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Effect of different nutrients’ spray on heat stress tolerance of cotton crop

Experiments were conducted under field and glass house conditions in University of Agriculture Faisalabad, Pakistan to minimize the
effects of heat stress on cotton. In field, three sowing dates (April 2, May 3 and June 17, 2012 while April 4, May 2 and June 19, 2013)
were selected so that the three reproductive stages of cotton (squaring, flowering and boll formation) faced optimal, sub and
supra-optimal temperatures. In glass house, three temperature regimes i.e, optimal, sub and supra-optimal (32/20°C + 2°C, 38/24°C + 2°C
and 45/30°C + 2°C) were maintained so that each reproductive stage of cotton crop faced each temperature for a period of one week to
see better comparison with natural conditions. Foliar spray of three nutrients (potassium (K) 1.5%, zinc (Zn) 0.2% and boron (B) 0.1%)
were applied under both field and glass house conditions at three reproductive stages during optimal, sub and supra-optimal thermal
regimes. A control (water spray) was also maintained in each experiment. The role of each nutrient was seen for heat tolerance in cotton
with respect to different biochemical and physiological attributes and also for different phenological, agronomic and quality components
under all sowing dates. Cotton crop requires high quantity of these nutrients during squaring, flowering and boll formation stages, and
the plants remain unable to uptake these nutrients under heat stress conditions even if soil has sufficient amount of these nutrients. So,
the foliar spray of these nutrients is very helpful for proper growth and reproduction of cotton crop. Results showed that the foliar spray
of 1.5% potassium and 0.2% zinc maintained the growth, photosynthesis, biochemistry, yield and the related components under medium
and high temperature conditions while the crop was unable to sustain these components in conditions where only water spray was
applied. Foliar spray of 0.1% boron also increased thermotolerance by improving the development and the yield of cotton crop under
heat spells but the effect was not as pronounced as shown by potassium and zinc.
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Genetic diversity in wild and cultivated Snapmelon (Cucumis melo var. momordica) landraces of Pakistan

The present research work was designed with broad selection, physical and biochemical profiling of Snapmelon landraces from all the
four provinces of Pakistan in different frequency. The morphological analysis was conducted to analyze simillarity, divergence,
prospective of fruit quality and yield among selected landraces. For the purpose of this study, various qualitative and quantitative
parameters were chosen to distinguish Snapmelon germplasm and investigated the effectiveness of morphological variables in
genotypes identification. Most of these characters have economic benefits especially related to fruit yield and fruit quality, and
consequently provide as target traits for plant breeders and growers of melons and other cucurbits. The results in this research support
the view that morphological and chemical contents in fruits are trustworthy in estimating genetic relationships among the landraces of
Snapmelon genotypes and can be used powerfully for discrimination.Showed that Pakistani Snapmelon germplasm. In this study, SSR
markers were tested on Snapmelon germplasm which yielded important information on the genetic interactions among these landraces.
The genetic analysis through principle coordinate analysis and dendrogram showed that the wild landraces were illustrious from all
cultivated landraces collected from various regions of the country. As part of the Snapmelon germplasm collection and breeding program
at Institute of Horticultural Science, University of Agriculture Faisalabad (Pakistan), the results of this study will help to develop the
conservation and managing of germplasm in Pakistan and also assist international cooperation on exploiting new plant materials for
improving new cultivars in cucurbits. These preliminary results reported here put emphasis on the importance of collecting diversified
Snapmelon landraces in Pakistan and also the need to study the genetic diversity and description of these germplasm. In winding up, a
selected set of 18 SSRs has clearly differentiated the germplasm originating from different regions. Outcomes in this study exhibit that
there is wide genetic diversity present in Snapmelon. The same set of primers is currently analyzed on multi species and genera of
cucurbits with direct sequencing to explicate some inter generic genetic correlation within the family. The diversity present in landraces
collected from Pakistan call attention to that there is a great potential for genetic development of Snapmelon to enhance its
multipurpose uses, therefore, strategies should be adopted to make utmost use of its diversity. All SSR markers used in this study proved
to be very useful in assessing the genetic diversity among geographically different populations of Snapmelon. Both morphological and
DNA markers demonstrated a specific information about the diversity in the snap melon landraces and also created a great prospect for
the breeders through the conservation of such a valuable germplasm. Though, a more comprehensive and in depth inventory of
Snapmelon landraces and their related species and also wild germplasm of cucurbits existed in the country supported with the gene
banks of live plant specimens and also an annexed fruit crop catalogue needs to be approved for keeping in view the further
breeding/upgrading programs in melons.
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Sex Expression in Bitter Gourd

