoeopathic theory in

order to make one appreciate the superiority and convince
himself of its equivalence to organic farming.

Every living being is endowed with a self protecting
force to adopt itself to the environment and live well. This is
the arrangement of the benefit of the creation. This self
protecting force, pervades the whole economy (living being)
and makes all adjustments automatically, to see that life is
maintained well, as long as life is present, according to law
of Karma. When there is a disturbance in the rhythm of life,
the cause of disturbance is traced in the gross physical body
by modern scientist and tries to correct the imbalances.
Whereas the ancient seers (not to be called as scientists as
they are more than scientists) have realized the one that can
protect the life, this self protecting force is not on the physical
plane and hence the scientists are blind to it. A force can  be
tackled by another force only. So, the assisting agency also
should be a force unseen the physical plane. The materialistic
scientists having capacity to realize the changes in the
physical matter concluded that changes in the physical
matter should be corrected by supplementation, not
recognizing the self protecting force. That is why the scientist
failed utterly in bringing harmony to the life but drawing
conclusions and new theories in successions, condemning
their own earlier theories and finally misleading the common
man. The correct methods should then be to understand the
nature and its arrangements; is it not wise to assist the self
protecting force which is capable of maintaining the life
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harmoniously, than drawing conclusions and building up
our own theories ignorantly to be corrected later.

Hence, local correction and supplementation
apparently gives good effect but the system having been
addicted to it, craves more and more, i.e., requires the dose
every time. But finally those supplements not absorbed the
system engrafts in the system, a peculiar condition or a
malady, making it more complex. If the system is corrected
in a way that it absorbed from the food that is  taken all the
required nutrition, the system grows naturally and healthy.
As  the self protecting agency is more intelligent than the
human being (who is still trying to understand from its
results, in a half knowledge state) the health and order of the
system is maintained very well to the required degree of
accuracy. For ex. A sick baby after conducting all the known
tests is found to be sick because of lack of calcium, the remedy
therefore is unhesitatingly suggested, as to feed a baby with
additional calcium. But, to the intelligent man, it should
suggest that the cause of sickness is that the system is
deranged in such a way, as to make the baby not able to take
up and assimilate the calcium from the food it takes. The
remedy of feeding the baby with additional calcium that is
not absorbed and assimilated by the system gets deposited
in the physical body. This effect is not seen immediately, but
after a loss of some time, is recognized as a separate disease
(we have that intelligence in giving any number of names to
the result of diseases ignoring the whole, i.e., man) and start
treatment for a different disease. There is no end to this
viscious circle. Is it not the best, if the system is so corrected
by some means, in such a way that it absorbs and assimilates
the required calcium so that the baby is restored to health.
Homoeopathy does it. The medicinal agent is potentized to
the required degree to suit to the degree of affection of the self
protecting force of the system and when administrated, being
dynamic in nature (not be recognized by the physiologist
through his instruments) instead of acting on the physical
body, helps to correct the self protecting force itself, so that it
can function in an orderly way and carry on its functions to
be required degree of perfection.

The same analogy is taken on the vegetable kingdom
also, as the plant having life in it, has also at this juncture a
nature’s arrangement, a self protecting force is present in it
and because of its existence only, the adaptability to
environment is becoming possible so, it can be seen that
instead of feeding the plant with gross NPK minute doses of
correcting agency is introduced into the plant through soil
and foliar application, so that the plant judiciously absorbs

the naturally available nutrients (not only NPK but many
more) from the atmosphere and soil and live well. It is not a
superior method than feeding the soil with only NPK. Even
the scientists, have come to a stage of ignoring many more
micro-nutrients that needed (over this the farming community
is totally ignorant). Getting allured with immediate effects of
only N, have ignored partially P and totally K, at present
modern farming is now being carried out mostly with ‘N’
alone – a fact, one has to be bold to accept, best the possibility
of correction, It is required to reproduce the writings of a
great botanist, a scientist and a homoeopathist of earlier 20th

century – Mrs. Dorothy Shepherd for a better understanding
of the science.

About the essentiality of a healthy soil and bad effects of
chemical fertilizers

A healthy living soil is the first essential towards raising
of the general standards of health and # cosmic radiations
introduced through the agency of specially prepared herbs
are vital. It is agreed that the inorganic minerals, which are
used freely in agriculture, show at first an increased growth
of the plants, enormous cabbage, cauliflower, etc., are
produced, but in time, diseases become rampant and fertility
of the soil, decreased appreciably.

