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1. AGRICULTURE 

Apomixis and its Implications in Plant Breeding  
A. Kavitha Reddy  

S. V. Agricultural College, Tirupati, ANGRAU 

Introduction  
Apomixis (apo = detached/separate; 

mixis = union/combination) term was 
introduced in 1908 by Winkler. It is a 
phenomenon where seeds are formed but the 
embryos develop without fertilization. 
Apomixis is known to exist in about 300 
species belonging to  40 families. It is most 
commonly observed in families 
likeCompositae, Graminae, Asteraceae, 
Rosaceae, Orchidaceae and Liliaceae. It is an 
asexual means of plant reproduction, more 
frequent in fruit crops than field crops.  

Advantages of Apomixis:  
1. Rapid production of purelines.  
2. Fixation of heterosis 
3. Farmers do not have to buy seed every 

year as they can produce their own seed 
4. Hybrid seed production becomes much 

easier and less time taking  
5. No need of male sterile sources for 

hybrid seed production.  
6. Autonomous apomictic crops will not 

need pollination and hence do not 
require male system development.  

7. Facilitates the survival of hybrids from 
wide species 

8. Allow multiplication of clonal 
propagation material as seeds in crops 
such as potato, cassava. 

9. Decreased seed production costs 
10. Fastens the hybrid variety development 

process as there is no need of several 
generations of selfing to reach 
homozygosity.  

11. No need of pollination in autonomous 
apomictic lines.  

12. Reduces the losses due to pollination 
failure.  

13. Higher multip lication rate of superior 
genotypes, including hybrids, as clones 
in form of seed. 

14. Usage of less seed material  
15. Less bearing of diseases with those of 

propagation by clone (maintaining genetic 
structure and fixing superior genotypes after 
crossing).  

16. No need of field isolation.  

Limitations of Apomixis  
1. Apomixis is a very complicated phenomenon. 
2. Estimation of the level of facultative 

apomixis, is tedious and time consuming. 
3. In case of facultative apomicts, the 

proportion of sexual progeny is affected by 
environmental factors. 

4. In case of facultative apomicts, 
differentiation of apomictic and sexual 
progeny is a difficult task.  

5. In the absence of morphological markers 
linked with apomictic development, 
maintenance of apomictic stock becomes 
difficult.  

6. The genetic basis of apomixis is not clear in 
most cases. 

7. Apomixis genes could escape into wild 
relatives and cause genetic erosion. 

8. A dominant apomixis transgene may spread 
through pollen across populations to a 
related outcrossing species apomicts 
becoming invasive when they are introduced 
in some ecological niches.  

Future Prospects  
This technology if explored may change the 

face of plant breeding. Unraveling the genetic 
mystery of apomixis is the need of the hour. More 
research on the genetic control of apomixis will 
expand the potential horizons of apomixis in 
plant breeding. One of the major concerns of this 
technology is that it m ay affect the seed industry 
as it allows farmers to produce their own seed. 
But in reality, any seed need to be replaced for 
every 4-5 years to ensure genetic purity. 
Apomixis makes hybrid technology more 
accessible/ feasible that inturn a boon for the 
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seed industry. Apomixis is a potential 
breeding tool for allows fixation and rapid 
propagation of heterozygous genotypes.  
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2. ENTOMOLOGY 

Entomophagy: Edible Insects  for Humans  
D Saicharan  

Deptt.  of Entomology, PJTSAU, Rajendranagar, Hyderabad-500030, Telangana, India. 

Introduction  
Entomophagy is the term used to 

describe the practice of consumption of 
insects as food. FAO estimates that insects 
already form part of the traditional diets of at 
least 2 billion people. World population is 
increasing; it is expected to hit 9 billion 
people by 2050. Current food production will 
need to almost double but land is scarce will 
have profound implications on food 
production, th erefore UNs has formulated 
eight Millennium Development Goals among 
them 2 are important -Eradicating extreme 
poverty and hunger, and Reducing child 
mortality  (FAO, 2013). FAO is interested in 
the use of insects as an alternative food 
source. Edible insects contribute to the diet 
of a part of the world population such as 

those living in Africa, Asia, and Latin America, 
(Banjo et al., 2006). The most commonly 
consumed insects globally are beetles, 
caterpillars, bees, wasps and ants, but in some 
societies, there is a degree of distaste for their 
consumption. Insect are rich in protein, amino 
acids, fat, CHO, various vitamins and trace 
elements. (Chen and Feng, 1999).  Insects also 
have a high feed conversion ratio: on average 
insects use 2 kg of feed to produce 1 kg of meat 
compared to cattle that require 8 kg for every 1 kg 
of meat produced. Insects are cheap and 
nutritious food for the vulnerable groups. 
(DeFoliart, 1999). FAO is looking at insects as a 
food source for the future.  

Entomophagy  
Is the practice of eating insects - including 

arachnids (tarantulas) and myriapods 
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(centipedes). The word ñentomophagyò 
derives from the Greek term éntomos, or 
®ntomon, meaning, ñinsect(ed),ò literally 
meaning ñcut in two,ò referring to an insectôs 
segmented body, and phŁgein, ñto eat.ò 
Combined, the two terms mean, ñinsect 
eating. 

