1

Commonly found insect pests at EVON Patlekhet and their management
The results of ZORO Research Project from January 2012 to November 2015
Prepared by Madhu Sudan Paudyal, Entomologist
Introduction
Agriculture is the major livelihood for more than 65.5% people contributing more than 45% gross to the domestic product
(GDP) of the country. The Government of Nepal is promoting production of high value cash generating crops such as
coffee, ginger, groundnut, cardamom as well as vegetable and fruit crops. In recent years, the areas planted to
commercial crops have been increasing. Besides these crops, EVON is emphasizing the potential of nuts as commercial
crops. Almond, Persian walnut, pecan nut, and macadamia are already producing in limited amounts in isolated areas.
Nuts are valuable in both domestic and international markets. Nepal imports virtually all of the nuts used domestically,
spending more than $2 million in 2013 for almonds alone. For both cultural and demographic reasons, nut trees are a
good investment crop for both valley and hill rural people.
Among major production constraints of agricultural development is the potential loss due to biotic (mainly insect pests
and diseases) and abiotic problems. It has been estimated that insect pests alone cause about 20-25% during pre-and
post harvest stage of the crops. Attention needs to be directed to minimize the crop losses and to provide healthy and
safe agricultural produce.
As a result of world-wide concern over deterioration of food quality and safety as well as serious environmental issues,
interest is turning to organic production of agricultural products. Problems with pesticides are exacerbated in Nepal. In
Nepal, pesticide misuse and abuse are aggravated due to the wider level of illiteracy, ignorance and lack of alternative
techniques over chemical dominated pest control practices. Field reports from various sources indicate that there is
widespread misconception about chemical pesticides and farmers often try to use the most lethal pesticides available,
even those that have been banned. As a result of misuse of chemicals, pest flair-back, resistance, resurgence, occasional
outbreak and residue problems are often reported. Research outputs so far done elsewhere in the world suggest
pesticides do not protect the crops for a reasonable period of time. Rather they pose residual effect on the crops and
cause health risks not only to the producers but also to the consumers and even to beneficial insects such as pollinators,
predators, parasites and soil microorganisms in the environment.
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In the spring of 2014, the Plant Protection Directorate under the Dept. of Agriculture set up a pesticide residue measuring
station at Kalimati market, the central wholesale produce distribution market for Kathmandu Valley. The tests revealed
that 100 % of vegetables tested contained residues of chemical pesticides. This sent a shock through the Kathmandu
Valley community. How and where to obtain organic produce? How do we know it's organic? What are alternatives?
Are there agencies available to certify organic producers and produce?
As farmers and consumers realize the hazards of chemical inputs and decide to produce and consume organic produce,
there needs to be viable alternatives to chemicals at both the fertilization process as well as the process of treating pests
and diseases. We cannot encourage farmers to adopt organic ideas without offering effective alternatives.
Until recently, the residue analysis facility and market regulation and consumer awareness between chemical treated
products and non-treated products was unavailable. Therefore, it is necessary to search for alternative methods which
avoid chemical pesticides instead choosing options that are environmentally sound so as to produce healthy and safe
vegetables. Due to the contamination levels revealed at Kalimati market, action is urgently required.
Within this background, the ZORO project, funded by the dZi Foundation and implemented by Everything Organic Nursery
(EVON) seeks to promote new techniques and practices in organic agriculture in Nepal. Promotion of organic agriculture
in Nepal is the prime goal of EVON and Project ZORO. With the implementation of this project from 2013, various
approaches and systematic experiments for organic pest and disease management have been implemented and
evaluated. Validation through research with plant materials and other organic substances (mustard-seed cake, wood
ashes, bone meal, baking soda, cow dung and urine) having pesticidal properties will provide farmers and government
workers with organic options. The report presented below is a detailed work report done from January 2013 to May 2015.
All pests and disease- causing pathogens are naturally controlled by their specific natural enemies' prevalence in the
ecosystem. Organic farming is not just insect and disease management – rather it is the integrated approach from good
soil management to healthy seeds and good agronomical activities i.e. timely planting, proper water management, precise
nutrient management and regular observation and care of plants, making plants healthy and robust. In such a naturally
healthy ecosystem, pests and beneficial insects live in balanced relationships.
EVON has recognized a number of practices that support a healthy ecosystem. We call these golden rules.
Those golden rules are as follows2
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1. Maintain healthy, vigor and robust crop. Insect infestation often occurs when plant condition is poor, for example just
after transplanting, or when too much or too little fertilizer has been applied or when the soil structure is poor. Always
use balanced nutrients, need- based irrigation and timely intercultural operation according to the need of plant.
2. Monitor the pest dynamics regularly to know the trend of population growth. This helps to estimate the potential
damage and to develop the management strategy accordingly. Besides, visual observation regularly, there are various
tools to monitor the insect population such as yellow water pan trap for aphids, light traps for moth and beetles, sticky
traps for leaf miner, cue lure for fruit flies, Heli-lure for tomato fruit borers. Install the large number of traps which help
mass trapping.
3. When there are large numbers of natural enemies present, do not apply insecticides but continue monitoring.
Predators such as lady beetles, hover flies, mantid, earwigs, ground beetles, dragon flies, robber fly, spiders and
wasps are important natural enemies of the crop pests. Identify and conserve these natural enemies in your field.
4. Remove the weeds from within and around the crops, many kinds of weeds are alternate hosts and habitat of various
insects' pests. Similarly, insects pests prefer to hide under the soil where there are grasses or root zones. Therefore,
always clean the weeds, grass before planting the crops. Scrap the alley before planting. Burn or bury the plant parts
or stubbles after harvest.
5. Use repellent plants called "Kiriko Tiri Miri" together with crops such as marigold, mentha, pudina, leek, garlic, onion
coriander, fennel, and other plants which have strong odor.
6. Never use undecomposed or partial decomposed farm yard manure. Because the beetle prefers to lay eggs on the
fresh or unrecompensed FYM. Hence, applying undecomposed FYM inviting the number of different species of white
grub beetle insects into the field.
Note - From November 2014, EVON is no longer using compost in planting holes for veggies but soaking compost at
least 24 hours in a bucket of water and pouring compost tea on plants after planting.
7. Do not use susceptible crops and plants with same family repeatedly. Follow crop rotation. Choose other crop that
can tolerate or resist the pests and disease in different field in different growing period.
8. Use plenty of compost to add large amount of organic matter and ensure biological activity in the soil.
9. Cultivate around plants regularly to disturb the life cycle of soil dwelling insects.
10. Maintain diversified type of ecosystem planting agro forestry and vegetations so that variety of natural enemies can be
attracted.
11. Trim lower leaves of plants as they grow in order to stop fungal transmission from soil.
12. Spray geetimal once a week as plant invigorator.
13. Do not apply same formulation regularly as insects will adjust to it. Try alternatives with one or two other formulations.
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Some important botanical formulations and their methods of preparation adopted at EVON
Kamini formulation 1
Daniel Formulation 1
1. Collect following materials and make pieces by chopping.
 Titepati – 1 kg
 Sisnu – 1 kg
 Water – 2 liter
2. Boil at least for 10 minutes and mix with 2 liters of cow urine. Measure the
total quantity of concentration. Spray 1 part of concentration mixing with 8
part of water (1:8) for small plants, and 5 parts (1:5) for big plants. Spraying
should be done at least 2 times per week.

Kamini formulation 2
1. Collect following materials and make small pieces by chopping and
grinding.
 Pudina – 1 kg
 Tulasi – 1 kg
 Cattle urine – 2 liters
 Water –3 liters
2. Allow for fermentation for at least 24 hours. Filter the substrate and
spray 1 part of concentration mixing with 5 part of water (1:5).
Spraying should be done at least 2 times per week

For aphids
1. Collect following materials
 Local Rakshi (ethanol) 1 liter,
 Water 7 liters,
 Crushed/grinded Rittha - 7
2. Collect 100 gm each of A. calamus
corm, Lantana, and Neem kernels). Mix
thoroughly and spray for acute infestation
of aphids.
Sprayed generously in morning and
afternoon for two consecutive days (4 total
applications)
Daniel Formulation 2
For aphids
1L Rakshi (ethanol),
7L Water (tap H20),
Stoker (Detergent Agent),
"Agri-Guard" (Calamus, Lantana, Neem
extracts)
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Spray for new infestation of aphids.
Kamini formulation 3

Daniel Formulation 3

3. Collect following materials and make small pieces by chopping and
grinding.
 Asuro – 1 kg
 Bakaino – 1 kg
 Cattle urine – 2 liters
4. Filter the substrate and spray 1 part of concentration mixing with 4 part
of water (1:5). Spraying should be done at least 2 times per week

For blue beetles
2L Water (tap H20), Sticker (Detergent
agent),
Neem extract, NPV (viral agent)

Geetimal / Liquid ManureGeetimal / Liquid Manure is a foliar spray prepared by collecting the locally available plant resources having biopesticidal
value to minimize the insect pest infestation. The plants with titto, taro, piro (bitter, astringent, hot) are used for making
geetimal. In the present context geetimal is very useful to those areas which are far from access to chemical fertilizers and
chemical pesticides. More over the chemical pesticides have havoc side effects on human health, ecosystem,
environment and the fertility of the soil that is why geetimal should be given more priority. It increases plant vigor.
Advantages of Geetimal / Liquid Manure

1. Low cost
2. Use

of

4. No side effect on human health, ecosystem and
local

resources

knowledge.
3. Increase the fertility of soil

and

local

environment.
5. No need to use pesticides so save million of rupees
used to import pesticides and fertilizers.