Sex modification in cucurbits is brought about by alteration in order of flower appearance, decreasing male flowers and augmenting the
production of female flowers and ultimately changing sex ratio. These modifications in expression of sex can be done through different
tools of sex modification. Genetic modification by production of gynoceism is one the ways of increasing female flowers though this
technique is time consuming and success rate is quite low. Moreover, mineral nutrition, photoperiod, temperature, endogenous levels of
PGRs (auxins, gibberellins, ethylene and ascorbic acid) and their interaction with one another, also determine sex ratio and sequence of
flower appearance. Short days and slightly low temperature are associated with female tendency in cucurbits while, long days and high
temperature enhance male flowers and obstruct female flower development. These environmental factors are beyond the control in
open field. Exogenously applied PGRs can alter the sex ratio and its sequence of flower appearance, if these are applied at 2nd or 4th leaf
stage which is the critical stage in the development of plant for suppression or promotion of either male or female sex. Like, gibberellins
are much effective in enhancing male flowers production and are antagonistic to that of ethylene and abscisic acid in some vegetables.
Hence, sex modification in desired direction can be manipulated by application of synthetic plant growth regulators which is an easy and
successful way of sex modification.PGRs, even in small quantities can modify the growth of plants by stimulating relevant and
appropriate part of the natural growth system within the plant body. These include growth promoters, inhibitors and retardants which
have been shown to modify morphological and yield attributes. Furthermore, these have affirmative effect on the production of early
flowering, reduction in male flowers and mushrooming female flowers, boost number of fruits, fruit weight and yield attributes. As, they
are considered a new generation agrochemicals so, these have pivotal role in strengthening source sink relationship and translocation of
assimilates. Thus, they increase productivity by increasing crop yield. Similarly, even in bitter gourd, it is possible to increase the yield by
increasing the female flowers and fruit set percentage by the use of some growth regulators like Ethephon, NAA, Maleic hydrazide.
Currently, there has been global realization about the role of PGRs in improving crop yield.
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Genetic studies of drought tolerance in wheat

The development of drought tolerant varieties seems to be the best strategy to cope with the drought stress. Keeping in view the need of
the above said information, the research work was conducted and seventy five diversified accessions of Triticum aestivum L. were
screened to assess the variability for drought tolerance at seedling stage in the green-house of Department of Plant Breeding and
Genetics, University of Agriculture, Faisalabad. On the basis of relative performance of the genotypes, five tolerant and two sensitive
genotypes were selected and crossed in 7 x 7 diallel mating design. The genetic material was evaluated under green-house and field
conditions. The data regarding various seedling traits; root length, shoot length, root weight shoot weight and plant traits; like days to

heading, days to maturity, plant height, flag leaf area, tillers per plant, spike length, number of spikelets per spike, spike weight, grains
per spike, spike grain weight per spike straw weight ratio, thousand-kernel weight, biomass per plant, harvest index, rate of
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photosynthesis, rate of transpiration and grain yield per plant. All the traits showed decreasing trends due to drought stress except root
length. Existence of sufficient amount of genetic variability was evident among genotypes for all the parameters. On performing
adequacy test, it was found that data was fully adequate for spike length, plant height, spike weight, spikelets per spike and rate of
photosynthesis under normal condition while for traits like shoot weight, days to maturity, plant height, spike length, tillers per plant,
thousand-kernel weight, harvest index and grain yield per plant under drought condition indicating the presence of dominance and
absence of epistasis. All the remaining traits exhibited the partial adequacy under both the conditions. The results of the genetic studies
showed that almost all the traits exhibited additive genetic effects with partial dominance and with moderate to high heritability. High
heritability estimates were observed for root weight, shoot weight, plant height, grain weight per spike, flag leaf area, days to heading,
thousand-kernel weight, biomass per plant, rate of transpiration and grain yield per plant under both the conditions. Correlation studies
among seedling traits revealed significant and positive genotypic and phenotypic association of root length with root weight, shoot
length with shoot weight and root weight with shoot weight under both environments. Grain yield per plant had positive and significant
genotypic and phenotypic association with almost all the traits under both conditions. Negatively significant genotypic and phenotypic
association of grain yield was found with days to heading under both conditions. Although grain yield can be enhanced through selection
on yield components as they have strong association with yield under both conditions but special emphasis should be given to plant
height, thousand-kernel weight and plant biomass because of their strong association with yield. The genotypes with adequate grain-fill
period can have better yielding ability under normal and stress as well because of negative association of days to heading with yield
while it was positive with days to maturity. The partial dominance with additive gene action in most of the traits suggests that selection
could be carried out in early generations using pedigree or single seed descent methods to have genetic gains under water limited
environment. The information may also be used to evolve high yielding varieties for sustainable wheat production in those areas where
drought stress is a major threat.