Consumption of Insect in Different 
Countries  
Country  Consumption of insect  

South 
America 

Butterfly, Grasshoppers, crickets, 
Cicadas, Ants, Flies, Bees and 
Wasps 

Colombia Giant queen ants, Palm grubs and 
Caterpillars. Asia Grasshoppers, 
Crickets, Silk worm pupa, 
Dragonflies, Termites, and Beetles 

Thailand Giant water beetle. Africa 
Caterpillars, Mopane worm, 
Termites and Locusts 

Pacific 
Islands 

Papua, Palm grubs, Grasshoppers, 
Crickets, Stick insects, Mantids and 
Locust 

Australia  Honey ants, Grubs, Moth, Bardi 
grubs and Cerambycid beetle 

China Silkworm pupa, Fly larvae, Cricket, 
Blattaria, Termites and Locusts 

India  Termite, Dragonfly, Grasshopper, 
Ants, Eri and Mulberry silkworm, 
Honey bee, Cricket 

Advantages  

¶ Insects provide high-quality protein 
and nutrients compared with meat 
and fish.  

¶ Insects are particularly important as 
a food supplement for 
undernourished children because 
most insect species are high in fatty 
acids (comparable with fish).  

¶ They are also rich in micronutrients.  

¶ Insects pose a low risk of 
transmitting zoonotic diseases. 

¶ New efforts and standards are 
required to assure nutritional 
quality and safety of insect foods. 

¶ Eating insects is very sustainable 
and healthy for the environment 
since raising them does not require 
large amounts of land or other 
resources. 

Disadvantages  

¶ Pesticide use can make insects 
unsuitable for human consumption.  

¶ Herbicides can accumulate in insects 
through bioaccumulation.  

¶ Cases of lead poisoning after 
consumption of chapulines were 
reported by the California Department of 
Health Services in November 2003. 

¶ Adverse allergic reactions are also a 
possible hazard. 

The roadmap drawn up during the Expert 
Consultation Meeting on Assessing the Potential 
of Insects as Food and Feed in Assuring Food 
Security in Rome in January 2012 summarized 
the main tasks that lie ahead: 

¶ Further document the nutritional values 
of insects in order to promote insects 
more efficiently as a healthy food source. 

¶ Investigate the sustainability and 
quantify the environmental impacts of 
harvesting and farming insects 
compared with traditional farming and 
livestock-raising practices. 

¶ Clarify and augment the socio-economic 
benefits that insect gathering and 
farming can offer, with a focus on 
improving the food security of the 
poorest of society. 

¶ Develop a clear and comprehensive legal 
framework at the (inter -)national level 
that can pave the way for more 
investment, leading towards the full 
development (from t he household scale 
to the industrial scale) of production and 
trade in insect products for food and feed 
internationally.  

Conclusion  
Edible insects are a promising alternative to 

the conventional production of meat, either for 
direct human  consumption or f or indirect use as 
feedstock. Considering the immense quantities of 
insect biomass needed to replace current protein -
rich ingredients such as meal and oil from fish 
and soybeans, automated mass rearing facilities 
that produce stable, reliable and safe products 
need to be developed. The challenge for this new 
industry will be to ensure the cost-effective, 
reliable production  of an insect biomass of high 
and consistent quality. Regulatory frameworks 
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need to be developed. The close collaboration 
of government, industry and academia will 
be essential for success. 
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3. ENTOMOLOGY 

Cultural and Mechanical Pest Management in Cotton  
D Saicharan  

Department of Entomology, PJTSAU, Rajendranagar, Hyderabad-500030, Telangana, India 

Introduction  
Cotton occupies 5% of the total cropped 

area distributed among three different 
agroclimatic zones in India, and consumes 
55% pesticide share accounting for 40% of 
total production costs. This fact signifies the 

impact of insect pests and the increased 
agrochemical use in cotton production. Concern 
over human health and environmental 
consequences of agrochemicals besides pest 
resistance to pesticides has been a corner stone 
from the eighties. 

Major Cotton Insect Pests  

Jassids/ Leaf hopper: 
Amrasca biguttula biguttula  

Spotted & spiny bollworms: Earias vittella & E.insulana  

Aphids: Aphis gossypii American bollworm: Helicoverpa armigera 

Thrips: Thrips tabaci Pink bollworm: Pectinophora gossypiella 

Whiteflies: Bemisia tabaci 
Red cotton bug: Dysdercus cingulatus 
F: Pyrrhocoreidae 

Cotton mealy bug: Phenococcus solenopsis 
Dusky cotton bug: Oxycarenus hyalipennis  
F: Lygaeidae 

Semi-looper: Anomis flava Grey weevil: Myllocerus subfasciatus 

Leaf roller: Syllepte derogata Grass hopper: Cyrtocanthacris ranacea 

Spodoptera leafworm: Spodoptera litura  Stem weevil: Pempherulus affinis  

Cultural Practices  

¶ Deep summer ploughing to expose 
soil inhabiting/ resting stages of 
insects (H. armigera  pupae) 
pathogen and nematode population. 

¶ Adopt proper crop rotation practices 
to reduce the incidence of mealybugs 
and soil borne diseases. 

¶ Selection of proper varieties. 

¶ Grow sucking pest resistant 
genotypes. 

¶ Sowing should be done timely within 10 
to 15 days in a village or block in the 
season.  

¶ Adopt proper spacing, irrigation and 
fertilizer management as per state govt. 
recommendations. 

¶ Avoid high doses of nitrogen as it favours 
the sucking pest population build -up. 

¶ The crop should be maintained weed free 
for atleast 8-9 weeks after sowing. A 
hoeing in between crop rows is given 18-
20 days after emergence. 
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¶ Remove and destroy alternate hosts 
viz. Sida sp., Abutilon  sp., and other 
malvaceous members that grow 
around the field.  

¶ Intercropping with Pigeon pea, 
Groundnut and Pulses like Cowpea 
favours the natural enemy 
population such as Chrysoperla  and 
Syrphid population.  