5

6

Materials Required for Geetimal / Liquid Manure- Neem,,Bakino,Tithopaati, Bann Mara, Lasun / Garlic, Chillies/ hot
pepper, Aasuro, Khirro, Pyaj / Onion, Tulsi / Basil, Bojho / Calamus acorus, Lemon grass, Mewa ko paat/ leaf of papaya,
Sayapatri ko paat / marigold leaf, Laliguras ko paat/ leaf of rhododendron, Aaru ko paat/ leaf of peach, Surti ko paat /
tobacco leaf, Simali, Dhaturo, Pira jhar, Jai ful/ jasmine, Ghor tafra, Sisnu / stinging nettle, Ketuka / Agave, Sajiwan /
Jatropa, Timur leaf or grains, Aangari, Gai/ Bhaishi ko gobbar /Cow dung, Gai/ Bhaishi ko Gahut /Cow urine, Kharani /
Ash, Plastic Drum
Method:
1. Chop up all the collected materials to 2-3 inches long.
2. Now start filling those chopped materials in that drum until half filled.
3. Now pack the cow dung and ash in jute sack or in appropriate clothes and put in the middle of that drum.
4. Continue filling the remaining materials until 70% of that drum is covered.
5. Now add cow urine until it covers all the added materials, if cow urine is not available water also can be added.
6. Now store that in warm place and stir once a week.
7. It will be ready for use after 3 weeks at warm season (or in Terai region) or after 4 weeks in cool season.
Methods of spraying:
1. For small seedlings / saplings.- Mix 1 part of geetimal with 10 parts of water and spray gently on both sides of leaves.
2. For other plants 1 part of geetimal can be mixed with 5 parts of water and can be sprayed like above.
3. It would be effective if sprayed once a week. Note: should be spray at dawn or dark when stomata are opened.
Goober Goop:
Goober goop is a local formulation prepared by collecting local resources to prevent / heal tree wounds and infections.
Ingredients required for making Gobar goop- Cow dung, Lime, Turmeric / Besar, Ash / Kharani, Basil / Tulsi ,Jai

Ful / Jasmine, Kurkure Grass / Horse tail, Neem oil, Lavender leaf if available, Rosemary leaf if available,
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Methodology: 1. Crush Horse tail, lavender leaf, Rosemary leaf, Jai ful and Basil very finely.
2.Now mix all the ingredients listed above and mix homogenously.
Application: Wound should be cleaned before application but cutting out all infected areas down to clear wood. Apply as
past over the cut or wound on any parts of plants and also the plants infected with Gummosis.

Insects pests of EVON, time of occurrence and management measures
1. Cabbage aphid
Scientific name : Brevicoryne brassicae
Linnaeus
Host : Cole crops especially on mustard flowers in
November
Time of occurrence : Autumn and winter season

Life cycle
The aphids can reproduce asexually: that means that males and females do not have to mate in order to produce young. One female
gives birth directly to small nymphs. That means large numbers of aphids can be produced in a very short time! Only in cool areas, eggs
are produced after mating. The eggs overwinter and young nymphs emerge when the temperature rises. All winged aphids are females.
In the tropics, most unwinged aphids are probably also females. Most reproduction in the tropics will be asexual so males are not
needed. In the cooler areas of its distribution, the cabbage aphid overwinters as small, shiny black-colored eggs laid particularly around
leaf scars of stems of plants that remain in the field throughout the winter. When the temperature rises, the aphids hatch and colonize
the new emerging flowering stems or harvested vegetable crops that have not been ploughed in. Then, winged aphids fly away to
colonize new host plants. They produce wingless aphids. These aphids produce more young aphids that form new colonies.
They feed on the tender, actively growing shoots and leaves, often on the underside of leaves where they are protected from the sun
and rain. When aphid numbers outrun food supply, winged forms reappear and migrate to nearby plants to renew the growth cycle. This
happens regularly during the growing season. Warm, dry weather favors a rapid build-up of aphid colonies.
Treatment measures adopted by EVON with success percentage ( Date of application April, 2013. to May 31, 2014):
1. Use cow urine mixed 1:7 with water when first observed or as preventative.
7

8

1. Wash the plant with strong spray of water when they first appear.
2. Spray Daniel formulation 2 @ twice a week; that gave good (about 80%) control.
3. Kamini formulation was effective and gave 90% control but it caused flower dropping in romanesco broccoli and burned leaves . It
was probably due to high level of concentration. It is suggested that Kamini can be used after testing with different level of
concentration. Can be used if no flowering.
5. Use of soap solution @ 10gm per liter of water or 10 Rittha per liters of water controlled 50% infestation.
6. Applying Geetimal sometime gave 30% control but it has very good effect on increased plant vigor if spray freshly made solution.
7. Application of wood ash will be effective if used as soon as aphids are observed.
8. Daniel bakaino showed best result in DiCicco. 90% control
9. Try 1:20 light oil spray on brassicas.

2.Peach aphid
Scientific name : Myzus persicae (Sulzer)
Host : Peach , almond, potato, and tomato
Time of occurrence : Almost all season, mainly population builds
during spring season
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Life cycle of green peach aphid
The green peach aphid has a complicated life cycle. In a single growing season
populations will have multiple asexual generations and one sexual generation
while inhabiting both fruit trees and garden plants. The green peach aphid
overwinters as an egg stage on the bark of fruit trees, specifically peach, cherry,
apricot and plum. Egg hatch occurs about the time of peach bloom. The green
peach aphid has both a sexual and asexual form. The majority of reproduction
occurs asexually by a process called pathogenesis where live young are
produced. Development occurs very quickly, growing from neonate to adult in
as few as 5 days. After 3 or 4 generations on fruit trees winged adults develop
which disperse to other hosts including many vegetable crops.
Generations developing on vegetable crops will have both winged and wingless adults and reproduce asexually. Winged forms will
migrate back to fruit trees. Near the end of the growing season on fruit trees sexual forms of the green peach aphid appear for the first
time. After mating the female green peach aphid will lay eggs on the bark of fruit trees. In total the green peach aphid may have 10 to 15
generations in a growing season. The green peach feed by inserting mouthparts into plant tissue and sucking out the sap. This injures
plants in three ways. First, feeding interferes with proper nutrient transfer in the plant. Second, the green peach aphid can transmit virus
diseases, including cucumber mosaic virus on peppers. Finally, aphids produce a large amount of excrement called honey dew because
of its high sugar content. Honey dew sticks to the leaves and often becomes a substrate for fungus, which causes smutting of leaves
and fruit. Plants injured by aphid feeding will have leaves that appear curled, distorted and discolored.
Treatment measures adopted by EVON with success percentage
1. For killing eggs of aphids on dormant deciduous trees such as peach, almond, plum, nectarine, use after leaves have fallen in early
winter (Dec.) mixing 1litre of mustard oil in 10 liters of water. Add 100 gm soap as emulsifier. Spray again after 2-3 weeks of first spray
but make sure to shake the solution frequently during spraying.
2. Daniel's Bakainu alternating with Kaminee formulation gave excellent control on aphids on tomato and lime in GH, also for weird
black aphid on pepper in GH. Needs further testing.
3. Fava bean aphid
Scientific name :

Aphis fabae

Host : Primary (winter) Fava bean, beans and other legumes
including Euonymus and Viburnum. Secondary (summer) hosts:
beans, haricot beans, potatoes, sunflower, tomato and other
cultivated and wild plants. It has been recorded on almost 300 plant
9
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species.
Time of occurrence :
legumes

Growing season of fava beans and other

Life cycle
Black Aphids (Aphis fabae) has both sexual and asexual generations in its life cycle. It also alternates hosts at different times of
year. The primary host plants are woody shrubs, and eggs are laid on these by winged females in the autumn. The adults then die
and the eggs overwinter. The aphids that hatch from these eggs in the spring are wingless females known as stem mothers. These
are able to reproduce asexually, giving
birth
to
live
offspring, nymphs,
through parthenogenesis. The lifespan of
a parthenogenesis female is about 50
days and during this period, each can
produce as many as 30 young. The
offspring are also females and able to
reproduce without mating, but further
generations are usually winged forms.
These migrate to their secondary host
plants, completely different species that
are typically herbaceous plants with soft,
young growth.
Further parthenogenesis takes place on
these new hosts on the undersides of
leaves and on the growing tips. All the
offspring are female at this time of year
and large populations of aphids develop
rapidly with both winged and wingless
forms produced throughout the summer.
Winged individuals develop as a response
to overcrowding and they disperse to new host plants and other crops. By midsummer, the number of predators and parasites has
built up and aphid populations cease to expand. As autumn approaches, the winged forms migrate back to the primary host plants.
Here, both males and sexual females are produced parthogenetically, mating takes place, and these females lay eggs in crevices
and under lichens to complete the lifecycle. Each female can lay six to ten black eggs which can survive temperatures as low as
−32 °C (−26 °F). More than 40% of the eggs probably survive the winter but some are eaten by birds or flower bugs, and others fail
to hatch in the spring.[
Morphology and biology
Green-brown or black ovoid body of apterous female has wax pollination and big marginal tubercles on prothorax and on abdominal
segments I and VII; body length varies from 1.8 to 2.5 mm. Legs and antenna are light yellow. Tail, siphunculi (2 times as long as
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fingerlike tail), and tarsi are brown-black. Black antenna is two thirds as long as body. Head and thorax of winged female are black
and shiny, and abdomen is black-green. Oval eggs are black. The aphid life cycle includes two host plants. Over-wintering takes
place during the egg phase, near the bud formations on fruit twigs of wahoo (Evonomus europaeus L., Evonomus verrucosa Scop.),
snowball tree (Viburnum opulus L.) and jasmine (Philadelphus coronaries L.). Sexual agamous generations are present during the
aphid life cycle. Larval period lasts 8-15 days. In the zone of greatest harm, the hatching of fundatrices larvae is observed in April.
Life span of apterous parthenogenetic female is 45-52 days; its fecundity can be as many as 30 larvae. The pest feeds on leaves
(prefers the upper side) and flower parts of first host, where it produces two generations. In the middle of May, the winged aphids
migrate to second host (sugar beet, beans, haricot beans, vetch, potatoes, and others cultivated and wild plants). Migration lasts 815 days, depending on weather conditions. During this period, beet has 3-4 true leaves. The insect feeds on the lower side of leaves
along the fibers, forming large colonies. The leaves bend, twist and dry; the crop yield decreases. When the plants become rough
(beet, beans and others), the insects migrate to wild grasses (during the end of July). Viginoparae appear in the second third of
August, and they migrate to first host plant. Reproduction takes place, and eggs are laid until the end of October. Female fecundity
varies from 6 to 10 eggs.
Ecology
Embryonic development begins at the temperature of -5.5°C. Mortality of wintering eggs is not observed even at a temperature of 32°C; adults do not die even at the temperature of -5°C. Hatching of fundatrices larvae is observed at the temperature of 12-14°C (at
the degree days 110°C). The aphids prefer warm and dry weather in April and May for their reproduction. Maximum aphid numbers
are observed in July. Remigration of insects to first host takes place when there is an average daily air temperature of 18°C. The
most favorable conditions for apterous females are temperatures of 20-25°C and relative humidity levels from 70-90%. Within the
territory of the Former Soviet Union, the species produces up to 10-11 generations during a year.
Treatment measures adopted by EVON with success percentage ( Date of application April, 2013. to May 31, 2014):
1. Maintain high moisture level in the soil. It has been seen that fava beans were more affected by black aphids at moisture stress
condition. They are often planted below compost pile drainage along with rayo mustard. Use forceful spray of water at earliest
appearance.
2. Spray Daniel formulation @ twice a week has shown comparatively good control about 40%. Spray once a week.
3. Spray Kamini formulation @ twice a week before flowering stage as it may affect flowers. It is suggested that dilute the
formulation and test in different concentration until there is no flower drop.
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4. Blue beetle on strawberry
Scientific name: Haltica
spp.
Host : Strawberry
Time of occurrence : Mainly
during the growing season of
straw berry .
http://entomology.si.edu/StaffPages/Furt
hD/1980_IsrAltica.pdf