Not only that, the humus of the soil and the radiation
through the soil disappear because man is working against
and not with the nature. The rhythmic balance of the soil is
disturbed and in time one finds it becomes more like fine
dust without any life in it at all and sooner or later man has
to leave that particular part of the land having extracted all
the fertility stored up in the soil for centuries, because it
produces less and less for him and for his beasts. He has to
move on then repeating the destructive processes elsewhere,
until we have reached the stage, where there is no fresh land
to be found. We come across vast deserts in various parts of
the globe which were fertile once, as a result of wrong
agricultural methods.

Employed by lands which were found in North
America only a short hundred years ago are now fast
becoming vast dust bowls, and the middle north American
states suffer frequently from dust storms which blow up the
humus and top soil away and burry other parts of
surrounding country in time with principal of sand. And
gradually we have similar conditions arising here
comparable to that of Gobi, Sahara, etc., deserts extending
continuously.

This new agriculture makes use of many different forces,

# Here also a dispute arises with the scientists, who are totally relying on their instruments, can not realize their existence and many unseen conditions
keeping the life in existence harmoniously. An open mind is needed to learn and appreciate many facts unseen and hence unknown to man.
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solar, planetary, and terrestrial, in order to return to the soil,
what is taken from it by growth and harvest of the different
products. Every year compost made by this or similar
methods either by bio – dynamic manner or by the “Quick
Return” methods, returns humus to the soil, for if humus is
not reapplied every year, the soil is in course of composting
but only these two are dealt with.

Agriculture is closely inter – woven with astrology and
for thousand of years, the ancient men would always sow
their crops under the favourable sign of the particular planet
and at a particular phase of the moon. Modern man with his
superior knowledge of chemical compounds and with the
aid of the many mechanized agricultural aids and machines
remembers little of the ancient wisdom but he will have to
return to it, unless he wishes to loose fertility of the whole of
the earth, within the appreciable short of time.

About soils and compost
Though it is an insignificant plant (yarrow) yet

investigation, have shown that it is not only the store house
of many substances, but it is a channel, as well, for powerful
forces for good, I believe, it is metaphysician Rudolf Steiner
who first suggested yarrow as an important constituent for
increasing the working efficiency of the organic compost,
heap, in order to reintroduce new life into the soil. His
suggestions were that* the flowers should be placed in to the
bladder of a stag after which it is ….. in the sun.*

Dr. Ooliske proved that the higher potencies of the
prepared yarrow produced much growth in plants than the
lower potencies did. The organic preparations obtained from
this plant with other herbal preparations made from yarrow
when incorporated in the compost heap in minute quantities
brought certain defined cosmic forces into compost heap as
well as the various chemical compounds contained in the
individual herbs. These forces enliven, potentize and
strengthen the action of compost or manure heap, so that we
therewith, return great powers and forces by radiation into
the soils, when this specially made organic compost is spread
on the soil, in a thin layer. This is shown as already referred
to by increasing steady growth of the crops, which are not
only stronger and sturdier than those crops grown under
the influence of inorganic minerals but the particular
vegetables, corn and grasses, grown with the aid of these
preparations, fermented in the compost heap, by the special
methods are much healthier in appearance, more resistant
to pests and virus diseases.

A second more practical method was worked out by

Miss Maye E. Bruce who suggested using the same herbs as
suggested by Dr. Rudolf Steiner, but she added honey, a
product of flower essences obtained and worked out by bee,
This “Quick Return” (QR) method of activating compost or
manure heaps has been experimented with and proved by
Miss Bruce and although the herbs may be the same, the
application and the methods of preparation are different,
she chopped up herbs such as yarrow, etc., and added them
to a mixture of lawn moving, weed stand, vegetable matter
in a number of glass jars, they were then treated with the
herbal solutions in varying strengths. The contents had
almost completely broken down long before the other
preparations made from more material strengths, thus
confirming one of the homoeopathic principal “The higher
the dilution, the greater the energy”. The divine essence are
within the plants and need only to be freed by right method
of preparation. These herbs contain between them when used
in solution, the chief elements, needed by plant life, though
very few plants have been analyzed yet, their chemical and
biological constituents vary each year quantitatively and
qualitatively. Miss Bruce is convinced that nature provides
little extra of the various elements to the plants, so as they
decay, disintegrate and return to the soil, balance is
established. Elements which have been disturbed by either
so that the normal growth of plant life may be maintained.
These solar/cosmic radiations and planetary influence
which enter into the compost heap through the action and
channel of the specifically prepared, yarrow plant, in
combination with other herbs, show that yarrow is indeed
one of the sacred or holy plants, thus the necessary cosmic
influences are introduced and passed through this  plant
into the soil, in order to procure healthy crops for the use of
man. By these methods the health of men, animals and plants
will be raised considerably and many diseases die a natural
death, because the soil and the plants grown there on become
so resistant to disease it can no longer get a foot hold
……………………………………………………. Mrs. Dorothy
Shephered.