¶ Use of trap crops like Okra (Boll 
worms), cannabis, castor 
(Spodoptera), Marigold 
(Helicoverpa , Nematodes), Jowar 
(Sucking pestsô barrier) are 
recommended. 

¶ Avoid ratooning as that may lead to 
carrying over of pests from one 
season to next (Pink boll worm and 
American boll worm)  

¶ Shredding of cotton stalks after 
harvest and incorporated into the 
soi. 

Mechanical Practices  

¶ Hand picking and destruction of 
various insect stages viz., egg masses 
and gregarious larvae of Spodoptera 
litura, grown up larvae of 
Helicoverpa armigera, affected plant 
parts, rosetted flowers due to pink 
boll worm and rotted bolls.  

¶ Clipping of terminal shoots on 90 -
110 days in case of conventional 
hybrids.  

¶ Growing of Setaria as intercrop to 
serve as live bird perches. Install 8-
10 bird perches per ha after 90 days 
of crop growth for the benefit of 
predatory birds.  

¶  Monitor pests by using pheromone 
traps @ 4/acre for different boll 
worms. The adult monitoring should 
be supported egg and larval 
monitoring.  

¶ Keep birds perches @ 10 to 20 per 
acre for encouraging bird predation 
on notice of bollworm larvae.  

¶ Hand collection and destruction of egg 
masses and skeletonised leaves in 
respect of spodoptera . 

¶ Removal of top leaves by topping of 
cotton plants when maximum egg laying 
of Helicoverpa armigera is noticed.  

¶ Set up readily available (in market) 
yellow sticky traps @ 10/acre for 
monitoring and controlling whitefly 
incidence. 

Conclusion  
Cotton is one of the largest consumers of 

pesticides among other field crops. Due to 
indiscriminate use of pesticides, there is build-up 
of toxic residues not only in the environment but 
also all kinds of food chain. Cultural and 
mechanical methods to control pests are one of 
the tactics of IPM (Integrated Pest Management) 
which are very useful and they help the 
environment by reducing usage of pesticides. 
Effects of IPM programs vary because of 
heterogeneity across regions, time and types of 
crop growth. Given the fact that in most cotton 
growing systems pesticide applications are 
usually required, improved pesticide 
management must be the starting point for 
introducing IPM. For judicious use of pesticides 
on a need basis, developing practical methods of 
pest monitoring is a priority for biological and 
social science research. 
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4. POST HARVEST TECHNOLOGY 

Edible Flowers ï Blooming Concept in Post Harvest 
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Technology  
Srujana Eda*  

Research Scholar, Dept. of Pomology and Postharvest Technology, UBKV, Pundibari, West Bengal-736165. 

Introduction   
Since ancient times, edible flowers have 

been used in the human diet (He et al., 2015) 
and being in practice world wide from 
Middle Eastern region to Asian countries 
where edible flowers consumption has been 
reported for thousands of years. In recent 
era, awareness and globalization of people 
have contributed in improvement and lead 
them to make significant role. Edible flowers 
have been long used in folk medicine to treat 
diseases, but recent studies have supported 
these traditional health benefits, revealing 
their rich composition in bioactive 
compounds, which have been correlated to 
functional properties (Lu et al., 2015). There 
are numerous edible flowers all over the 
world and detailed information is much 
needed in order to increase their 
acceptability as food ingredients and to avoid 
potential risks  

Edible flowers  

¶ Garden anchusa and Italian 
bugloss ( Anchusa azurea P. 
Mill.):  Flowers are in violet light -
blue colouration and belongs to 
boraginaceae and used in 
preparation of soups, boil, fries and 
salad and it is also depurative, 
antitussive, diaphoretic, and diuretic 
(Loizzo et al., 2016) 

¶ Cotton tree ( Bombax 
malabaricum L.):  Flowers are in 
orange and red colours and belongs 
to bombacaceae family. Those are 
cooked and accompanied with meat 
and rice and also used in treatment 
of chronic inflammation, fever, 
diarrhoea, hepatitis, and contused 
wounds (Zhang et al., 2015) 

¶ Snapdragon ( Antirrhinum 
majus L.):  Flowers are in red, rose, 
white colours and belongs to 
plantaginaceae. It is mostly used as 
salad and widely used in 
antiphlogistic, resolvent and 

stimulant; liver disorders, treatment of 
scurvy, tumours and also used as 
detergent, astringent and diuretic 
(Loizzo et al., 2016) 

¶ Orchid Tree, Purple Butterfly Tree 
(Bauhinia purpurea L.):  Flowers are 
purple in colour and belongs to 
leguminosae. It is used in salads and also 
nephroprotective and thyroid hormone 
regulating; antibacterial, antidiabetic, 
analgesic, anti-inflammatory, 
antidiarrheal and antitumor activities 
(Lai et al., 2010) 

¶ Marigold or Scotch marigold 
(Calendula officinalis L.):  Flowers 
are orange in colour and belongs to 
asteraceae. It is used in salads, omelettes 
or as an accompaniment cheese. It has 
antioxidant, antiinflammatory, 
antitumor, anti -edematous, anti-HIV, 
antibacterial and antifungal activities, 
immunomodulatory and immuno -
stimulating, spasmolytic, spasmogenic 
and gastroprotective, insecticidal, heart 
rate decrease, cardioprotective, 
genotoxic and antigenotoxic dose 
dependent (Benvenuti et al., 2016;) 

¶ Flinders rose ( Capparis spinosa 
L.):  Flowers are white-violet in colour 
and belongs to capparaceae. It is 
preserved in vinegar and salt and salad. 
It is antiseptic, diuretic, and protective of 
capillary vessels (Loizzo et al., 2016).  