.:a,:;Gfd/gjﬂaﬂ.ﬁééﬁﬁ}/fﬂufu:’fjoﬂ}

N E DY P O 1Y) S N A N
A LGS G WEstos s e b I Usians Bl e 3 S e 01 (L6 O Lo ey A2 5 B UL 26t
Lo ne Bolit Ustinid e Qb SelbUt Ui inl e Snfer Bid L8 o7n 8 e SU3EMLSUIUmIun e Gt
;u’;;”ui‘u?u:Lué_/:}Kfutut;fg”gm;ééJ{fﬁ/{jd/uu}t?mu}uuu,,z,/,u%,/é‘u'zuﬁu,gééQi'}ﬁ_%d/lg&nu{ufu@&g
WL e e ot BRI P U s e o S SUMTL YR e e s S U L S e Sty (e U
St L S2 6Bl resd udupu:umﬁ%ém—ﬁ/@mw(ffutdwéwijivéd;gr’ Lj}”&”‘/.]}/.]u-%@ﬁ;,pd/u;/@[uﬁ
PSER PR L L F B S Sl £ 2 bt B ko oL e 3 baststeebas SSPL G- bl
S UL gL G Fo oS A Afgoee-Pak fe (sl Fol 5L F 5098-Eve Uz UL
WU e UR IS T1E om0 30015 6 Ut S S S e 5§ e JE L A B U 3l 6 U S 5Pl ol
Wisdy Ut 6 e Qorasite St S G UL b ez p e U1z n POl e o g Sl bt L i )
T Usns Fud K(Kﬁ”?ﬁgug u:;j”m_%c& JJ‘L;A,;&;?,;}‘VQL(Lﬁu/‘?,@/,u;,’iu,giugj;Ju&ué..m,uu @ku:uwa!/gff
-LLL‘/J%ﬂ;'égf%’;ﬁ'&/ﬁ%?@@fﬁ?u%;'d';ézc}jua}

Comparative efficacy of different maize (Zea mays L.) genotypes for acquisition and utilization of iron and

zinc under saline conditions
To investigate the effect of salinity on plant morphological, physiological and biochemical attributes and the role of silicon, potassium,
iron and zinc in alleviating harmful effects of salinity in maize hybrids, three solution culture and one pot experiment were conducted
under this project. Initially, 20 maize hybrids were grown for four weeks in solution culture with two salinity levels (control and 100 mM
NaCl). On the basis of biomass, relative shoot fresh weight and leaf ionic composition including K+/Na+ ratio, maize hybrids Ev-5098 and
Pak-Afgoee emerged as salt tolerant and salt sensitive maize hybrids, respectively. Subsequently, physiology and biochemistry of salt
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tolerant and salt sensitive maize hybrids were evaluated in solution culture and pot experiments under various levels of silicon,
potassium, iron, zinc, potassium and salinity. The results revealed that plant growth parameters of both the maize hybrids were
decreased due to salinity stress. The salt tolerant maize hybrid Ev-5098 show significantly better plant growth relative to salt sensitive
maize hybrid Pak-Afgoee. This was due to better ability of the salt-tolerant maize hybrid to higher leaf K+ concentration, lower leaf Na+
concentration and higher leaf K+:Na+ ratio which enabled the salt-tolerant maize hybrid to have better water relations, photosynthetic
attributes, oxidative stress tolerance and resultantly better growth. The additional application of K+, Si, Fe and Zn was helpful in
improving the salt tolerance of both the maize hybrids. Foliar application of Zn and Fe gave higher increase in the plant growth and yield
as compared to soil application under non-saline and saline conditions. Therefore, the use of salt tolerant maize hybrids and the
additional application of these elements can be beneficial in getting better plant stand and production of maize under salt-affected field
conditions.
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Role of mechanisms of plant resistance against cotton mealybug