This is quite in line with my thought (I came in touch
with this book in 1984 – 11 years after my first experiment)
and rather confirmed my theory. Of course the methods are
quite different she suggested the making and use of compost
with herbal preparations, but I started these, directly to the
plants through root and soil application.

The result
With large scale repeated experimentation on

floriculture, horticulture, vegetables and certain by land

*This being impossible to common man it is left incomplete & can be ignored.
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crops, the result were satisfactory in the sense that the yields
are at – par or even more than chemical fertilizers. In certain
cases the bad effects of certain deficiencies are corrected
automatically without any special attempts. To make sure,
the treated specimen were kept under observation for more
than 3 to 10 years and conformed beyond doubt, that there
are no side effects due to prolonged use of these nutrients.

This study was then extended to rice crop on my own
fields in the year 1977 and the results were satisfactory.
Having not been satisfied with what has been realized. I
associated myself with scientists of Agricultural Research
Action Ragolu (ARAU) and approached APAU for
conducting scientific experiment were quite satisfactory, i.e.,
the yields are either at par or even significant over the
chemical fertilizers in 3 consecutive years 1987, 1988 and
1989 but due to some technical flaws, I am deprived of the
certificate. Every year, simultaneously I was conducting field
trails on bulk in farmer’s fields and in my own fields, to
know the difference between lab and land. To improvise  the
formulae CAPART (Ministry of Rural Development) was
approached, who were kind enough to sanction a project in
the year 1992-1993. The article “Studies on the performance
of rice with homoeopathic nutrients” could be read for a
proper understanding of the result. The results are more than
satisfactory as in certain cases, high significance over
chemical fertilizers were realized. In all these 16 years, all
the farmers who have used these nutrients were satisfied
and there was no single report of dissatisfaction, though it
can’t be constructed as a mark of success.

In addition, there is a great advantage, with
homoeopathy, as certain micro-nutrients can be given to the
required degree which are totally ignored by both scientists,
who advocate this, and the farmers, as the scientists failed
totally to make these available to the farmers, in words, these
have not left the lab so far and there appears to be no attempt
in this direction.

Plant protection
The Birth: Necessity is the mother of invention – In the

year 1986 there was very high incidence of Jaulmidge on rice
crop in Palakonda area, Srikakulam and in the subsequent
year 1987 Jaulmidge was found in the nursery stage and
several thousands of nurseries were affected creating a par
icy condition. A farmer near Palaikonda approached me to
try something with homoeo, as other methods were
ineffective and day by day several hundreds of nurseries

were infected. One out of the six treatments, saved the nursery,
that is the only one out of thousands in the vicinity, with the
same formula, later on the subsequent crop was saved in
about 30 acres  that year. Several scientists from different
parts of the country have made very special efforts to control
the gaulmidge those years, but having not been able to, named
it as a special “Palakonda Jaulmidge”. This gaulmidge had
come to stay in this district and the only suggestion for control
of Jaulmidge by the scientists is the use of “Forate at the
puddling stage (to destroy the whole land and its bacterial
including several invisible helpers like earth worms, snails,
etc.). With this homoeopathic formula, control of gaulmidge
is very effective, i.e., more or less 100 per cent since then,
without affecting the healthy conditions of soil, plants, etc.

The thought
This has given birth to homoeopathic plant protection.