Life cycle :
The life-cycle of Haltica oleracea L. and Haltica lythri Aube is described. Despite of thorough searching of several sites and
consulting many entomological books no further description could be found about the complete biology and ecology. As other flea
beetles, Blue beetles (Haltica spp.) lay the eggs near the root zone of hosts. Eggs are hatched in 12 or 13 days and larvae matured
in about 21 days. Larvae feed on leaves; they go to the soil for pupation after 21-22 days fully developed winged adult emerge
from the ground . http://eurekamag.com/research/025/844/025844142 .php#close). This pest seems very hardy and difficult to control . Till
the beginning of this year at EVON, the use of stinging nettle was quite effective against its larvae and adult but after the May , 2014
stinging nettle extract became completely failed to kill them. During dormant season of blue beetle, cultivate around plants to
interrupt life cycle.
Treatment measures adopted by EVON with success percentage ( Date of application April, 2013. to May 31, 2014):
1. Hand collection and killing is best management practice at EVON. Each day morning two labors collect these insects for 30
minutes.
2. Spraying of stinging nettle solution is effective but don't use repeatedly. Alternate with either Daniel bakaino or Kaminee
formulation.
3. Regular scrapping of soil around root zone may disturb the life stages beetle since larvae expose on the surface and will be
predated by natural enemies.
4. Soil treatment with Neem based botanicals or bakaino might be effective to control soil hibernated stage.
5. Derrisome @ 2 ml per liter of water would be more effective. Use derrisome only in case of urgent case with the care of post
harvest interval
6. Try to use Daniel Timur and Daniel shishnu and Daniel Bakainu at an interval after the Neem extract .
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5. Pumpkin fruit fly
Scientific name: Dacus cucurbitae

Eggs

Pupa

Host : Cucurbits
Time of occurrence :

During growing period
especially after flowering insects are active
i.e. spring and rainy season.
Life cycle :
The life cycle from egg to adult requires 14-27 days. The eggs of the melon fly are slender, white and measure 1/12 inch in length.
Eggs are inserted into fruit in bunches of 1 to 37. They hatch in 2 to 4 days. There are 3 larval stages for this insect. The larvae, or
maggots, are typical fruit fly shape. These maggots reach approximately 1/2 inch in length upon maturity. The larval period lasts from
6 to 11 days, with each stage lasting 2 or more days. Duration of larval development is strongly affected by host. Pupae occur in the
soil beneath the host plant. They are 1/5 to 1/4 inch long, elliptical and dull white to yellowish brown in color. They are distinctly ringed
by narrow yellow bands around each segment. During warm weather the pupal stage lasts 9 to 11 days. Oviposition occurs about 10
days after emergence and continues at intervals. One female may deposit up to 1,000 eggs, although 300 eggs total are estimated in
natural conditions. Females prefer to oviposit in new plant growth such as young seedlings, growing tips, and developing ovaries of
all cucurbits except young cucumbers. Ripe fruits are preferred; green fruits are sometimes used. Because of their high egg laying
capacity and mobility, each female is capable of destroying large numbers of fruit in her lifespan. Adults generally live for 10 months
to a year.
Treatment measures :
1. New: as preventative measures, spray molasses mixed with bakaino. Dissolve 1kg molasses in 7 liters of water and mix
250gm of crushed bakaino and spray once a week.
2. Try using Bakainu ground seeds mixed into soil before planting out seedlings. Keep pheromones freshly stationed around
squash (pharsi) in bottles year round for continuous catching. i.e. NOW
3. Before planting cucurbits, treat soil with mixture of citrus peel, mustard cake and Bakainu. The listed ingredients should be
mixed in the ration of 100:40:200gm each and incorporate around the canopy area.
4. Bakaino mixed with grind up mustard mixed into soil.
1. Preventative measure:
1. Use pheromone trap with cue-lure for monitoring and mass trapping. Hang continuously. Available at Shangrila Banepa. Also
methyl euginol pheromone.
2. Collect infected fruits and dip into water mixed with kerosene oil. This is most important practice to reduce the insect population
13
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3.Use extracts of Neem fruits to repel the female flies, use tobacco extract and ginger extract to kill the insects.

4.Use a cotton pad treated with 0.25 ml of Tulsi (Ocimum sanctum) leaves extract in ethyl acetate for luring and trapping of fruit flies.
5. Treat the soil with Neem granules to kill hibernated maggot and pupa into the soil. Instead of Neem granules try Daniels Bakainu
for this .
6.Use Neem spray to prevent fly from laying eggs. Catch the pest during the adult (fly) stage, before it lay eggs, using the bait
trap. Collect all the dropped fruits and burn or dispose of them effectively and properly.
7. Spray sakhar (molasses) with pyrethrum or Bakainu extracts at the rate of 250 gm sakhar per liter of extracts .
8. Adjust planting time to escape the peak season of fruit fly severity.
9. Community effort should be adopted to manage the insect. Single farmers' effort may not give good control.
10. Netting and bagging of fruits is good solution to avoid fruit fly attack but this method is more tedious.
Fruit flies are notorious insects, the treatment given above except pheromone traps are effective low population but in high population they are
not so effective. Crop rotation is the ultimate means to avoid their attacks. Farmers use strong chemicals so this insect has become very
problematic only in organically grown vegetables.
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6. Pomegranate butterfly
Scientific name: Virachola
isocrates (Fabricius) Host : Pomegranate
fruits

when flowering and
fruiting starts
particularly in rainy
season

Time of occurrence :
When flowering and
fruiting starts particularly in rainy season

Life cycle :
Pomegranate fruit borer or pomegranate butterfly is the most widespread, polyphagous and destructive pest distributed all over India
and common in Asia. Peak incidence is during the month of August in monsoon season, while it is more during November/December
in winter crop. Infestation from flowering to button stage causing loss up to 50 per cent of the fruit . Adult bluish brown butterfly,
female with V shaped patch on forewing. Full-grown larvae are dark brown with short hair and white patches all over the body and
measures about 16 to 20mm long. Eggs are laid singly on tender leaves, stalks and flower buds. Incubation period lasts 7-10 days,
larval period lasts for 18-47 days. Pupation occurs either inside the damaged fruits or on the stalk holding it. Pupal period lasts for 734 days. Total life cycle is completed in 1 to 2 months. The larvae bore into the pomegranate fruits soon after hatching. Once inside
the fruit, larvae (approx 2cm length) feed on the flesh and seeds. The bored hole is plugged by the last abdominal segment of the
larva. When fully grown, the larva comes out by boring through the hard shell and spins a web, which ties the fruit, stalk to the main
branch. Offensive smell and excreta of caterpillars coming out of the entry holes with excreta stuck around the holes. The fruits
rot and drop off. The holes ultimately expose the rest of the fruit to disease, and typically rot off the tree.
Treatment measures :
1. Collect the affected fruits and destroy them properly.
2. Bagging of fruits from early can save from butterfly Oviposition ( egg laying on small fruits)
3.Use of Neem based insecticides @ 2 kg per ropani can repel the adult of borer
4. Cow dung ash mixed with water and spray has been adopted at EVON and gave repelled the butterfly during early stage but later damage
seen.
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7. California red scale
Scientific name: Aonidiella aurantii
(Maskell),
Host: Citrus and other fruits
Time of occurrence: Any time mostly winter
& spring season

Life cycle :
California red scales overwinter on twigs and leaves after harvest. Adult females are legless and immobile. Individual females can
produce 150 crawlers. Crawlers, mobile first stage of the scale, emerge from under the female scale and seek a feeding site generally
within one meter of its origin on a leaf, twig, or fruit. Female crawlers progress through three nymphal instars to become reproductive
adults. Males progress through two nymphal instars, a pre-pupa, and pupa phase to become winged adults. Adult males are short-lived
and expire soon after mating. The life cycle can be completed in six weeks, and thus, multiple generations can occur annually. The
presence of some species of ants can allow dramatic increases in scale populations due to the protection from predators and parasitoids
the scales receive from ants. Populations can increase very rapidly and cause extensive damage to citrus. All phloem-feeding, honeydewproducing pests have the potential to be tended by ants. The ants feed on the honeydew excreted by the pest and protect the pest from
natural enemies. This protection can disrupt biological control programs. Flowers are attacked less often than leaves and twigs. Fruits
infested less often than leaves, but fruit pitting or fruit drop can occur. Honeydew excreted by scales coats the outside of fruits and leaves,
and promotes the growth of sooty mold fungus that inhibits photosynthesis, weakens the plant, and makes fruit unattractive. Leaves are
preferred by the scale and cause yellowing of leaves and leaf drop. Upper surface of leaves typically near the mid-rib or large veins. Toxin
injected by the scales causes a yellow spot around its feeding area. Occasionally roots are also infested by scales. Trunk can become
heavily infested by scales, especially young citrus trees. Twigs can have noticeable twig and limb dieback due to the injected toxin when
scale densities are high.
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1.
2.
3.
4.
5.
6.
7.

Treatment measures :
Use local Rakshi and rub with piece of clothes gave good control by 90-95% control at EVON.
Use of Neem based solutions also gives effective control.
Try Daniel's Bakainu once a week though not tested at EVON and need to conformed.
Scales are not distinct and visible therefore while observing plants one should be very careful while inspecting these insects
Conserve beneficial predators and parasites like green lace wing lady beetles, minute pirate bugs etc.
Prune the scale insects affected branches and branchlets each year during the dormant season.
Spray mustard oil mixing with water and soap either during the dormant season or soon after scale crawlers are active in late winter to
early summer
Complete spray coverage of infested plants (such as the underside of leaves) is needed to obtain good control. Thorough spray coverage
is especially critical when treating scales as these scales are generally less susceptible to pesticides

8.Semi looper larva
Scientific name: Thysanoplusia
orichalcea

( Fabricius,1775)

Host: Potato, tomato , cole crop and
many other fruits and vegetables
Time of occurrence: Almost any time
of the year
Lifecycle :
Each moth lays eggs only under the lower surface of leaves. The shapes of eggs are round and the color of eggs
ranges from whitish to yellowish in 200 in number having 0.5mm size. Eggs hatch within 2-3 days of egg laying and
become larvae. After 4-5 instar of larval stages they feed up to 30-35 days and undergo into pupal stage. The color of
pupa are brown having 20 mm length inside the silken cocoons between the leaves. The pupal period is 35 days. This
insect has 5 generations per year. Several parasites, parasitoids (Apanteles glomeratus) and predators are abundant
against this pest.