In the present studies research was conducted on all the three mechanisms of plant resistance against mealybug. For this a total of 25
plant species were used (detail of plants used in present studies are given in table 1). Among 25 plant species 14 plants belong to
different types of weeds including bathu, leh, peeli dhodhak, aksun, jangli haloon, hazardani, loosen booti, krund, puthkanda, itsit, quifa,
bakhrha, parthenium and daryaibooti. These plants were tested in 6 different localities to determine infestation percentage/population
densities of mealybug in selected regions. From the results it was observed that intensity of mealybug was more in cotton growing areas
than in mixed cropping areas that was due to availability of abundant host plants and monocropping in that region. Laboratory
experiments indicated that morphological traits including leaf area, thickness, trichome density and trichome length played an important
role in food preference of mealybug. Biochemical traits including nitrogen, phosphorus, potassium, sodium, reducing sugar, total soluble
sugar and chlorophyll played their role in food preference and other life history parameters of mealybug. Tolerance studies exhibited
that nitrogen and chlorophyll was reduced at 50 and 100 mealybugs per plant as compared with mealybug free plant species. From the

present studies it was observed that traits of resistant plant that exerted negative impact on life history parameter and food preference
of mealybug, they should be incorporated into economic crops through biotechnological approaches to protect them in future.
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Morpho-physiological and biochemical responses
of rice (Oryza sativa L.) to saline stress

In order to investigate the effect of Phospholipase C (PLC) inhibitors (neomycin and U-73122) application as foliar spray on four
rice cultivars (Bas-385, Bas-2000, Bas-370 and Shaheen) under salt (NaCl) stress, two experiments were conducted under natural climatic
conditions. In the first experiment, two levels (water spray and 100 uM) of neomycin were foliar sprayed on all rice cultivars under salt
(0, 50, 100 and 150 mM NaCl) stress. In the second experiment, two levels (ethanol and 100 uM) of U-73122 were applied on the same
rice cultivars under the same salinity stress. In the second experiment salt stress showed almost uniform response. However, foliar
application of U-73122 significantly increased shoot and root fresh weights and shoot length at the vegetative stage but slightly
decreased shoot length at the reproductive stage. Exogenous application of U-73122 increased chl. a and b contents while it decreased
chlorophyll a/b ratio in all cultivars. U-73122 as a foliar spray slightly decreased. Fv/Fm, NPQ while only at vegetative stage in all four
cultivars. Exogenous application of U-73122 showed a decrease in water and solute potential of all cultivars at both growth stages. Foliar
application of U-73122 decreased leaf MDA, GB, leaf free proline and increased H202. Leaf total phenolics increased and leaf ascorbic
acid decreased in all cultivars only at the vegetative stage when U-73122 was applied as a foliar spray. Exogenous application of U-73122
decreased total soluble proteins at the reproductive stage. Activity of SOD and POD decreased due to foliar application of U-73122 in all
cultivars at the vegetative stage. At lateral stage U-73122 slightly increased POD activity. Foliar applied U-73122 significantly increased
activity of catalase (CAT) at the vegetative stage while it decreased at the reproductive stage in all cultivars. However foliar application of
U-73122 slightly (P 0.05) increased the total number of grains and 100 grain weight.
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Possible association of metabolites accumulation with salt tolerance of sugarcane

Sugarcane germplasm obtained from Ayub Agriculture Research Institute, Faisalabad were screened in Simulation, Old Botanical