It appears unbelievable, as to how at all these non-poisonous
material can control the pests. Here an example is to be cited.
In cases of tetanus resulting from injuries and septicemia,
allopathy (material) is doubtful to cure, whereas
homoeopathy (force) is effective capable of curing the tetanus
condition safely. Is it by killing the dreaded bacterial. If so,
allopathy should not fail in cholera, brain fever, dog bite etc.,
but homoeopathy proved beyond doubt that it is capable of
effecting a safe recovery without introducing poison into the
system. Because it is potentized, the invisible force in the
medicine gives the required assistance to the invisible life
force in man keeping the system safe. The same analogy is
applied for plant protection too. The correctness of the
principle is proved by the effective control of many pests. In
certain cases these are better than conventional chemical
pesticides, i.e., where chemical pesticides have failed, these
plant protectors are saving the crops or plants or trees as the
case may be. Though they are found to be effective, there is
still a lot to be explored of the possibility of total plant
protection with homoeopathy- the simple safe and cheap
method.

It is an universally accepted fact that chemical fertilizers
are the cause of increased pests and diseases and use of
pesticides is more harmful and is the cause of many
dangerous diseases to the humanity, animals depending on
the fodder and food. Incidentally it has come to light in
practice, that these plant protectors in addition to protection,
is giving nutritional effect also at the same time, which is of
a very great advantage.
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Cotton with naturally coloured lint, other than white,
is commonly referred as coloured cotton. Evidence for its
cultivation in India has been obtained from the remains of
the  Indus Valley civilization. Naturally coloured cotton has
a long history, dating from 3400 to 2300 BC in Mexico, 3100
BC in Peru (with fibres from 12 to 43 mm ), 2250 BC in Egypt
(19 to 22 mm ) and sometimes before 1200 AD in China.

In 1982, Sally Fox, started researching on coloured
cotton, introduced first long fibre of naturally coloured cotton
with the help of her knowledge and experience in technology.
Later, started her company in the name of Natural Cotton
Colors, Inc. In 1988, natural colour cotton of Sally Fox
succeeded at commercial level.

The vast majority of cotton grown commercially in the
world has white lint. However, there are genotypes/species
which produce naturally coloured cotton and most of the
wild species of cotton have coloured lint or fuzz. Though,
historical evidence like the fossils obtained from the
excavations at Huca Preita in Northern coastal Peru
indicated the usage and cultivation of coloured cotton with
lint colour from tan to red shades before 2500 BC, only some
exist today. It seems others have been lost, as they have never
been described in the botanical literature. The ability of the
white cotton to take up any colour to produce a large range
of shades and colours in fabrics has led to the popularization
of white cotton. The coloured cotton producing nations in
the world are Russia, China, Israel, South and Central
America, India, Brazil, Peru, Greece, Turkey and Soviet
Union.

Unlike naturally coloured cotton, white cotton has  to
be  bleached  and  processed  before  imparting  colours.
Many of the processing chemicals and dyes used in cotton
industry are known to cause health hazards. Chlorinated
products, bleaching agents, phenols, formaldehydes, which
are employed for bleaching  and  processing,  produce  skin
diseases. Dyes containing traces of heavy elements such as
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ABSTRACT

In recent years, coloured cotton is receiving increasing importance in view of their eco-friendly character. The
urge for eco-friendly cotton can only be fulfilled preferably by organically grown coloured cotton, dispensing harmful
chemicals in dying and processing. Coloured cotton is not a product of any recent genetic engineering or biotechnology.
Several lint colours (brown, black, mahogany red, red, khaki, pink, blue, green, dirty white of course and white) are
found in the four species of the genus Gossypium.

Key words: Coloured cotton

arsenic, lead, cadmium, cobalt, zinc, chromium, are also skin
irritants.  Children are especially sensitive  to  these effects.
The azo dyes are proven carcinogens.  Processing and dyeing
are also water intensive. There are two important sources of
coloured lint in cotton.

Genetic resources are most vital for improvement of
any crop. In India, about 40 coloured genotypes of upland
cotton (G. hirsutum), mostly of various shades of brown and
green, are available in the National Gene Bank of Cotton
maintained at the Central Institute for Cotton Research,
Nagpur. These genetic stocks are indigenous collections as
well as exotic accessions from USA, erstwhile USSR, Israel,
Peru, Mexico, Egypt, etc. In Asiatic diploid cottons (G.
arboreum and G. herbaceum), about 10 germplasm lines
possessing mostly light brown lint colour are also available.
Most of the coloured linted germplasm lines have been
evaluated for their economic attributes as well as fibre
characteristics.