Treatment measures :
1. Spray stinging nettle solution twice a week gave perfect (90%) control. This is best option to kill the larva but they are
encapsulated inside the leaves and protected from outside spraying. Hence in such case2. Hand collection and killing is best idea, which is being adopted at EVON.
3. Bacillus thuringiensis if available is another good option.
4. Daniel Bakaino extracts @ 1:3 with water Use Geetimal twice a week that can repel the adult moth

5. Use of Neem@ 5ml per liters of water observed 80 % control.
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6. Try using light trap because moths are attracted and trapped in light trap

9.Tobacco caterpillar

Scientific name:
Spodoptera litura
Host: All vegetables

Time of occurrence:
All seasons

1.

Life cycle :
• Adult moth is stout with wavy white markings on the brown forewings and white hind wings with a brown patch along its margin.
•
Eggs are laid in groups usually on ventral side of the tender leaves and covered with brown hair.
• A single female lays on an average 400 eggs (maximum 2000) in 3 to 4 clusters, each of 80-150 eggs.
• The egg period is 4-5 days. Larva is stout, cylindrical, pale brownish with dark markings.
• The body may have row of dark spots or transverse and longitudinal grey and yellow bands. When fully grown, measures about 35-40 mm in
length.
• The larval period is 14-21 days. It pupates in earthen cells in soil for 15 days.
• Life cycle is completed 30-40 days.
Treatment measures :
1. Collect egg masses and destroy.
2. Collect the gregarious larvae and destroy them as soon as the early symptoms of lace-like leaves appear on castor, cowpea and groundnut.
3. Monitor the emergence of adult moths by setting up of light traps.Use Pheromone trap with spodo-lure to monitor, attract and kill the male
moths @ 12 nos./ha and change the septa once in 3 weeks.
4. Hand collection and killing is best method if infestation is in small area
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5. Sanitation of crop debris and weeds keep field highly clean.
6. Use of Sisnu solution almost 100% is effective.
7. Use Neem solutions also gives almost 90% control.
8. Bacillus thuringiensis if available is another good option.
9. Use Geetimal twice a week .
10. Grow castor as a border (or) intercrop in groundnut fields to serve as indicator (or) trap crop.
11. Avoid migration of larvae by digging a trench 30 cm deep and 25 cm wide with perpendicular sides around the infested fields.
Note - There is not a problem of this pests at EVON so no need to be worried , it is just for general recommendation because this pests is
problematic in vegetables growing areas of Nepal.

10.White grubs / scarabs / Pollen beetle

(Japanese beetle)
Scientific name: i. Phyllophaga spp.

ii. Holotricha spp.
iii. Anomala spp.
iv. Popillia japonica
Time of occurrence : Almost all flowering
vegetables and fruits from June to August

pollen beetle
(Japanese
beetle)

Host : Almost all vegetables and fruit trees

Life cycle :
During the summer, adult beetles are often seen flying around lights at night. Populations of grubs tend to be highest in older plantings,
particularly land that has dense weeds and where there is standing crop including soils high in decomposing organic matter. In spring,
overwintering adults emerge from the ground at dusk, feed on the leaves of trees, and mate during the night. At dawn, they return to the
ground where females lay 15 to 20 pearly white eggs in cells several centimeters below the surface. Eggs hatch in 3 to 4 weeks. Newly
hatched grubs feed on plant roots throughout the summer and complete 1/3 of their development before fall. These grubs burrow below
the up to a depth of 1.5 meters and hibernate. The following spring, adult beetle grubs return near the soil surface and resume feeding.
They continue to feed and grow throughout the growing season and overwinter again the second year. The grubs become fully grown by
late spring of the third year. At this time, they dig cells in the soil and pupate. Pupae become adults by late summer but the beetles do not
leave the ground. New adult beetles overwinter in their earthen cells and emerge the following spring to feed and mate. Most white grubs
complete one generation every 3 years. But some specifies compete their lifecycle within one year and few other complete in 4 years.
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Treatment measures:
1. Do not use un-decomposed manure in the field. Remove the weeds and maintain sanitation.
2. Deep plowing destroys the different stages of white grubs .Install the light trap from June to August.
3. It is supposed that grub population remarkably reduced because of trapped in light traps.
4. Searching of grubs around the root zone of suspected plant which has shown weak and wilt symptom and killing becoming reliable
method at EVON. 5.Use of beneficial entomopathogenic nematode the Steinernema spp. is becoming one of the successful methods
against this insect; and the nematode was tested at EVON and proved successful. For further confirmation, need to be tested
systematically using live sample of white grubs larva. 6.Apply beneficial fungus Metarhizium anisopliae @ 1 kg per ropani during soil
preparation which acts slowly into the soil but it is unavailable at present in market and needs prior information send the order to
manufacturing company the AGRICARE at Chitwan.
7. Soil treatment with Neem based granules 2 kg per 500m2 mixing with soil or soil drenching with Bakaino seed extracts 1:3 ratio
extract in 30 liters per ropani. 8.For the control of pollen beetle (which acts as leaf eater in adult stage and acts as white grub in larval
stage) hand collection and killing is best practice adopted at EVON. Like wise use of Geetimal @ twice a week gave only 20-30 %
control. Spraying of stinging nettle solution on the foliar parts gave 80% control. Similarly, use of Neem @ 5ml per liters of water on
the foliar parts also gives effective control .
9.Pollen beetle larva is a type of white grub, therefore follow the treatment measures as adopted for white grub management.
11.Spidermite
Scientific name :
Tetranichus spp.
Host : Cucurbits, pears
and other vegetables
and fruits
Time of occurrence :

Dry season of the year
or dry condition

Life cycle
There are many species of spider mites, which may cause damage on vegetables and fruits. Dry and hot conditions, high N-doses and weeds and
use of broad-spectrum insecticides are the supporting circumstances. Spider mites inhabit the lower surface of leaves and cause damage by
making large numbers of tiny punctures in the leaf and sucking out the sap. Attacked leaves often have a silvery, “peppered” appearance,
particularly along the veins. The adults, about 0.5 - 1 mm long and just visible to the naked eye are protected by the fine webs which they spin on
the leaf surface. The adults are orange-red to yellow-brown in color. They move slowly and cannot fly. The female spider mite can lay more than
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100 eggs in its lifetime. This is usually 3 to 12 eggs per day. Eggs are yellow. After a few days, a larva emerges with 6 legs. This first larval stage
takes about 3 days, then it moulds into a nymph with 8 legs. There can be 2 nymphal stages. Development cycle depends on the temperature and
host plant. Usually, there are twice as many females than males in a population. Egg laying and development is affected by temperature. The
optimum temperature for egg laying is 30 °C with an individual female laying 100 eggs and living for 30 days. Under these conditions, a new
generation is produced every eight days. After around 8 days the larvae come out of the eggs. When they finish feeding, they turn into nymphs, and
then into mature mites. During the year, 12-15 generations of spider mite are developed. Spider mites suck sap from the plant. This can result in
poor growth of the plant, deformation of leaves and shoots, chlorosis, browning, etc. The leaf is often “peppered” with tiny colorless points alongside
the veins, which sometimes give an almost silvered appearance to the leaf. This eventually results in reduced production. The eggplant fruits are
attacked only when mite populations are very high.

Treatment measures adopted by EVON ( Date of application April, 2013. to May 31, 2014):
1. Grow healthy, vigor and robust crop.
Note - This insect is not problem at
EVON
2. Prune, cut and remove or burn severely affected leaves, branches or plants as a whole.
3. Apply sprinkler irrigation to dislodge the webs made by mites. Maintain appropriate moisture level.
4. Use of soap solution, lime/sulphur solution : 50g of soap fully solved in 10 liters of water, spray the underside of the leaves, not in the hottest time
of the day!
Method of preparing sulphur/lime solution : Put in 100 l of water 6 kg of lime and 12 kg sulphur powder. Mix it. Boil it for 70 minutes. Then add
again water up to the level it was in the pot you are boiling in and keep it another 15 minutes on the fire @ 1.5 to 2 liter per Ropani.
5. Garlic: 150-200 gr. of grinded garlic and dissolve in 10 l of water. Apply it right after preparation. Use when plant is emerging according to
necessary
6.Apply wettable sulphur such as 80% (sulfex wp) @ 3 gm per liter of water

12.Citrus Leaf miner
Scientific name : Phyllocnistis citrella
Time of occurrence : Any time
mostly winter & spring
season
Host : Citrus
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Life cycle :
Citrus leaf miner creates openings that allow for entry of citrus bacterial canker into the tree resulting in infection. The citrus leaf miner moth is about
the size of a mosquito with front wings that are silvery in color with darker stripes and black spots on the tips. Adult moth looks like mosquito – can
be visible early dawn or evening . But active at night . The adult has white and silvery iridescent scales on its forewings. The forewings have several
black and tan colored stripes and distinctive black spots on the tips. The moth is small; about the size of a mosquito (4 mm in length) and can live
about 11 days. It lays her eggs singly on the underside of small new flush leaves. Eggs are usually laid along the leaf‟s mid-vein usually towards the
petiole of the leaf. The number of eggs produced per female may ranges from 30 to 75 eggs. Immediately following oviposition, the eggs are
translucent and whitish in color, and resemble tiny water droplets. Later become yellowish and opaque. They are extremely small. The eggs hatch
in 2 to 10 days depending on temperature. The citrus leaf miner produces four larval instars, with a total development time of 5 to 20 days. These
larvae are translucent, light green in color and very difficult to detect. The second and third instars are translucent, yellowish-green and can reach a
length of 3 mm. The larger larvae are clearly visible and the mines are easily seen due to increased size and the presence of larval feces within the
mine. The mines will meander along the underside of the leaf in a serpentine pattern. The mines resemble a translucent trail of silicone with
darkened areas of excrement. The larvae will rarely cross the midvein or to the upper side of the leaf unless overcrowded. The third instar will make
its way towards the leaf margin where it will molt into the fourth instar which forms a silken cocoon within the mine. As the silk dries it curls the leaf
edge over the cocoon forming a protective pupal cell. The pupa is yellowish-brown and darkens with age. It can easily be revealed by peeling open
the pupal cell. The pupation stage requires 6 to 22 days to complete. The entire life cycle requires 14 to 50 days depending on temperature.