Garden, UAF as well as in fields of Saline Soil Research Institute, Pindi Bhattian in two growing seasons. The salinity/sodicity levels
selected in simulation were EC/SAR 2.5/13.5, 5/25, 6/30 and in saline/sodic fields were EC/SAR 2.75/14.5, 4/26, 5/30. The two screened
clones, one as tolerant (CPF-246) and other as sensitive (S-2003-US-778) were selected for detailed studies at three selected levels of
salinity/sodicity at fore-nightly intervals (Autumn season 2013 and Spring season 2014). Growth of both the clones reduced as
salinity/sodicity increased in simulation as well as field trials. Metabolites such as Chl-a, Chl-b, and ChI-T were severely damaged by the
salts concentrations. Total free amino acid contents were higher in both saline/sodic conditions especially in Autumn season. Reduction
in primary metabolites under stress shifted the metabolic processes towards enhanced production of secondary metabolites.
Antioxidant pigments such as carotenoids were also damaged by high EC/SAR. Anthocyanins were high in shoot and roots of sprouts,
especially CPF-246, at all treatments and harvests. High production of H202 induced lipid peroxidation by the production of MDA
contents in both parts of sprouts as compared to control. Greater production of osmoprotectants such as glyinebetaine, proline, soluble
sugars, and reducing power assay as well as total phenolics occurred at all harvests in both simulation and field trials. The total alkaloids
and total lignins were higher in roots of CPF-246 compared to S-2003-US-778, and resulted in reduced root size. The greater uptake of
toxic ions, Na+, Cl-, SO42-, in both roots and shoots of sprouts showed damaging effect on the concentration of essential nutrients; K+,
Ca2+, Mg2+, N and P and thus justify the effect of salinity/sodicity stress more on S-2003-US-778 as compared to CPF-246 and Autumn
season suppressed the growth of both clones as compared to Spring season.
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Ecotypic adaptations in Bermuda grass [Cynodon
dactylon (L.) Pers.] for salt stress tolerance

Cynodon dactylon is one of the most tolerant and resistant C4 perianal grasses that can acquire a variety of habitats throughout
the world and has a cosmopolitan nature due to its unique nature of resistant and extreme tolerance level it was selected its different
ecotypes to assess the degree of salt tolerance from various regions of Punjab, Pakistan. By examining its various morpho-agronomic
anatomical and physiological characteristics that showed independent results as subjected to different salt stress levels. Tolerance level
of C. dactylon to environmental stresses varies from highly sensitive to tolerant grass. It was found that all the ecotypes on the basis of
shoot biomass production, root growth and various physio-biochemical and anatomical features, the ecotypes can be rated according to
their degree of salt tolerance as: DF-SD>PA-HS>UL-HS>KL-HS>KKL-S>S-HS>S-SW>PA-RF>T-SW>M-RB>BG-NS every ecotype has very
specific response to increasing salinity based on different morpho-anatomical and physio-biochemical characteristics.It is concluded that
differently adapted ecotypes of this grass independently evolved during the long evolutionary history and this is confirmed by their
specific adaptive mechanism for salinity tolerance under similar controlled environments.
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STEVIA PLANT INTRODUCTION, ITS PRODUCTION TECHNOLOGY

AND ITS THREPTIC USES
*Mohammad Shafiq u Rahman, "‘Romana Anjum, “Amer Habib, *S.T Sahi, ““Wagqas Ashraf, ““Farrukh
Sarfaraz, “"Hamad Gillani and “Abdul Rahman khan, *Department of Plant Pathology, University of
Agriculture Faisalabad,**UCA&ES, Islamia University Bahawalpur

Introduction:

Stevia (Stevia Rebaudiana Bertoni) is native
to Paraguay in South America. It is
variously known as sweet leaf, honey leaf,
candy leaf, sweet weed or sweet herbs.
Stevia is gaining significant popularity in
different parts of the world and is expected
to be a major source of high potency
sweetener. The leaves of this popular plant
are sweet and ideal for people who are
conscious of sugar and carbohydrate intake.
With zero calories, the plant is being
recognized as a great replacement for sugar
and other sweeteners. Worldwide, 32,000
hectares have been under stevia cultivation
and China has a major chunk of 75%. It is a
natural sweetener plant and is grown
commercially in many parts of Brazil,
Paraguay, Central America, Thailand, Korea
and China. Japan is currently using large
amounts of stevia. Several countries have
now started its commercial cultivation.
Stevia is a plant with carbohydrate-based
compounds that are 200-300 times sweeter
than sugar. It is reported that steviosides
have insulinotropic effects in pancreatic beta
cells because it increases insulin secretion
and thereby decreases blood glucose level. It
can be extracted and used as alternative
sweeteners for sugars. Recent research has
shown that, consuming stevia in its raw
form, fresh or dried, helps to solve several
health problems such as diabetes, allergies,
digestive problems, anxiety, and high blood
pressure. Stevia also contains vitamin C,
calcium, beta-carotene, niacin, iron,
magnesium, potassium, proteins and fiber.
Changes in leaf yield and accumulation
patterns of stevioside have been observed in
response to  different environmental

conditions. Nutritional variations provide
leads for developing strategies to increase
stevia productivity under different agro-
climatic conditions. Stevia is a good crop to
promote resilience from pest infestation and
a short-term crop to strengthen climate
change adaptation in order to mitigate its
adverse impacts in agriculture. In 1900,
Ovidio Rebaudi first isolated the active
ingredients, glycosides, responsible for
sweetness of stevia leaf extract. The
characterization of different glycosides of
stevia was completed in 1931. Cultivation of
stevia started in 1961. United States of
America recognized stevia as a valid natural
sweetener in 2008, while stevia has been
approved by Canada for use in foods and
beverages.

Distribution:

The first report on commercial cultivation of
stevia in Paraguay was in 1964 [13]. Since
then it has been introduced as a crop in a
number of countries including Brazil, Korea,
Mexico, United States, Indonesia, Tanzania
and Canada since 1990 and also Kenya,
Malaysia. Currently, its major production is
centered in China and the major market is in
Japan.

Cultivation Technology Climate:

Stevia is a perennial herbaceous plant native
to between 22° to 24° south and 53° to 56°
west in Paraguay and Brazil. Plants grown at
higher latitudes actually have a higher
percentage of sweet glycosides. Nutrition
and climatic conditions play important roles
on the growth and secondary metabolites of
stevia plant. Vegetative growth is reduced
when temperatures are below 20 °C and
when day length is less than 12 hours.
Increasing day length to 16 hours and
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increasing light intensity can increase
vegetative growth and stevioside levels.
However, some varieties appear to be
photoperiod insensitive. Early flowering
lines tend to have higher stevioside content
but lower total yield. Planting density and
transplanting date are the most important
agronomical factors that may affect the
quality and quantity of the yield. The
concentration of stevioside in the leaves
increases when the stevia plants are grown
under long days. The natural habitat of
stevia is semi-humid subtropical climate.
Soil and nutrients requirement:

Stevia grows in well-drained fertile sandy
loam or loamy soil, rich in organic matter. It
prefers acidic to neutral (pH 6-7) soil for
better growth and requires a consistent
supply of moisture, but not waterlogged
fields. Urea fertilizer should be applied in
three splits viz. once at basal and remaining
two applications after first and second
cutting of leaves. Stevia plants prefer low
nitrogen, but high level of phosphorus and
potassium. Sometimes stevia shows the
symptoms of boron deficiency, which leads
to leaf spot that can easily manage by
spraying Borax 6%. The feeder roots tend to
be quite near the soil surface; addition of
compost for extra nutrients is beneficial.
Propagation:

Vegetative propagation is the best way for
seed multiplication of stevia due to low seed
germination capacity. Stevia is grown in the
following season in the same field after
uprooting the mother plant.

Irrigation:

Stevia cannot grow in dry conditions.
Sprinkler irrigation is found to be best.
During summer, watering at an interval of 3-
5 days is done. By addition of mulches
around the plant reduce the impact of
drought and high temperature.