¶ Safflower ( Carthamus tinctorius 
L.):  Flowers are red in colour and 
belongs to asteraceae. It is used in 
infusions and cakes and restoring 
menstrual flow and promoting blood 
circulation (Wang et al., 2016). 

¶ Cornflower and bachelor's button 
(Centaurea cyanus L.):  Flowers are 
blue in colour and belongs to asteraceae. 
It is used to make infusions, garnish and 
natural food colorant. It has antioxi dant 
activity, soothing, and used in ocular 
inflammation (Fernandes et al., 2017) 
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¶ Florist's daisy and hardy 
garden mum ( Chrysanthemum 
morifolium Ramat):  Flowers are 
yellow-white in colour and belongs 
to asteraceae. It is used to make 
infusions and cakes. It has 
detoxifying and heat clearing effects 
(Wang et al., 2016). 

¶ Chicory ( Cichorium intybus 
L.):  Flowers are light blue in colour 
and belongs to asteraceae. It is used 
in soup, boil, potage and salad and it 
has depurative, diuretic, laxative, 
hypoglycaemic, disinfectant of 
urinary tract and hepatoprotective 
(Loizzo et al., 2016) 

¶ Gardenia, cape jasmine, cape 
jessamine, danhdanh and 
jasmin ( Gardenia  
jasminoi des ):  Flowers are white 
in colour and belongs to rubiaceae. 
It is used in infusions and soup and 
promoting diuresis and heat -
clearing (Wang et al., 2016). 

¶ Sweetvetch ( Hedysarum 
coronarium L.):  Flowers are 
purple in colour and belongs to 
fabaceae. It is used in soups, fries 
with eggs, and salad and 
hypocholesterolemic and laxative 
effects (Loizzo et al., 2016) 

¶ Chinese hibiscus ( Hibiscus 
rosa sinensis L.):  Flowers are 
rose in colour and belongs to 
malvaceae. It is used as infusions 
and food 

¶ supplement and cures genito-
urinary troubles, bronchial catarrh, 
fever and cough (Lu et al., 2015) 

¶ Roselle ( Hibiscus sabdariffa 
L.):  Flowers are red in colour and 
belongs to malvaceae. It has 
Flavouring agents, beverage (hot 
and cold), jams preparation of 
herbal drinks, fer mented drinks, 
wine, ice cream, chocolates, 
puddings and cakes and it cures 
hypertension, abscesses, dysuria, 
fever and scurvy (Lu et al., 2015) 

¶ Arabian jasmine and Sambac 
jasmine ( Jasminum sambac 
L .):  Flowers are white in colour and 

belongs to oleaceae. It is used as 
infusions and also in porridge and it 
cures skin diseases, cancer, uterine 
bleeding, ulceration, leprosy and wound 
healing. 

¶ Japanese honeysuckle ( Lonicera 
japonica Thunb.):  Flowers are yellow-
green in colour and belongs to 
caprifoliaceae. It is used as infusions and 
in soup and its also heat-clearing and 
detoxifying (Wang et al., 2016) 

¶ China rose and Chinese rose ( Rosa 
chinensis Jacq):  Flowers are red in 
colour and belongs to rosaceae. It is used 
as flavour extract, jams and infusions 
and also cures homeostasis, 
menstruation disorders, trauma and 
diarrheal (Lu et al., 2015) 

¶ Garden nasturtium ( Tropaeolum 
majus L.):  Flowers are yellow. orange, 
red in colour and belongs to 
tropaeolaceae. Used as ingredients in 
meals, salads, foodstuffs and drinks. 
Antibacterial, antitumor and 
antithrombotic activities, diuretic and 
hypotensive effects are medicinal uses 
(Benvenuti et al., 2016) 

¶ Johnny Jum p up and heartsease 
(Viola tricolor L.):  Flowers are 
yellow, orange, purple, violet in 
colouration and belongs to violaceae. It 
is used in food colorants, sweets, salads, 
soups, vinegars and drinks and also used 
in prevention in Alzheimer, Parkinson, 
atherosclerosis and various cancers; 
antiallergenic, antiatherogenic, 
antiinflammatory, antimicrobial, 
antioxidant, antithrombotic, 
cardioprotective and vasodilator effects 
(Navarro -González et al., 2015).  

Conclusion  
Edible flowers are increasingly used to colour 

and enhance the visual appearance of various 
dishes, having special interest in culinary and for 
the food industry. They are receiving more and 
more attention by consumers in the search for 
more attractive and healthier alternatives, with 
less environmental impact in terms of production 
and processing. Besides, edible flowers are also 
appreciated by their nutritional characteristics, 
associated to a low content in fat and energetic 
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value, and can also be sought as a natural 
source of bioactive compounds, such as 
phenolic compounds, which may play an 
important role in health promotion and 
disease prevention. There are numerous 
species of plants all over the world whose 
flowers can be used with edible purposes and 
only a small part of them have been explored. 
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5. PLANT BREEDING 

Breeding for Disease Resistance in Gourds  
Chethan Kumar S.  

Ph.D. scholar, Dept. of vegetable science, KRCCH, Arabhavi 

World population presently now is 780 
crores, in 2050 it is expected to be increase 
to 980 crores. Production of food should be 
increase upto 25-70 % than the preset 
production,  according to Global hunger index 
2019 published by The International Food 
Policy Research Institute (IFPRI) India is at 
102 place which is at very bad position. 