Treatment measures adopted by EVON ( Date of application April, 2013. to May 31, 2014):
1. Citrus leaf miner moths are attracted to new flush of citrus trees. Therefore, do not apply nitrogen fertilizer to hasten over growth of
new shoots.
2. Avoid pruning live branches more than once a year, so that the cycles of flushing are uniform and short. 3.Once the leaves harden,
the pest will not be able to mine the leaves. 4.Do not prune off leaves damaged by citrus leaf miner because undamaged areas of
the leaves continue to produce food for the tree. 5.Prune the affected part only in case of severe attack. 6.Where citrus leaf miner
is a problem, remove water sprouts that might act as a site for the moths to lay eggs .7.Use of local Rakshi has minimized the
infestation of leaf miner by 70% at EVON. 8.Use of Neem based solutions @ 5ml/liter of water gives good control. 9.Use of
Derrisome gave almost 100% control at EVON.
13. Stink bugs / Painted bugs
Scientific name- Bagrada hillaris

14.Green Stink bug
3. Scientific name- Nezara spp.

Host- Cole crop and cucurbits
Time of occurrence – During the growing season

Host - Litchi

Time of occurrence- During the growing
the season

2. 15.Citrus stink bug
4. Scientific name - Rhynchocoris
humeralis
Host -Citrus

Time of occurrence and infestation
After flowering to fruiting
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Life cycles :
Overwinter as adults, but may continue to Life cycle of Nezara spp.is similar with
Life cycle is similar with Bagarda
reproduce if temperatures are mild and preferred Bagarda hillaris but duration differs from
hillaris and Nezara spp.but duration
food is available. Adults are usually found in pairs, growth stage to stage.
differs from growth stage to stage.
end-to-end. Tend to fly when temperatures are
quite warm 29o C. Each female can produce more
than100 eggs. Eggs – color varies with age
progressing from dirty white to orange-red. Hatch
in 3-4 days depending on temperature. Immature
are 5 nymphal instars. Newly emerged nymphs of
all stages are orange-red but legs, head and
thorax darken quickly. First instars usually remain
near the empty eggshell and do not feed on
plants. Older nymphs develop wing pads prior to
becoming adults. Several generations per year
depends on temperatures.
Treatment measures adopted by EVON (Date of application April, 2013. to May 31, 2014)
1.Collect nymphs and adults using insect sweep net in the morning or evening hours and destroy them.
2.Hand collection adult insects are best solution at EVON especially in Tayberry.
3. Natural enemies like spiders, tachnid fly(Trichopoda pennipes), big head ant (Pheidole megacephala) are known to predate on
the nymphs.
4. Use trap crops such as cowpeas, beans, crucifer crops and get them trapped and destroy afterwards.
5. Use wood ash or cow dung ash (by dusting) over the plant parts in the morning.
6. In case of severe infestation use of Neem also gives good control.
7. Try Daniel bakaino/Kamini formulation or derrisome as last resort once a week .
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16.Raspberry leaf folder
Scientific name :
1. Choristoneura rosaceana
2. Argyrotaenia citrana
Host : Raspberry and Black berry Preferred hosts are
woody plants and members of the family Rosaceae. Ash
(Fraxinus sp.), basswood (Tilia sp.), birch (Betula sp.),
blackberry and raspberry (Rubus sp.) etc.
Time of occurrence: Flushing time in spring

Larva folding the leaf

Leaf damage

Larva and adult

Life cycle of raspberry leaf folder :
As the larvae feed, they roll and tie together individual or clustered leaves at the shoot tip with webbing. The rolled leaves form a protective
nest indicating the presence of leaf roller larvae. Eggs are laid in flat masses on the upper side of leaves. Egg masses may contain 200900 individual eggs and are covered by the female with a waxy substance. First instar larvae hatch in 5-12 days and crawl to a protected
location on the underside of leaves, in the buds, or under the calyx of a fruit. Young larvae may also disperse to other hosts by ballooning in
the wind on a silk thread. Later instar larvae construct tubular shelters by webbing leaves. Larvae typically complete six instars, and second or
third instars may overwinter in the fall and complete development in late May to mid-June. Pupation occurs in the final feeding shelter and lasts
approximately 10-12 days.
Treatment measures adopted by EVON with success percentage ( Date of application April, 2013. to May 31, 2014):
1. Manually remove the folded leaves and larva inside is best method of minimizing pest attack.
2. Proper sanitation practices during the dormant season will also help prevent a buildup of leaf rollers because most overwintering larvae
survive in plant debris on the ground, in surrounding weeds, or in debris pinned between canes.
3. Destroy weeds, move trash into the middle of the row for cultivation and wait until leaves fall before training canes.
4. Use Neem and bakaino extracts @ 1;3 ratio with water.

24

25

17.Raspberry weevils/Root
weevil/Black vine weevil/ Wood
weevil
5.
6.
7.
8.

Scientific name:
1.Otiorhynchus sulcatus
2.Otiorhynchus cribricollis
3.Pantomorus cervinus
9. 4. Nemocestes incomptus

Host: Raspberry, beans and
strawberry root
Time of occurrence : Almost all season
particularly in spring and rainy season

Life cycle: A number of species of weevils are found in raspberry fields. The larval stage is the most damaging. Larvae feed on roots and can completely
devour small rootlets and destroy the bark and cortex of larger roots. Plants will soon begin to wilt because they are no longer able to provide moisture for
the leaves. Adult weevils are nocturnal Newly planted fields are more susceptible to root weevil attack. Adult weevils are nocturnal feeders and become
active after sundown.

Treatment measures adopted by EVON ( Date of application April, 2013. to May 31, 2014):
1. Regular observation of weevils, removing affected plant parts, hand collection of insects are the usual practices adopted at EVON.
2. Manage weeds in the infested area to eliminate alternate food sources for adults and larvae.
3. Applying foliar sprays at night will usually improve efficacy of the insecticide. But till to date only Neem and geetimal have been used at
EVON and showed less effective.
4. Use of Metarhizium and Neem granules may control the insects .
5. Use of cow dung ash may give good control need to be tested. Dusting of cow dung ash might be good solution to repel the weevil.
6. Since the insect completes its pupal stage into the soil, therefore soil treatment is recommended using Neem based pesticides as in
fruit fly of cucurbit.
Note - No prominent damage has been recorded till to date; though the weevil numbers can be seen abundantly at EVON. Therefore,
need to be monitored more carefully.
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18.
Leaf
miner

Scientific name 10. Host
Liriomyza
Pea,
huidobrensis
bean, and
potato

Time of
occurren
ce
Tomato
growing
season
Life cycle – This is the grayish black small fly having 1.3-2-3 mm body length. The damage is caused by larvae mining into
leaves and petioles. Mines are usually dampened and black and dried brown areas and are usually associated with midrib and
lateral leaf veins. Mating takes place from 24 h after emergence and a single mating is sufficient to fertilize all eggs laid.
Female flies puncture the leaves of the host plants causing wounds which serve as sites for feeding or oviposition.
Eggs are inserted just below the leaf surface. The number of eggs laid varies according to temperature and host plant.
Eggs hatch in 2-5 days The duration of larval development is generally 4-7 days at above 24°C .There are three larval
stages that feed within the leaves. The larvae predominantly feed on the plant in which the eggs are laid. Pupae may be found in crop
debris or in the soil. Pupation takes place within the sclerotized skin of the third larva and gives rise to adult flies. Pupariation is adversely
affected by high humidity and drought. Adult emergence occurs 7-14 days after pupariation, at temperatures between 20 and 30°C . Adults
are primarily active in early morning, shortly after sunrise, and again just before sunset (Weintraub and Horowitz, 1996). In California,
USA, it completes its life cycle in 17-30 days during the summer and in 50-65 days during the winter (Lange et al., 1957). Adults generally
live for 15-30 days, and females generally live longer than males.
In Peru, the life cycle is as follows: egg stage (3-4 days); first-instar larva (3-4 days); second-instar larva, 2-3 days; third instar 3-4 days;
pupal stage (12- 18 days). Females had an average longevity of 3-28 days; male longevity was 2-6 days. The mean number of eggs laid
per female in winter was 117 and in spring was 161 (Mujica and Cisneros, 1997).
Treatment measures adopted by EVON ( Date of application April, 2013. to May 31, 2014):
1. Collect and destroy severely mined leaves.
2. Use yellow sticky traps (2x50 cm white polythene sheet painted with the glue prepared by well mixed wood gum (0.5 liter) paper
gum(0.5 liter), and yellow dye (20gm) in the crop field for monitoring and mass trapping purposes.
3. Apply 1-1.75 kg fine ash of lanata camera per 200gm plot or Neem product( 0.15% ww Azadirachtin) @ 5ml per liter of water to
manage the larvae of leaf miner fly.
4. Spray fruit extract of Chinaberry ( Melia azadarach) as a feeding deterrent to adults and to reduce oviposition rates.
5. Use of Daniel solution may work against this insect , since the infestation is very low at EVON so only removing of infested leaves
are common practice here.
6. 2. Use of sticky trap was not so effective might be due to low quality trap.
7. Use cow urine + Kamini solution twice a week. and Use Geetimal twice a week.
8. Sanitation of field is very essential part .
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9. Red ants

Scientific name11. Host
Dorylus
Potato and
orientalis
other root ,
Westwood
tuber crops

Time of
occurrenc
e

Potato
and
Rhubarb

Life cycle:

Red ants are social insects, queen, workers (all female sex), and males area members in the colony of a nest. The nest is usually built
down the soil at a depth ranging from 1.5-2m. The subterranean worker ants forage for food in an underground trail from the colony to the
food resource areas. During early infestation, the plants wilts temporarily in the day and then recovers in the morning, while, plant wilts
permanently during server infestation. The pest is polyphagous in nature. It causes heavy yield losses in potato, eggplant and crucifer
crops.
The red ant workers are 3-6mm in body length. They are sterile females with no functional eyes. They are all blind. They are reddish
brown in color. Male and queen red ants are comparatively larger in body size, and look like wasps. They are primarily reproductive ants.
The queen is wingless and brown in color. It has comparatively big abdomen. The male is dark brown in color. It has two pairs of
membranous wings. Many males exist in one nest. Workers are mainly responsible to cause damages on a very wide range of host plants.
Treatment measures adopted by EVON
Most effective treatment found at EVON:
1.Use of timur and garlic extract @ 200 gm each mixed with 5 liters water gave 80% control in rhubarb. but need to repeat twice a week.
Other treatment possibilities are:
2. Use of Bakaino extract gave 70% control in early 2014 . From 2014 onwards there is no problem of red ant in EVON.
3. Use of baits- Place the non-poisonous bait into soil at about 2cm down the earth. Small piece of PAUROTI (wheat bread) at one
spot is sufficient but many potential places in a field should be accommodated with these baits. In case, ant's presence is indicated
in baits, next time several baits can be used to attract the ants and after some hours these baits having ant colonies should be
removed from the places and killed/destroyed.
4. In case, ant's presence is indicated in baits, next time several baits can be poisoned wheat The bread could be kept poisonous
with strong organic insecticides like derrisome . and kept for poisoning
5. Some recommendations made by Department of Agriculture
a. Drench aqueous solution of Azadirachtin (0.00045%) @ 100 ml per plant in soil near plant stems (Joshi, 1998).
b. Drench water diluted cow urine (1 part cow urine in 5 parts of water) combining with tobacco dust (5 g in one liter of diluted cow
urine) in the soil @ 100 ml/plant at tuber initiation and repeat drenching on 30 days after the first treatment (Joshi, 1998). Note
that twenty four hours fermented cow urine is preferred. C. Apply Neem based granule insecticides @ 2 kg per ropani apply
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uniformly into the soil during field preparation. D. Find out the colony of red ants and remove from there. It should be community
effort with the help of red ant expert.