Wild species are important sources of coloured lint.
Many of the wild species of genus Gossypium, including
putative donors of present day tetraploid cotton, i.e.,
G.herbaceum race africanum and G.raimondii have coloured
lint. The brown colour in different shades is most common.

Development of lint colour
Lint colour is a genetically controlled character.

Accumulation of pigments in the lumen of lint starts before
boll bursting. In upland cotton (G.hirsutum), the pigmentation
in the developing lint starts 32 days after fertilization and
takes nearly six days to develop colour. In Asiatic cotton
(G.arboreum), pigmentation is observed 46-47 days after
fertilization and takes 5-6 days for colour development.
Complete expression of lint colour takes place only when
the boll bursts open and the lint gets exposed to sunlight. It
takes about a week for the lint to develop a complete natural
colour. However, the intensity and the time taken for
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complete development of colour varies with the genetic
background of the genotypes. The two commonly occurring
lint colours, i.e., brown and green, are briefly discussed
below.
Brown colour: Among the coloured cotton, brown is the most
common colour. The brown colour is found in different
shades which ranges from light brown to intense mahogany
red. Depending on the intensity of colour, it is named as
light brown, khaki/camel colour, brown, dark brown/
chocolate colour, dirty grey, tan and red. It is found in all the
four cultivated as well as many of the wild species. Brown
colour is more stable than the green colour. On continuous
exposure to sunlight, the brown colour gradually fades at a
very slow rate. In India, brown linted varieties of G.arboreum,
namely, Cocanada-1, Cocanada-2 and red Northerns were
under commercial cultivation during first half of the 20th
century.
Green colour: Green is the second important commonly
occurring lint colour in cotton. Green colour is less common
than brown and occurs mainly in two shades, i.e., light green
and green. Green colour is more prone to fading, fades faster
than the brown colour. Prolonged exposure to sunlight
during boll opening leads to rapid fading of green colour
and the colour turns to white, off-white or brownish. Portion
of lint which is not directly exposed to sunlight retains its
original lint colour. Green colour is mostly observed in
G.hirsutum and probably varieties possessing green lint have
not yet been released for commercial cultivation.

Naturally coloured cotton, though short, coarse, weak
and amenable only for hand spinning, are 100 per cent
organic, safe, eco-friendly, comfortable and also provides
protection against harmful UV rays. However, these having
small fibre is not suitable for heavy machine spinning.
Besides low yield potential, poor fibre quality, availability of
limited colours, low market demand and lack of marketing
facilities are its limitations.

Coloured cotton in India
Indian scientists did excellent breeding work on cotton

in the last century and in this decade, but none could excel

the white cotton breeding program. The coloured cotton
cultivation and use did not receive encouragement for
various reasons and the setback it brought to the textile
industry.  It has also high environmental influence especially
on soil types, nutrition, sunlight and post-boll opening
environment. These features affect the lint length
development, maturity and strength. Cotton Research
Stations at Khandwa (Madhya Pradesh) and University of
Agricultural Sciences (UAS), Dharwad, Karnataka, India
have done excellent research on coloured cotton including
organic production of cotton as well as yarn and cloth, and
also made coloured cotton shirting, etc., in cooperation with
organic farmers and ginning, spinning, weaving and
garment industries without the use of chemicals and other
dyes.

It may be environment friendly, aesthetic and
fascinating, but its continued patronage will be determined
by economic outlook and long-term benefits.Commercial
production of colour-linted cotton does not appear to be in
the interest of seed and textile industry at present. But
biotechnology may have some interest, if there is a future
demand. These are being utilized in casual clothing, home
fashions and upholstery fabrics.

Problems of commercial cultivation of coloured cotton
1. Low yield (about half that of white cotton) and

susceptibility to certain pests.
2. When cultivated in large areas, natural cross-

pollination may occur from white linted to colour and
vice-versa.  Hence, isolation distance of the order of 50
meters or more may be required between varieties.

3. Contamination may also occur during harvesting,
transportation, ginning, pressing and spinning.

4. Since  white  cotton  is  still  a  major agricultural
produce,  its  contamination  with  colour  lint  may
have  disastrous  effects  on  agricultural  economy.
These along with the application of biotechnology and

modern farming techniques may give much-needed boost to
revive this gift of nature.
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