In India cucurbits are one of the 
important family of vegetable which are 
grown across the country for different 
purposes of utility, it may be culinary, 
medicine and therapeutic. The family 
cucurbitaceae majorly comprises 118 genera 

and 825 species (Joffrey, 1990), mainly cultivable 
are cucumber, gourds, melons, squashes and 
pumpkins . In that gourds having its own 
importance .Cucurbits are favorable host to many 
diseases because of their succulence nature, 
among the various diseases the most devastating 
are downy mildew, powdery mildew and mosaics 
and other diseases are given in Table.1. 

Some of the major cultivated gourds in India 
includes Bitter  gourd (Momordica charantia ), 
Ridge gourd (Luffa acutangula ), Bottle gourd 
(Lagenaria siceraria ), Sponge gourd (Luffa 
cylindrica ), Ash gourd (Benincasa hispida), 
Little gourd (Coccinia indica ), Pointed gourd 
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(Trichosanthus dioca ), Snake gourd 
 (Trichosanthus angunia ). 

Total availability of land for agriculture 
is only 11 % and itôs decreasing day by day 
due to various reasons like deforestation, 
urbanization, soil degradation etc.,  
Chemicals causes so much of negative impact 
on human and environmental health.  The 
world is spending on an average 40 billion 
USD on plant chemicals on 3 million tonnes 
of chemicals.in order to tackle all these 
problem there is need to develop host 
resistance in plants, so breeding for these is 
utmost need (Olsson et al, .2019). 

The major common steps in developing 
any crop for disease resistance have following 
steps namely 

Step: 1: Identify the sources of resistance 
(it may be) 

¶ A known variety:  Sources of 
resistance & good agronomic 
characters 

¶ Germplasm collection: Potential 
sources of resistance in cultivated 
crops. 

¶ Related species:  Resistance to a 
disease may not be concerned crop 
species 

¶ Mutants: Artificial mutants may 
use in hybridization  

¶ Soma clonal variants: variation 
in the tissue culture can be used as 
the one of the source for the 
breeding of disease development. 

Some of the important sources of 
resistance for disease in gourds are listed in 
Table 2 

Step: 2: choose the methods of breeding 
for disease resistance:  

Some of the important methods for 
developing disease resistance in gourds. 
Which included from selection to advanced 
methods like markers and genetic 
engineering. According to source of material 
and availability of resource the method of 
breeding may be chosen 

1. Selection : If we have any resistance 
source we can directly select from the 
population  

2. Introduction : from other country or 

state where the resistance variety or 
germplasm is being cultivated. 

3. Hybridization : have the following methods 
a. Pedigree method 
b. Backcross method: to transfer resistance 

gene from donor parent to popular high 
yielding recurrent parent  

c. Bulk method  
4. Marker assisted select ion : Molecular 

marker linked to the disease resistance gene 
or QTL can be used as indirect selection for 
the particular trait.  

5. Genetic engineering : to introduce genes 
of resistance from the other organism source 
and by genome editing tool like ZFN, 
TALEN, CRISPR-CAS-9. 

Some of the variety/hybrid developed by 
using these methods from different institutions 
are given in table 3. 

Step: 3: Testing for disease resistance 
(screening) 

¶ Soil borne diseases: Like root rots, 
collar rots, wilts, etc. the screening is  
done in disease sick plots 

¶ Air borne diseases: Like rusts, smuts, 
mildews, blights, leaf spots, etc., The  
screening is done either by dusting the 
spores or by  spraying spore 

¶ Seed borne diseases: Seed borne 
disease like smuts and bunts, dry  spores 
are dusted on the seeds 

¶ Insect transmitted diseases : The 
insect from susceptible varieties are 
collected and released on healthy plants. 

Conclusion:  
At the present scenario due to ever-

increasing population and decreasing in the area 
of availability for the agriculture.simultaneosly 
there is attach of various pest and diseases to the 
plant, spraying or applying chemicals to the crop 
leads various hazardous effect to both humans 
and plants. Being important nutrition sources for 
human diet and having medicinal importance like 
anti -diabetic in bittergourd, it is not to be 
neglected for not being commercially cultivated.  
So there is need for developing varieties with 
good agronomical character and resistance to 
major diseases. 

Table: 1. Some of the Major Diseases of Gourds :  
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1.Viral diseases  3.Bacterial diseases 

Common name Causal organisms   

Cucumber green 
mottle  

Cucumber green mottle mosaic virus 
(CGMMV)  

Angular leaf 

spot 

Pseudomonas syringae  pv. 

lachrymans 

Sponge gourd yellow 
mosaic  

Tomato leaf curl New Delhi virus  Bacterial leaf 

spot 

Xanthomonas campestris pv. 

cucurbitae 

Cucumber mosaic Cucumber mosaic virus (CMV) Bacterial wilt Erwinia tracheiphila 

Cucumber vein 
yellowing 

Cucumber vein yellowing virus  
(CVYV) 

Stem and soft 

rot 

Erwinia carotovora  pv. 

carotovora 

Squash leaf curl Squash leaf curl virus (SqLCV) Angular leaf 

spot 

Pseudomonas syringae  pv. 

lachrymans 

Watermelon mosaic Watermelon mosaic virus(WMV)   

Zucchini yellows Zucchini yellows mosaic virus  
(ZYMV) 

2.FUNGAL DISEASES 

Anthracnose Colletotrichum lagenarium  

Cercospora leaf spot Cercospora citrullina  

Damping off Phytopthora  spp. 

Downy mildew  Pseudoperonospora cubensis 

Powdery mildew Sphaerotheca fuliginea  
Podospaera xanthii  

Gummy stem blight  Didymella bryoniae  

Table: 2. Sources of Resistance for Different Diseases in Cucurbits . 