20. Citrus mealy

Scientific name12. Host

bug

Planococcus
citri

Tomato, egg plant, cauliflowers,
guava, litchi, mango, citrus tree
banana, coffee , cotton
groundnut

Time of
occurrence

Any time of the
year

Life cycle

Male citrus mealy bug live for approximately 27 days, and the females live for approximately 115 days. Life cycle duration ranges from
20 to 44 days. Citrus mealy bug populations are generally composed of equal numbers of males and females. Eggs hatch in 2-10 days.
Male citrus mealy bugs have 4 nymphal stages called instars. Each nymphal stage is separated by a molt. Based on laboratory studies
on coffee leaves, the first nymphal stage lasts for 7-14 days, averaging 9.9 days; the second, 6-16 days, averaging 8.7 days; the third,
2-3 days, averaging 2.5 days; and the fourth, 1-6 days, averaging 3 days. Two days later, the nymph start spinning a cocoon around
itself. This cocoon is continuously spun increasing in density until the winged adult mealy bug is ready to emerge two molts later.
Female mealy bugs have only three nymphal stages. Based on laboratory studies on coffee leaves, the first nymphal stage lasts for 717 days, averaging 11.5 days; the second, 5-13 days, averaging 8.2 days; and the third, 5-14 days, averaging 8.4 days .Male mealy
bugs live for 2-4 days after the final nymphal molt. Females live for an average of 87.6 days as adults and may start laying eggs 15 to 26
days into her adult life . Females lay from 200 to 400 eggs, averaging 300 eggs in a lifetime. Damage is generally increased in severity
when the citrus mealy bug is associated with ants. Citrus mealy bugs suck sap, secrete honey dew which in turn develop sooty mold.
Treatment measures adopted by EVON ( Date of application April, 2013. to May 31, 2014):
1. Cut and destroy severely infested branches. Plants should be maintained in a healthy condition, avoiding water stress. Plants should not
be kept in the field long past their peak yielding period.
2. Dig or scrap the soil 6 inches deep around the tree trunk for destroying eggs in April -May
3. Maintain the plants healthy and robust avoiding moisture stress.
4. Use lady bird beetle and wasp as natural predators.
5. Use Mohi ( sour whey) twice a week gave good control (55%) at EVON.
6. Spray mustard oil @ 5 ml/lit of water during dormant season.
7. Spray verticillium lecanii @ 2 gram / liters of water
8. In case of severe attack, banding one foot wide alkathane around the tree fastened by twine with a grease barrier at the lower end in
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the month of November can give good management .

21.
Whitefly

Scientific name13. Host
Bemisia tabaci
Tomato

Time of
squash, occurrence
melons,
cucumbers, plant
pumpkins,
tomato growing
season

family
tomato,
eggplant,
potato,
cotton
okra, bean
family beans, soybean,
peanuts and many
ornamental plants.
Life cycle

The adult whitefly is very small: about 1 mm long, silvery-white in color and with wings of a waxy texture. It is found often on the underside
of the foliage where it sucks the plant sap. White fly can also transmit viruses The female may lay 100 or more eggs. The egg is pearshaped and about 0.2 mm long. It stands upright on the leaf. The eggs are anchored by a stalk which penetrates the leaf through a small
hole made by the female. Water can pass from the leaf into the egg, and during dry periods when there are high numbers of eggs, the
plant may become water-stressed. Eggs are white when first laid but later turn brown. Early in the season, eggs are laid singly but later
they are laid in groups. They hatch in about 7 days. When the nymphs hatch they only move a very short distance before settling down
again and starting to feed. Once a feeding site is selected the nymphs do not move. All the nymphal instars are greenish-white, oval and
scale-like. The last instar (the so-called “pupa”) is about 0.7 mm long and the red eyes of the adult can be seen through its transparent
back. The total nymphal period lasts 2 - 4 weeks depending on temperature. Nymphs complete 3 moulds before pupation.

29

30

Treatment measures :
1. Use yellow sticky traps . Trap flutters adults using sweeping net immediately after jerking of plants . The movement of whitefly adults can be
monitored with yellow sticky traps. Careful monitoring of the types and numbers of insects caught on the traps should be done as yellow traps may
also attract large numbers of useful natural enemies! Proper monitoring of the whitefly population should be done regularly to detect early
infestation. The easiest method of monitoring for whiteflies is leaf inspection. Sampling 100 leaves per field (one leaf on each of 100 randomly
selected plants) can provide a very good estimate of the average whitefly population density in the field, but fewer samples are usually all that is
needed to make a management decision. Check for natural enemies, they may be many of them!
2. Plant resistant or tolerant cucumber varieties where available. Destroy old crop residues that harbor whitefly infestations unless large numbers of
natural enemies of whitefly are detected. Destroy all crops residues infected with virus.
3. Susceptible crops should not be grown continuously because whitefly populations expand rapidly if there is a continuous supply of food.
4. Avoid planting next to crops infested with whitefly and avoid carry-over from infested plant material.
5. To protect seedlings, insect netting or screen cages of very fine wire mesh, placed over nurseries, helps reducing initial whitefly infestation of young
plants. This is especially useful to prevent early infection with virus diseases, transmitted by the whitefly.
6. Under field conditions, there are several types of barriers that can reduce whitefly problems. These include reflective mulches that tend to repel
whiteflies, oil-coated yellow mulches that act as a trap for whiteflies, and intercropping. For example, intercropping with sorghum reduced whitefly
population and had the best yields and effects on predators (Tumwine, 1999).
7. Planting time also can be an effective tool to avoid whiteflies because they reproduce more rapidly under hot, dry conditions. Thus, planting during
or shortly after rainy season allows crops to be established and even mature before conditions are favorable for rapid population increases.
8. Avoid unnecessary applications of pesticides to prevent secondary outbreak of whiteflies (due to elimination of natural enemies).
9. If severe infestation of whiteflies Use Daniel solution twice a week or Cow urine + kamini solution or Use Neem solutions @ 5 ml/ liter of water
twice a week or Cow urine + kamini solution water twice a week or Use Geetimal twice a week.
10.
Conserve lady beetles, and other natural enemies as far as possible.

22. Stem borer

Scientific name

14. Host

Stromatium barbatum
Cerambycids

Citrus and
mango

Time of occurrence
Any time of the year
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Life cycle :
Releasing the saw dust excreta outside the hole is the sign of borer infestation. Identification: larvae elongate and cylindrical with reduced head and legs,
to 38mm long and 9.5mm wide. Adult beetles 12-28mm long, reddish-brown to almost black, covered with fine, short buff hairs, antennae up to 1.5 times
body length. Hosts: 350 species of seasoned hardwood and softwood timber and plywood including eucalyptus, pine, elm and oak. Drywood longicorn only
attacks seasoned timber. Detection: Larvae: form irregular tunnels tightly packed with very fine powdery material; in heavy infestations tunnels can
interlace so interior of wood is reduced to powder and exterior surfaces are left intact; can take up to 10 years to emerge. Most often detected in packing
material, dunnage, furniture and sporting goods. Adults: emerge during summer, active at night.

Treatment measures adopted by EVON ( Date of application April, 2013. to May 31, 2014):
1. Plugging the hole with kerosene soaked cotton swab with the help of long metal needle.
2. Pruning of affected branches and branch lets and some time whole tree if attack is severe.
3. Catch and kill if adult beetles are roaming around the tree.
4. Monitor the tree trunk and branches regularly to assess the infestation of borers.
5. Remove the loose bark and cracks and crevices where adult can lay the eggs.
6. Need to be tested. If botanicals can repel the insect.
Prepared by – Madhu Sudan Paudyal
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Natural enemies (Predators, parasites and microbial) of crop pests.
S.N. Name of NE's

1.

Lady beetle

Host

Effectiveness Conservation

Aphids

Larva feeds
200-300
aphids in total
life period
Adult feeds
50 aphids
/day

Picture

1. Avoid broad
spectrum pesticides
2. Provide shelter
plants having pollen
and nectar
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S.N. Name of NE's

2.

Carabid beetle

Host
Lepidopterous
larvae, eggs
of sucking
bugs, soil
insects
lepidopterans
and major
predators soil
insects

Effectiveness Conservation

Ability to
cover large
distance.
Habitat under stone
and debris

3.

Crysoperla

Conserve their
habitat

-Needs sufficient
moisture

Aphids,
Pupae of
whitefly,
aphids and
eggs of moth
and butterflies

Picture

329 pupae of
whitefly;
100-600
aphids

-Adults are pollen
eater
-Comparatively
tolerant to
organophosphates
pesticides
- Larva are predator

4.

Syrphid fly

Aphids

Larvae are
voracious
feeder 400
aphids per
larva

Avoid broad
spectrum pesticides
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S.N. Name of NE's

Host

Moths, Flies,
Beetles
5.

Spiders

Aphids, Mites,
Larva
Etc

6.

7.

Mantid

Predatory
cricket

Effectiveness Conservation

Picture

Voracious
feeder and eat
5 large insects
Mulching. Protection
/larva but
from sun and rain .
depends upon
stage and
species.

Indiscriminate
hunters

Eats many
large insects
/day

Avoid broad
spectrum insecticides

Eggs and
small softbodied
insects.

An excellent
egg predator

Vegetation and
mulch
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S.N. Name of NE's

9.

10.

Andrallus bug
(pentatomid)

Rhynocoris
bug
(Reduvididae)

11.

Staphyllinid
beetle

Dragonfly
12

Diplacodes sp.

Host

Effectiveness Conservation

Larval stage
of Spodpotora
and many
insects of
larval stages

Larval
predator

Mostly larva . They kill the
prey by inserting their mouth
parts and inject a toxin into the
prey that paralyzes the prey
and makes easy to suck out
the liquid contents .