Harvesting Time:

The time of harvesting depends on soil type,
variety and growing season. The first

harvest of the crop can be done four months
after planting and subsequent harvest once
after every 3 months. The best harvesting
time is mid-September to late September
when plants are 50- 70 cm in height. The
easiest harvesting technique is by cutting the
branches off with pruning shears before
stripping the leaves. On average, three
commercial harvests can be obtained in a
year. It is better to cut the plants leaving
about 10 cm stem portion from the ground.
Drying:

Drying process is to eliminate moisture and
leads to a reduction of the wvisual,
organoleptic and functional characteristics
of the stevia plants, which negatively affects
its final quality parameters like color,
texture, aroma, essential oil content and
shape. High temperature negatively affects
the final quality of the product, diminishing
their medicinal properties and their
commercial value. The freshly harvested
plants can be hung upside down and dried in
a shade. It can also be dried using simple
drying racks inside transparent poly house or
transparent glass roofing or by passing dry
air just above room temperature. Drying of
the stem and soft green leaf material is using
a drying wagon. Depending on weather
conditions and density of loading, it
generally takes 24 to 48 hours to dry stevia
at 40 to 500 C. On a moderately warm fall
day, stevia can be quickly dried in the full
sun in about 12 hrs. Longer drying time will
lower the stevioside content of the final
product. After adequate drying, the leaves
are stripped of the stems / twigs, packed and
stored in a cool and dry place.

Chemical Components:

Stevia is a natural sweetener plant. The
leaves of stevia are the source of glycosides
and high percentage of phenols, flavonoids
and antioxidant activity. The two main
glycosides are Stevioside, 5-10% of the dry
weight of the leaves and Rebaudioside A, 2-
4%:; both are the sweetest compounds. There
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are also other related compounds including
Rebaudioside C (1-2%) and Dulcoside A &
C, as well as minor glycosides, including
flavonoid glycosides, coumarins, cinnamic
acids, phenylpropanoids and some essential
oils. Eight phytochemical properties of
stevia glucosides were discovered, viz.
dulcosides A, rebaudiosides A-E,
steviobioside and stevioside.

Uses:

The leaves are used to prepare sauces but are
best in herbal teas and for direct
consumption. The leaves are used as a color
and flavor enhancer as well as sweetener in
teas, salads, fruit, and coffee, among others.
Stevia is mainly used as a sweetener and
flavor enhancer in the food and beverage
industry. The plant can be utilized for the
production of a natural sweetener, as a
source of chlorophyll (Oral-hygiene product,
medicine) and as a source of phytosterols.
Fresh leaves have a mild licorice flavor. The
remaining parts of the plant, including
stems, seeds, flowers and even leaves that
were not selected for industrialization, are
collected and processed into animal feed or
fertilizers. Japan is now the largest
consumer of steviosides extracted from
stevia leaves. Stevia plant is widely grown
for its sweet leaves and medical value. The
leaves have been traditionally used for
hundreds of years in Paraguay and Brazil to
sweeten local teas, medicines and as a
‘sweet treat’.

Medicinal Uses:

Stevia is suited for diabetic, obese persons
and prevention of type 2 diabetes. It also
showed antibacterial, antiseptic, anti-
inflammatory, anti-fertility, hypotensive,
diuretic and cardiotonic property. It has
shown good results in clearing up skin
problems like dermatitis, eczema, wrinkles,
skin blemishes, acne outbreaks, scarring,
rashes and itchiness. Steviol regulates blood
glucose level by enhancing insulin secretion.
The leaves of stevia are the source of steviol
glycosides, stevioside and rebaudioside,
which are 300 times sweeter than sugar but
also have no effect on blood sugar, so it is
helpful for hypo glycaemia and type-2
diabetes and also nourishes the pancreas,
helps to restore its normal function. Stevia
contains a high percentage of phenols and
flavonoids, which have a high antioxidant
activity. Phenols are the secondary
metabolites that cause the cardiac and cancer
diseases to decrease. The plant may have
cardio tonic actions, which normalize blood
pressure and regulate the heartbeat.
Stevioside has been found to reduce dental
caries. It may exert its action by three
different ~ ways:  antibacterial  effect,
production of low acidic condition and anti-
plaque activity. Stevia possesses anti-fungal,
anti-bacterial properties and can safely be
used in herbal medicines, tonics for diabetic
patients and also in daily usage products
such as mouthwashes and toothpastes. Mild
stevia leaf tea also offers excellent relief for
an upset stomach.