Table: 3.Achievements 

Bitter gourd  

Downey mildew Phule green gold (T) MPKV,Rahuri  

Powdery mildew  Priyanka (R) KAU 

Ridge gourd 

Leaf spot  PKM 1 (1980) TNAU 

Powdery mildew  Pant Sankar Lauki (F1) 
PKM 1 (Induced mutation)  

GBPAU 
TNAU 

Bottle gourd  

Anthracnose Kashi Ganga(T) IIVR  

Anthracnose, Downy mildew and Cercospora leaf spot Kashi Bahar (F1)(T)  IIVR  
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Crop  Diseases  Sources  

Bottle gourd CMV, SqMV, WMV PI 271353 (India), cow leg variety of Taiwan 

Fusarium wilt  Taiwan variety Renshi (Highly resistance) 

Powdery mildew PI 271375, PI 273663, PI 642039 

Bitter gourd  
 

Downy  mildew  NIC-12285,VRBT-39 

 Fusarium wilt race 1 & 2 Koganenaski 

 WMV-1 PI 391544, PI 391545 

 WMV-2 PI 391544, PI391545 
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6. AGRICULTURE: SOIL SCIENCE 

Secondary and Micronutrient Nutrient Deficiency i n 
Banana  Crops and their Management Practices  

G.Sridevi *1 and U.Surendran *2  
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Assistant Professor (SS& AC),
    

Department of Soil Science and Agricultural Chemistry, TNAU, Coimbatore-641 
003,

*2 
Scientist KSCSTE- Centre for Water Resources Development and Management, Kozhikode, Kerala, India 

Introduction  
Banana (Musa sp.) is the second most 

important fruit crop in India next to mango. 
Its year round availability, affordability, 
varietal range, taste, nutritive and medicinal 
value makes it the favourite fruit among all 
classes of people. It has also good export 
potentia l. It requires high quantity of 
nutrients that must be supplied through 
balanced fertilization to obtain optimum 

yields. 

Calcium deficiency  symptoms   
Calcium deficiencies are common in 

both acid and alkaline soils even when 
exchangeable soil calcium levels are high. 
This is largely due to the low mobility of soil 
calcium and competition with other nutrients 
such as ammonium nitrogen, potassium and 
magnesium . Calcium deficiency causes the 
banana leaves to become chlorotic and later 
light brown necrosis appears from the top of 
the leaves. Symptoms start on younger 
leaves, but growth is not restricted. The 
lower part of the leaves shows deformations 
in its  shape, the margins are torn and parts of 
the leaves tend to curl inwards. The fruit 
quality is inferior and the peel splits during 
ripening  

 
Necrosis  

 
Leaf blade  curl inwards symptoms  

Management Practices  
¶ Dehydrated lime 50 g per plant should 

be added followed by irrigation.  

¶ Application of gypsum @  250 kg 

ha
-1

.  

Sulphur  Deficiency Symptoms  
Sulphur plays important roles in banana 

plants. Sulphur is necessary for chlorophyll 
formation and helps to efficiently use inorganic 
forms of nitrogen. Sulphur deficiency causes the 
banana leaves to become chlorosis on young 
leaves  and  sometimes symptoms resembles like 
nitrogen deficiency that is the leaves become pale 
yellow or light green colour ,reduced leaf size and 
stunted growth is observed in banana plants and 
Heart leaf becomes white and leaf blades 
becomes very soft and tear easily and small fruits 
are  produced . 
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Yellow colouring of leaves symptoms  

Management Practices  

¶ Foliar spray of 0.5 % potassium 
sulphate (5 gram / litre) thrice at 10 
days interval 

¶ Application of ammonium sulphate 
@ 100g/plant.  

Boron   Deficiency Symptoms  
The occurrence of boron deficiency is 

rare in banana. In B deficient plants, the 
veins are very close, raised above the lamina 
and leaves are brittle in the early stage. In the 
later stage, chlorotic spots parallel to midrib 
and corrugation and laddering symptoms 
also appear and unfolding of leaf is delayed 
in addition to the yield reduction. Breaking 
of leaf tip and browning at the end. Severe 
boron deficiency may be confused with the 
symptoms of Ca deficiency.  

 
Fruit splitting and hard core symptom  

 
Bunch Deformation symptoms  

Management practices  

¶ Application of borax at 10-20 g plant 
-1at the time of planting  

¶ Foliar spray of Borax (or) Boric 

acid @ 0.2 % ( 2 gram / litre) at 15 

days interval for  3 times.   

 
Iron  Deficiency Symptoms  

 
Interveinal chlorosis  

Deficiency symptoms  
Iron deficiency has been recorded in alkaline 

soils and is identified by interveinal chlorosis of 
young leaves and leaves turn yellowish white 
under severe deficiency of iron  

Management Practices  

¶ Foliar spray of  iron sulphate @ 0.5 %  ( 
5 gram / litre) thrice at weekly interval  

Zinc deficiency symptoms  
Zinc is the most important trace element in 

bananas and the most reported micronutrient 
deficiency in banana plantations. Zinc is 
important for leaf expansion and growth , 
increases fruit length and diameter , increases 
bunch stem elongation and bunch expansion.  