Generalist
Predator, feeds on eggs and
small bodied insects

General predator of rice pests.
Predation takes place in
white back plant hoppers, leaf
hoppers, small grasshoppers
etc

Picture

Avoid use of broad
spectrum insecticides

Avoid use of broad
spectrum insecticides

Avoid use of broad
spectrum insecticides

Do not use
pesticides, maintain
water level for its
breeding/ population
building up.
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S.N. Name of NE's

13

Long horned
grasshopper
Predator

14

15

Damselfly
Agriocnemis
spp.

Predatory
Black ant

Host

Effectiveness Conservation

General predator of rice pests.
Predation takes place in
white back plant hoppers, leaf
hoppers, small grasshoppers
etc

Adults
consume
large
numbers of other insects
such as hoppers, moths of
pyralidaye
and
flies,
mosquitoes and moths and
some eat beetles and
caterpillars.

Mostly soil dwelling insects.
General predators

Picture

Do not use
pesticides, maintain
grassy bond to build
populations.

Avoid
indiscriminate use
of pesticides. They
are often used as
an
indicator
of
whether water is
clean or polluted.
Their presence is
strongly affected by
different
factors
such as water flow,
pollution
and
vegetation.
Do not use dust and
granule formulation
in the soil . Do not
use pesticides /
maintain bushy
vegetation and rich
biodiversity of plants
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S.N. Name of NE's

16

Hornet

17

Robber fly
(Asilidae)

18

Earwig

Mirid bug
19

(Cyrtohinus
lividipennis)

Host

Effectiveness Conservation

Any kind of insects , it is
hostile predators / carnivore
insects . general predators.

Do not use pesticides
/ maintain bushy
vegetation and rich
biodiversity of plants

Any kind of insects , it is
hostile predators / carnivore
insects . general predators.

Do not use pesticides
/ maintain bushy
vegetation and rich
biodiversity of plants

Mostly soil dwelling insects.
General predators

Eggs and nymphs of brown
plant hopper and other plant
hoppers

Picture

Do not use dust and
granule formulation
in the soil . Do not
use pesticides /
maintain bushy
vegetation and rich
biodiversity of plants
Avoid
use
of
pesticides on lower
areas
of
plant
canopy.
Systemic
insecticides kill this
insect.
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S.N. Name of NE's

20

Tiger beetle

Host

Effectiveness Conservation

Particularly predator of rice
bug (oryza sativa) and other
small insects.

Picture

Sandy habitat types
under free from
human disturbance:
beaches, pine
barrens, riparian and
vehicle free zones

Parasitoids: wasps
Helicoverpa,
1.

Trichogramma
spp.

2.

Cotesia spp.
parasitoid
wasps (larval
parasitoid)

3.

Bracon hebetor
(larval
parasitoid)

egg parasitoids

Leucinodes,DBM,etc
and many moths and
butterflies

Diamond back
moth and
cabbage butterfly
and other many
butterflies larva

35-50 DBM larvae
daily and 1000 DBM
larvae during life
period. Avoid use of
broad spectrum
insecticides. Needs
popln. of host IP's in
the field as food for
these NE's .

Tomato fruitworm
(Helicoverpa
armigera)

Do not spray
pesticides. Maintain
year round flowering
shrubs .
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The Microbial fungus, bacteria and virus described below are naturally present in agro-ecosystem; if chemical pesticides
are not used. Besides this, these microbial are also commercially available as bio-pesticides in the market.
Microbial fungus

1.

2.

Entomophaga
Grylli (Fungus)

Zoopthora
radicans
(Fungus)

Images

Most
spores are
grasshoppers
white
spp.

Infected GH cling to
upper portions of plants
before they die

Wide host
range
specially
aphids and
Lepidoptera

Infected aphids die after
covered by spore
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3.

Beauveria
bassiana
(Fungus)

4.

5.

Verticillum sp.
(Fungus)

Whitefly,
thrips,
Aphids and
mealy bugs

Wide range
of coleoptera
Metarhizium
and
species(Fungus)
lepidopteran
pests

Fungus
6.

large host
range ; soil
inhabiting
insects ,larva
and aphids
,thrips

Nomuraea
ridleyi

Many
noctuids
such as
Helicoverpa
armigera,
Spodoptera
litura,
Tricoplusia
ni,

Depends
upon soil
texture,
moisture,

Avoid the use of
herbicides and fungicides

temp.,host

Depends
upon soil
texture,
moisture,
temp.,host

Depends
upon soil
texture,
moisture,
temp.,host

Undisturbed
and
uncultivated
natural
patches
around crop
field

Avoid the use of
herbicides and
fungicides. maintain the
soil moisture

Avoid the use of
pesticides / or minimize
the use of chemicals .
Maintain the soil moisture
.

Avoid the use of
pesticides / or minimize
the use of chemicals .
maintain the soil moisture
.
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7.

Parasitic
Nematode

White grubs
and cut worm

Depends
upon soil
moisture,
and
temp.

Avoid the use of
pesticides in the soil ,
maintain the soil moisture
.

Bacteria and Virus

Bacteria :
1.

2.

Bacillus
thuringiensis

Butterflies and moth
larva (early stage)

Virus:

Larva of Helicoverpa
spp. and

Nuclear
polyhedrosis virus

Spodoptera spp.

Works above
15°c,deactivate by sunlight

Deactivated by sunlight,
therefore
Spray in the evening

Prepared by – Madhu Sudan Paudyal , Plant Protection
Date Saturday, Oct 17, 2015
40

41

Commonly found plant diseases at EVON
1. Late blight (Phytophtora infestations)

Host : potato and tomato

Disease cycle
Dew and splashing rain may spread spores over shorter distances. Disease development is promoted by cool wet conditions. Spore production is favored by
temperatures between 18 and 21°C and humidity near 100%. Moisture is very important: when humidity decreases below 80%, spores die quickly. Infection
therefore, only occurs when a layer of water is present on the leaf. Symptoms usually appear about 5 days after infection, depending on weather conditions. Soon
after symptoms appear, new spores are formed which can cause new infection cycles. The diseased leaves and fruits and infected seeds are source of infection.
The disease in later condition is windborne even can travel up to many kilometers.
Symptoms - During moist conditions, a white downy mold appears at the margin of the affected area on the underside of leaves. When stems are affected,
portions of plant beyond the blight spot may dry up. The blight lesions can expand rapidly and result in extensive, sometimes complete defoliation within 2 weeks.
In dry weather, affected leaves may appear dry and shriveled. When fruits are infected a grayish green water-soaked spots enlarge until the entire fruit is involved.
Affected areas become dark brown, firm, wrinkled and have a relative definite margin. The fruit tissue remains firm at first with varying depths of discolored tissue
below the skin. Secondary organisms may invade affected fruits and cause a soft rot.

41

42
Disease Management – Preventive measures are the best way to manage the disease. Monitoring should be done more frequently when environment is
favorable for the disease. Use resistance/tolerance against late blight if available. Elimination of sources of infection (sanitation) is the most important but also
most difficult prevention activity as it should involve many farmers in an area. Spores can spread over long distances with the wind! Sanitation may include
destroying potato cull piles, preventing growth of volunteer potatoes (that are left in the field after harvest and sprout as “weeds” in the succeeding crop), removing
all potato plant left-overs from the field. Use healthy planting material When possible, limit leaf wetness period, which promotes sporulation and infection, by not
using overhead irrigation or irrigating early in the morning to allow quick drying of the leaves. Also avoid growing potato in shady areas or areas with little wind as
this will increase leaf wetness period. Rough out the diseased potato plants if they are few. Maintain adequate plant spacing- not to plant too dense. Do not use
over dose of Nitrogen fertilizer and use appropriate moisture contents. Follow proper hilling that will reduce the incidence of tuber infection. When the foliage has
been affected by late blight, it should be destroyed at least one week before harvest. This practice reduces the chance of tuber infection by contact with infected
leaves and stems and promotes skin suberization, making tubers less vulnerable to infection. Use sufficient compost in the field so that beneficial organism can
grow and minimize the late blight. Be careful when weather is moist and cool. Remove weeds and alternate hosts if present. Use antagonistic fungus such as
Trichoderma spp. in combination with compost. Spray 1 % Bordeaux mixture properly under the foliage, stems along with upper part upper part using plastic
sprayer if disease is severe.

Symptoms

Disease

2.Phytophthora parasitica

2.Root rot
in citrus

Symptoms

Sc. name

1.Phytophthora citrophthora

Disease

15.

16.

Phytophthora root rot causes a slow decline of the tree. The leaves turn light green or yellow and may drop, depending on the
amount of infection. The disease destroys the feeder roots of susceptible rootstocks. The pathogen infects the root cortex, which
turns soft and separates from the innermost part of the roots. If the destruction of feeder roots occurs faster than their regeneration,
the uptake of water and nutrients will be severely limited. The tree will grow poorly, stored energy reserves will be depleted, and
production will decline. Disease symptoms are often difficult to distinguish from nematode, salt, or flooding damage; only a laboratory
analysis can provide positive identification.
Phytophthora species are present in most citrus orchards. They can survive adverse conditions as persistent spores in the soil.
During moist conditions, large numbers of motile zoospores, which can swim in water for short distances, are produced. Zoospores
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are the infective agents that are carried in irrigation or rainwater to the roots. Phytophthora citrophthora is a winter root rot that also
causes brown fruit rot and gummosis. Phytophthora citrophthora is active during cool seasons when citrus roots are inactive and
their resistance to infection is low. Phytophthora parasitica is active during warm weather when roots are growing.

cycle

Management

1. Provide adequate soil drainage and avoid over irrigation. If destruction of feeder roots is minimal, corrective action may include increasing
irrigation intervals, switching to alternate middle row irrigation or a different irrigation system such as mini sprinklers, and installing subsoil tiles. 2.
Resistant root stock - when replanting or establishing new plantings, choose resistant rootstocks where possible, but also consider tolerance to
other diseases, nematodes, and cold. The most tolerant rootstocks are trifoliate orange. 3. Cultural controls and the use of resistant rootstocks are
acceptable management methods in an organically managed citrus grove. 4. Monitoring and Treatment Decisions- If a tree growing on
susceptible rootstock looks stressed, dig up some soil and check the feeder roots. Sample P. parasitica during July through September, and P.
citrophthora during January through March. Phytophthora populations of greater than 15 to 20 propagules per gram of root zone soil may warrant
treatment. When planting or replanting in soil infested with Phytophthora, or when susceptible rootstock has to be used, fumigation may be
feasible if no other adverse conditions persist.