PAKISTAN’S TEXTILE INDUSTRY AND ITS ROLE IN ECONOMIC PROGRESS
Ayasha Mushtaq
Department of Textile Clothing, Institute of Home Sciences, Faculty of Food Nutrition and Home
Sciences, University of Agriculture, Faisalabad, Pakistan

Textile industry indeed plays a very vital role
in the progress and development in the
economy of a nation. The fact of the matter is
that it is the most significant manufacturing
sector and has the longest production chain.
As per reliable and authentic information, the

present global apparel market is worth US$
1.7 trillion, and it amounts to 2 percent of the
world’s GDP. EU, USA and China are the
world’s largest apparel markets with a
combined share of almost 54 percent. The
major 8 apparel consuming nations form a
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dominating share of 70 percent of the
worldwide apparel market size.

In Pakistan, textile sector also contributes a
lot to national exchequer besides offering
employment to about 40 percent of industrial
labor force. Textile products have sustained an
average share of about 60 percent in
nationwide exports. It is basically a backbone
of Pakistan’s economy. Being value added
segment of textile industry made-up sector
comprises different sub groups namely towels,
tents & canvas, cotton bags, bedwear hosiery,
knitwear & readymade garments counting
fashion apparels. The government statistics
also revealed that the sector sustains directly
livelihood of 210,000 skilled workers and
490,000 unskilled workers. Another 350,000
people benefit in allied cottage industries.
Thus, the industry offers directly and
indirectly sustenance to well over a million
people. Knitwear exports consists of knitted
and processed fabrics knitted garments;
knitted bed sheets, socks etc. and has the
largest share 35 percent in textile exports.
Pakistani textile experts also said that the
readymade garment industry has emerged as
one of the significant small scale industries in
the country. Its products have large demand
both at home and abroad. The local
requirements of readymade garments are
approximately totally met by this industry.
This industry is predominantly export-based
and its growth has all the time depended on
export outlets. In term of quantity during July-
February FY2018 it was registered at 20.239
thousand dozen as against to 33.919 thousand
dozen during the corresponding period
previous year thus explaining decline of 40.33
percent. But unfortunately Pakistani textile
industry considered as the backbone of the
export sector is facing some problems which
require urgent attention. The high energy
prices, struck up refunds and tight monetary
policy are the major causes of which are
adversely  affecting this sector. The
government must take serious initiatives to
safeguard local industry which is the highest

foreign exchange earner and largest urban
employment provider.

The Harappa civilization emerged four
thousand years ago happened to reside in the
land of the Pakistan. This provided the country
with the heritage of spinning and weaving.
Since then Pakistan has carried forward this
age old tradition and prospered to become the
eighth largest exporter of textile products in
Asia. The country is also the fourth largest
producer of cotton and after India and China,
and has the largest spinning capacity in Asia.
Pakistan is a land with 442 spinning mills,
1260  ginning  units, 2550  garment
manufacturing companies, and 600 knitwear
producing units. Pakistan is an international
exporter of textile products like carpets, rugs,
towels, tents, home textiles, hosiery and
apparels to countries like US, Hong Kong,
United Kingdom, Germany, Italy, France,
Netherlands, Dubai and Afghanistan. Textile
is a strong pillar supporting the economy of
Pakistan. Textile products and garments
constitute almost 50 per cent of the total
international exports, and accounting to almost
8.5 per cent of the GDP of the country
employing 38 per cent of the production
labour work force. Energy crisis is a major
cause of concern as the government neglect
and failure of not fulfilling the promise of
installing continuous electricity and gas plants
to boost power supply has crumbled the
growth of this sector. Manufacturers having
no option used to move to alternative methods
of producing electricity like generators and
invertors, ultimately leading to rise in the costs
of the production. The shortage of electricity
hence increased expenses and reduced
profitability for textile exporters of the
country. As a result of lack of power supplies
many factories closed down and thousands of
individuals remained unemployed.

Last but not the least: Serious efforts are
required on the part of the government to
solve all the problems; the textile sector is
facing today. By doing so, this sector will start
flourishing and resultantly the economy will
grow and Pakistan will become prosper. .
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