Zinc deficiency typically shows as smaller, 
thinner, young leaves appearing with a spearhead 
shape. As the deficiency progresses, emerging 
leaves appear with a reddish coloration on the 
back of the leaves. Bunches produced on zinc 
deficient plants are small and deformed .Limited 
zinc availability shortens the distance between 
hands, giving the bunch a compact appearance. A 
red pigment, called anthocyanin, can be seen on 
the back of young, zinc deficient leaves. Zinc 
availability is reduced with increasing soil 
alkalinity. High soil phosphorus can induce zinc 
deficiency.  
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Roset te appearance of leaves 
Symptoms  

 
Bushy  leaves  Symptoms  

Management Practices  

¶ Foliar spray of zinc sulphate @ 0.5 %  ( 3 
gram / litre)  + urea @ 0.5 % ( 5 gram / 
litre)  twice at 15 days interval.The 
prepared solution is sprayed at 45 and 
60 day after planting.  

¶ Basal application of zinc sulphate @ 50 
gram/plant for subsequent planting.  

Conclusion  
Secondary and micronutrient application in 

banana crops is very important and plays 
important role in crop yield. Application of 
Secondary nutrients and micronutrients 
fertilizers along with recommended dose of 
fertilizers not only alters the yield of crops and 
quality of crops but also maintain soil health.  

7. SOIL SCIENCE AND AGRICULTURAL CHEMISTRY 

Role of Biochar in Improving  Crop Performance  
M. Bhargava Narasimha Yadav 1* P. Sowmmya 2 

1
PhD Scholar, Department of Soil Science and Agricultural Chemistry, UAS Dharwad. 

2
PhD Scholar, Department of Soil Science and Agricultural Chemistry, PJTSAU.  

Introductio n  
The atmospheric carbon dioxide 

concentration has been increasing over the 
years due to many reasons including 
industrialization and inappropriate 
agricultural practices such as deforestation. 
There is likely possibility that atmospheric 
CO2 concentration  will further increase in 
near future. Hence, it is inviting the attention 
of scientific community to make soil a 
possible sink for atmospheric CO2. There is 
growing interest in the use of charcoal or 
óbiocharô to sequester carbon in soil and 
improve soil fertility (Lehmann and Joseph 
2009). There are many types of soil additives 
and fertilizers used to improve the structure 
and functions of soil. Biochar has re-emerged 
an issue in the last five to ten years. Interest 
in biochar has increased recently as everyone 
is looking for  sustainable ways to improve 
soils and decrease use of chemical fertilizers. 
Our history has been well documented with 
practices like deforestation for fuel,  
cremation, celebrations in mass, slash and 
burn (zoom cultivation) ag ricult ure etc. that 

has already generated some amount of biochar. 
The potentials might have been overlooked or 
unattended due to low amount and poor quality 
of biochar for want of any research informat ion. 
In the 1970s and 80s, soil scientists starting 
looking at these unique soils, but it was the late 
1990s before they understood that it was a type of 
charcoal that enriched the soils. 

Biochar :  
Biochar is the charred biomass produced by 

slow pyrolysis, whereby organic material is 
heated under controlled temperatu res (300-500 
oC) in the absence of oxygen. The charred product 
has a high carbon content (>60% C), making it a 
potential tool for long -term soil carbon storage as 
it is largely resistant to decay. However, biochar 
is a highly variable material, depending on the 
quality of the original feedstock and pyrolysis 
conditions, and many questions arise on the 
value of biochar to modern farming, and 
importantly, on its impacts on soil  functions. 
Biochar is prepared by different methods. For 
instance, the Amerindians dug trenches or pits up 
to 6 feet deep and fill them with the cleared 
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ñslashò (biomass). The soil that is excavated 
to create the hole, is then placed on top and 
set on fire. Because of the high moisture 
content and lack of oxygen in the biomass, 
these fires smolder for hours and sometimes 
days. The biomass thus undergo pyrolysis 
and become biochar or black charcoal. 
Biochar can be prepared at field level also by 
making shallow pits and filling them with 
feed stock and igniting them from one side 
while keeping passage for smoke on the other 
side. 

Biochar recovery and composition:  
Conversion of biomass carbon to biochar 

carbon leads to sequestration of about 50% 
of the initial carbon compared to the low 
amounts retained after burning (3%) and 
biological decomposition (<10 -20% after 5-
10 years), thereby yielding more stable soil 
carbon than burning or dire ct land 
application of biomass. This efficiency of 
carbon conversion of biomass to biochar is 
highly dependent on the type of feedstock, 
but is not significa ntly affected by the 
pyrolysis temperature (within 350 -500°C 
common for pyrolysis).  The amount of 
material obtained after pyrolysis must not be 
too little so  that the process remain viable 
with respect to carbon sequestration. There 
is always decline in recovery of biomass after 
pyrolysis with increase in temperature and 
duration.  Biochar is an excellent soil 
amendment for sequestering carbon 
(increasing SOC content) and water retention 
as well as providing a habitat for microbes. 
Biochar also adds some macro (P, K, N, Ca, 
Mg) and micronutrients (Cu, Zn, Fe,  Mn) 
which are needed for sustainable agriculture.  
Black carbon may significantly affect nutrient 
retention and play a key role in a wide range 
of biogeochemical processes in the soil, 
especially for nutr ient cycling. 