3.Powd
ery
mildew
of
cucum
ber
Erysiphe
cichorac
earum

17.

Sympto
ms

Powdery mildew first appears as white, powdery spots that may form on both surfaces of leaves, on shoots, and sometimes on
flowers and fruit. These spots gradually spread over a large area of the leaves and stems. Leaves infected with powdery mildew may
gradually turn completely yellow, die, and fall off, which may expose fruit to sunburn. On some plants, powdery mildew may cause the
leaves to twist, buckle, or otherwise distort. Powdery mildew fungal growth does not usually grow on vegetable fruits, although pea
pods may get brownish spots. Severely infected plants may have reduced yields, shortened production times, and fruit that has little
flavor. A wide variety of vegetable crops are affected by powdery mildews, including artichoke, beans, beets, carrot, cucumber,
eggplant, lettuce, melons, peas, peppers, pumpkins, radishes, squash, tomatoes, and turnips. Powdery mildews generally do not
require moist conditions to establish and grow, and normally do well under warm conditions; thus they are more prevalent than many
other leaf-infecting diseases.

Disease

All powdery mildew fungi require living plant tissue to grow. Year-round availability of crop or weed hosts is important for the survival
43

cycle

Manage
ment
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of some powdery mildew fungi. Special resting spores are produced, allowing overwinter survival of the species that causes the
disease in cucurbits, lettuce, peas, and certain other crops. Powdery mildew spores are carried by wind to new hosts. Although
humidity requirements for germination vary, all powdery mildew species can germinate and infect in the absence of free water. In fact,
spores of some powdery mildew fungi are killed and germination is inhibited by water on plant surfaces for extended periods.
Moderate temperatures (16° to 27°C) and shady conditions generally are the most favorable le for powdery mildew development.
Spores and fungal growth are sensitive to extreme heat (above 32°C) and direct sunlight.
1. Use different types of oils including horticultural oils, Neem oil, jojoba oil, sulfur, and the biological fungicide Serenade. With the
exception of the oils, these materials are primarily preventive. Oils work best as eradicate but also have some protectant activity. Be
careful, however, to never apply an oil spray within 2 weeks of a sulfur spray or plants may be injured. Also, oils should never be
applied when temperatures are above 32°F or to drought-stressed plants. 2. Use sulfur products to for powdery mildew control in
gardens are wettable sulfurs that are specially formulated with surfactants similar to those in dishwashing detergent However, sulfur
can be damaging to some squash and cucumber varieties. 3.Biological fungicides Bacillus subtilis if available is beneficial
microorganisms formulated into a product that, when sprayed on the plant, destroys fungal pathogens. 4. Use of Baking soda @ 5gm
/liter of water and spraying of milk 1:9 parts spray twice a week. Keep plant sunny place and non humid condition. Remove diseased
leaves and burry in deep pit.

Viral diseases
Virus diseases of greenhouse and field tomatoes occasionally cause serious damage and large economic loss. The amount of loss can vary
from 5% to 90% depending on the virus disease involved, the strain of the virus, the variety of tomato, the age of the plant at infection time,
the temperature during disease development, the presence of other disease and the extent that viruses have spread in the planting and
ways of crop management. Viruses differ from fungi and bacteria in that they do not produce spores or other structures capable of
penetrating plant parts. Since viruses have no active methods of entering plant cells, they must rely upon mechanically caused wounds,
vegetative propagation of plants, grafting, seed, pollen, and being carried on the mouth parts of chewing insects.
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4.Tobacco mosaic virus

Disease cycle: Tobacco mosaic virus is most commonly introduced into plants through small wounds caused by handling and by insects chewing
on plant parts. The most common sources of virus inoculum for tobacco mosaic virus are the debris of infected plants that remains in the soil and
certain infected tobacco products that contaminate workers hands. Cigars, cigarettes, and pipe tobaccos can be infected with tobacco mosaic
virus. Handling these smoking materials contaminates the hands, and subsequent handling of plants results in a transmission of the virus.
Therefore, do not smoke or chew the tobacco while handling or transplanting plants. Once the virus enters the host, it begins to multiply by
inducing host cells to form more viruses . Viruses do not cause disease by consuming or killing cells but rather by taking over the metabolic cell
processes, resulting in abnormal cell functioning. Abnormal metabolic functions of infected cells are expressed as mosaic and other symptoms as
previously described. Infected plants serve as reservoirs for the virus and the virus can be transmitted easily (either mechanically or by insects) to
healthy plants. Tobacco mosaic virus is extremely stable and can survive for years in soil, plant debris, and even on clothing. It is transferred
between plants almost exclusively by human activity (i.e. watering, pruning, transplanting). It is also seed transmitted, however, so the progeny of
infected plants may also be infected.

Control: 1. To reduce infection of plants with TMV all tools should be washed with soap or a 10% solution of household bleach to
inactivate the virus. TMV-contaminated soil should be discarded. To avoid transmitting the virus from an infected plant to healthy
plants, the watering hose or watering can should not be allowed to make contact with the plants. Care should be taken to dispose of
dead leaves and old plants, because dry, TMV-infected leaves can be blown around the greenhouse as 'dust' which can
subsequently infect healthy plants if they are wounded.3. Avoid tobacco products and plants. 4. Use Disease free plants. 5. Use
resistant variety .
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5.Cucumber mosaic virus (CMV)

Sy
Symptom in cucumber leaf
Symptom in tomato
Symptom in tomato
mptom in cucumber
CMV vector aphid
Symptoms - Tomatoes infected with the cucumber mosaic virus develop a slight yellowing and mottling of the older leaves. Expanding leaves
typically become twisted, curl downward, and develop a "shoestring" appearance as a result of a restriction of the leaf surface to a narrow band
around the midrib of the leaf. Diseased plants are stunted and produce small quantities of fruit. Besides, plant stunting and yellowing and/or
mottling of leaves, the most characteristic feature of this disease is wrinkling of leaves such that stems appear prominent, forming a „shoestring‟
appearance. CMV is one of the most widespread of all viral diseases. It infects many other familiar vegetables These alternate hosts may serve
as a source of inoculum for infection. In cucumber, virus-infected plants are stunted, often with poorly expanded leaves. Fruit are small and
misshaped. A virus distributed worldwide, affecting most cucurbits. New growth is cupped downward, and leaves are severely mottled with
alternating light green and dark green patches. Plants are stunted, and fruits are covered with bumpy protrusions. Severely affected cucumber
fruit may be almost entirely white.
Disease cycle -The cucumber mosaic virus overwinters in perennial weeds and may be transmitted to healthy plants by aphid vectors (although
tomatoes are not the preferred host of aphids) or by mechanical means. The cucumber mosaic virus cannot withstand drying or persist in the soil.
It also is more difficult than tobacco mosaic to transmit mechanically. Thus, cucumber mosaic tends to progress more slowly than tobacco mosaic
in a field or garden. The disease affects a number of important vegetables and ornamentals including tomato, pepper, cucumber, melons, squash,
spinach, celery, beets, and petunia.
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Management - The virus is readily transferred by aphids and survives on a wide variety of plants. Varietal resistance is the primary management tool, and
eliminating weeds and infected perennial ornamentals that may harbor the virus is critical. 2. Virus diseases cannot be controlled once the plant is infected.
Therefore, every effort should be made to prevent introduction of virus diseases into the garden. Sanitation is the primary means of controlling virus diseases.
Infected plants should be removed immediately to prevent spread of the pathogens. Perennial weeds, which may serve as alternate hosts, should be controlled
in and adjacent to the garden. Avoid planting tomatoes next to cucurbits, spinach, or other vegetables and flowers susceptible to these diseases. Control of
aphids will help reduce the likelihood of cucumber mosaic. Use clean, healthy, good quality seed. Use crop rotation. Whenever possible, do not plant cucurbits
on or next to land that had cucurbits in the last three years. Do not plant cucurbits near woods or brushy areas that may be weedy. Control all weeds in and
near the cucurbit patch. Be sure to control perennial weeds, which can be a source of overwintering cucurbit disease organisms. Control aphids and cucumber
beetles. Begin control when the plants emerge from the soil. Destroy volunteer cucurbit plants. These can harbor cucurbit disease organisms. Do not enter the
cucurbit patch to cultivate or pick while the plants are wet. Water helps spread disease. Use disease resistant varieties, if available.

6.Tomato yellow leaf curl
virus (Begomovirus TYLCV)

Disease cycle
The virus is not seed-borne. It is only transmitted by the whitefly, Bemisia tabaci, which is commonly found in tropical and sub-tropical regions.
Impact of TYLCV is quite severe almost eliminating fruit production when plants are infected at an early age. The virus is physically spread plantto-plant by the whitefly. These insects can acquire this virus in 15-30 minutes during a feeding period on an infected plant. These infective
whiteflies can then retain the virus for 10-12 days and introduce it into any number of healthy tomatoes during feeding periods. After this 10-12
day period, these infective whiteflies must reacquire this virus by feeding upon an infected plant again. In contrast, to other common tomato
viruses, TYLCV does not survive in soil, on tomato stakes, wire or string and cannot be moved mechanically through such common activities as
tying plants, suckering plants or even harvesting fruit. This virus does survive in other crops and weed species but the important host range.
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Symptoms
Plants are severely stunted with shoots becoming erect. Leaflets are reduced in size and pucker. Leaflets curl upwards, become distorted, and
have prominent yellowing along margins and/or interveinal regions. Flowers wither. Plants will set very few fruit after infection occurs; therefore
any plants infected before flowering stage will produce extremely low yields. The appearance of the fruit is unaffected. If plants are infected at an
early stage, they won't bear fruit and their growth will be severely stunted. Other symptoms that are typical for this disease are: yellow (chlorotic)
leaf edges, upward leaf cupping, leaf mottling, reduced leaf size and flower drop.
Disease management - 1. Grow seedlings in an insect-proof net house (50-meshsize or finer) or in a greenhouse, and maintain good control of
whiteflies in these structures in order to prevent early infection of seedlings by whitefly feeding. 2. Use virus-free transplants. 3. Control the
whiteflies.
4. Sanitation. Learn to identify early symptoms of TYLCV and rogue infected and infected-looking plants from field and place in plastic bags
immediately at the beginning of the season, especially during first 3-4 weeks. Spread of any whiteflies to healthy plants should be prevented.

How to identify
tomato yellow
leaf curl virus ?

Infected plant (left)is yellowing and
becoming stunted as compared to
healthy plant right

Leaf curling and erect
Growth

Prepared by – Madhu Sudan Paudyal , Plant Protection Consultant Date -

Leaf
curling;
between veins
margins

yellowing
and along
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