Biochar in climate change scenario:  
Biochar can hold carbon in the soil for 

hundreds and even thousands of years. 
Biochar also improves soil fertility, 
stimulating plant g rowth, which then 
consumes more CO2 in a feedback effect. 
Additional ef fects from adding biochar to soil 
can further reduce greenhouse gas emissions 
and enhance carbon storage in soil. These 

include: biochar reduces the need for fertilizer, 
resulting in reduced emissions from fertilizer 
production. It increases soil microbial  life, 
resulting in more carbon storage in  soil. It retains 
nitrogen and emissions of nitrous oxide (a potent 
greenhouse gas) may be reduced. Turning 
agricultural waste into biochar reduces methane 
(another potent greenhouse gas) generated by the 
natural d ecomposition of the waste. Humus has 
this same ability to store nutrients but humus can 
take hundreds of years to form and there is no 
practical  way we can speed up that process. 
Biochar on the other hand, can be made very 
quickly, making it like  'instant humus'. The 
indirect effect of biochar is that it prevents loss of 
nutrients from soil through  leaching and release 
to plants slowly as per their need. Biochar does 
not affect the soil C:N ratio. Microorganisms will 
release varying amounts of CO2 depending on the 
availability of nitrogen in the soil. When the C/N 
ratio moves too far towards carbon, 
microorganisms will increase the amount of CO2 
they give off in their respiration in an attempt to 
restore their preferred C/N ratio. This means that 
putting lot s of carbon-rich matter in the soil will 
result in more carbon being returned to the 
atmosphere as CO2 sooner than would happen 
otherwise. 

Effects on soil properties and crop 
improvement :  

There is no side effect reported on micro-
organisms and other fauna in soil There are lots 
of positive influences reported on varying soil 
type on soil properties. It is reported that black C 
can produce significant benefits when applied to 
agricultural soils in combination with some 
fertilizers. Apart from positive effect s in both 
reducing emissions and increasing the 
sequestration of greenhouse gases, the 
production of biochar a nd its application to soil 
will deliver immediate benefits through improved 
soil fertility and increased crop production. 
Leaching of applied N fertilizer was significantly 
reduced by charcoal, and Ca and Mg leaching was 
delayed. Significant changes in soil quality, 
including increase in pH, organic carbon and 
exchangeable cations as well as reduction in 
tensile strength were observed at higher rates of 
biochar application, i.e. > 50 t ha -1 Reduction in 
tensile strength and increase in field capacity of 
hard-setting soil were the most significant.  In a 
green house study, two soil types (sandy loam 
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and silt loam soils) with different 
combinations of biochar, cattle manure and 
N fertilizer in maize resulted in highest shoot 
dry weight possibly due to improved nutrient 
retention from the biochar. Shoot dry weight 
ranged from 41 to 45 g pot-1 at the sandy 
loam soil and 28 to 35 g pot-1 at the silt loam 
soil. Shoot dry weight was significantly 
higher at the sandy loam soil compared to 
the silt loam soil. Biochar resulted in N 
recovery of 4 and 5% in maize shoot and root 
respectively on the sandy loam soil but 
caused less N recovery at the silt loam soil. 
The results showed that N recovery can be 
improved by biochar application to sandy 

loam soil but not silt loam soil suggesting soil 
textural effect in the effectiveness of biochar 
application for soil productivity.  

*****  

Please Subscribe Readers Shelf. The 
Charges are Very Nominal being Rs.500/- 
For 12 Issues for individual and Rs.900/- 

for Institutional Subscribers. We have 
been publisihing this magazine regularly 
and in uninterrupted way from 2004 with 

your support and patronage. 
*****  

8. AGRICULTURE SCIENCE 

Nutritional and Therapeutic Uses of Green Gram 
[ vigna radiata  (L.) :  A Potential Interventional 

Dietary Component  
Pandidurai G 1, Aasif M 2 and Muruli N V 3  

1,
 
3 
Department of food science and nutrition,

2 
Department of Agronomy,Research scholars, TNAU 

Introduction  
In recent years, there is a sharp rise in 

the incidence of a variety of lifestyle 
disorders. Certain conditions such as cardio 
vascular diseases, diabetes mellitus etc. are 
threatening lives and have turned out to be 
major causes of death. Prevention of 
occurrence of such diseases has been a major 
global concern. Green gram, a principle pulse 
used as a daily food article, exhibits a 
potential to act against this. In this regard, 
Ayurveda recommends its use in daily diet 
and modern research also directs towards the 
same recommendation. 

Green gram - An Ayurvedic 
Perspective  

The word Green gram (Mung bean) in 
Sanskrit means ñthat which brings joy, 
delight and gladnessò. 1 All the pulses are 
known to produce flatulence with an 
exception of Mung bean. This property 
makes Mung bean complementary to health. 
There are evidences to show that Mung bean 
was used as a measurement parameter in 
Ayurvedic practice. It has been used to 
explain the size of a mass of haemorrhoids.  

2. It has been also referred to, in determining the 
outlet lumen of an enema nozzle for children. 3. 
(Used in basti or enema therapy) or a horn used 
in bloodletting therapy. 4. Further Mung bean 
has been used as a reference to describe the 
shapes of lesions of certain skin diseases [for e.g., 
Ajagallika. 5. (Diaper dermatitis), Upadamsha. 
6.(Chancroid) and Masurika. 7. (Measles)]. These 
evidences show the familiarity of Mung bean to 
people at large.  

In Ayurveda, the pharmacokinetics and 
pharmacodynamics of a drug are explained in 
terms of certain attributes viz., Rasa (Taste of the 
drug), Guna (Properties and effect it has on the 
body following consumption), Veerya (Potency of 
the drug, whether it has a catabolic or anabolic 
effect on the body), Vipaka (Post digestive effect 
on metabolism). Based on the above, the 
probable action of the drug can be understood in 
terms of its effect on the Doshas (Bioforces 
governing the body whose balance and imbalance 
determines health and ill health).  The 
pharmacodynamics of mung in Ayurveda has 
been explained to be that as Madhura (Sweet) 
and Kashaya8 (astringent) in taste, Laghu8 (light 
for digestion), ruksha (Dry), sheetaveerya (cold in 
potency), katu vipaka8 (post digestive 


