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PART |: CHARACTERISTICSOF MAIZE FARMING
1. Background

Maize s second main food crops afteaddy in term of production among three m food
crops of Nepal. Especia in hilly are¢, maize isconsidered as the important source of .
Maize is known aatraditional cereal crop iNepal; nevertheless, its average productivit
low in comparison to other developed countrMajor reasonsbehindlow productior are
lack of proper preparation of lar useof lessquality seed anlack of proper use of organ
and otherfertilizers. Hence, there igreat potenti: for increasing the maize productiin
Nepalif properquality seeds animprovedcultivation techniques aappliec.

Fig. No. 11 Rampur Composite variety of maize cultivat

Source: JICA Projecteam
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2. Climate and Soil Condition
2.1 Climates

* The suitable climate for well growth and developimeh maiz¢ plant isin warm

weather witrmodeaate rainfal.

» 20 °Ctemperatures needed foigermination an@range of 2-27 °C temperature i

suitable forbetter growttof maize plant.

* In mid-hill region, if heavy rainfall occurat timeof tasselin stagy, it causes differer
disease, pests to maize crop leading to fewer kemeobs; therefore, it is necess
to cultivate maizesowing in late March to early April due to tassglistage stal
beforeheaw rainfall.

2.2 Soil

» Fertile, light loamy ansloppy or no-waterloggedsoil is good for maize cultivatio
3. Types of Maize

Generally there are several types of me cultivatec in the world. In Nepal, thtypes of

Deni corn andFlint corn are cultiveec at this momen
3.1. Dent Corn

Dent corn ismostly used as feed for
farm animals anpoultry, asit contains
more glute. Similarly, the yellowcolor
of kerne/grains gives yellowsh color

tone to egg and mt.

From the production point view, dent

corn gives a ood yields but ithasless

resistanc to weevils duringthe storage
perioc. Similarly, compared to othi Fig.No. 2. Dent corn/maiz
variety of maize, dent corn hafewel Source: JICA rojectTeam

nutrient:.
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3.2. Flint corn

Flint corr does not have deion its kernels,has mor starch which results to have m¢

flour. Therefore, it is used for prepari
porridge cake or breadFlint corn has
more nutrients, tasty while eating anc
has disease resistant capacity aFlint
corn remains safin storagefrom weevil
nature

for several months under

condition

In hilly aree of Nepal, maize cereal crt

is grown especially for hume
consumptio. Therefore, plump flint cor
variety is better for cultivatic than othe

varieties at this momel since it is

disease resistant and can be stored for a longaimito consume

4. Varietiesof Maize

Fig. No. 3Flint corr

SourceJICA Froject Tean

TableNo. 4.1

Variety of maize cultivated in Nepal

. . Yi . .
Variety of Grain ield . Maturity | Recommended | Varietal
SN . potential -
Maize color days areas characteristics
(ton/ha.)
Rampur Orange Terai, innet Tolerance to Down
1 pur 9€ 1 4.42 11513C bl Mildew, tight husk
composits Yellow Terai, Hills
cover
. - Dwarf plant height
Ligh T . .
2 Arun 2 Ight 3.0 80-90 era?, |r_me| non{odging,reddish
yellow Terai Hills
color of shelled col
Tight husk cover
3 Manakamanl | White 3-5 120-13C Mid-hills tolerance to Down'
mildew
Terai.inner Dwarf in plant height
4 Arun 1 White 3.5-4.5 90-100 - nondodging, early
Terai,Hills . .
maturing variet
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. . Yield . :
Variety of Grain : Maturity | Recommended | Varietal
SN : potential -
Maize color days areas characteristics
(ton/ha.)
green character
Tolerant to banded les
6 | Manakamanaq Yellow | 5.1 140-145 | Mid-hills & sheath blight, thick
Stover, non-lodging,
stay green character
Lysine & Tryptophan
7 | PoshiloMakail| White | 5.6 140-145 | Mid-hills content is doubled as
compared to normal
varieties
Tolerant to banded lea
8  Manakamans | White | 6.6 140-145 | Mid-hills & sheath blight, thick

Stover, non-lodging,
stay green character

(Source: National Maize Research Program, Ramputwai)

Out of the above, Rampur composite is better fai-Nill area, which is described below:

Rampur Composite is a variety ¢’
flint corn recommended in the yee
1975. The average height of stalk

210-220 cm and can be harvested

110 days of

Compost is mostly cultivated in mid

hills,

The color of its kernel is orange
yellow, and it is resistant to down

sowing.

inner-Terai and Terai area:

Rampu

mildew. The husk of this corr

variety covers till tip of the cob ana

AN,

':m"' %)
umi\'"‘ y
“umlmhs‘h5

Source: JICA Project Team

Fig. No. 41.1 Variety of maize: Rampur composite
(orange yellow) & manakamana-3 (white)

remains safe from water; hence, this variety aftftorn has less problem downy mildew.

Rampur Composite gives good yields in the Teraiein Terai, Mid-hills and High hills as

well. Therefore, District Agriculture developmerifice (DADO) suggests the cultivation of

Rampur Composite variety in the mid-hill areas.
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PARTII: TECHNICAL ASPECTSFOR QUALITY MAIZE PRODUCTION
5. Basic Knowledge for Maize Cultivation
5.1 Various stages of Maize plant
(A) Seedling stage

* It is the initial stage of maize pla
with 24 leaves after the emergence
takes -2 weeks' time aftethe seed
plantatior

Fig. No. 5.1.1Two leaf stage afte
germinatiol of maize plar
(B) Growth stage of maize

* Major growth stage of maize is
certain height equal to kn-length
height. It takes 340 days' time
period. First top dressing is done
this stageLikewise, first topdressing

and last weeding and hoeing are ¢

done in this stag
Fig. No. 5.12 Growinc stage of maiz
plani

(C) Tasseling stage

» This stage is also called stage of ir
flower emergence (pollen formatio
or Tasseling stage. he Tassel i
formed after 1™ or 15" leaves in
maize plant, and final t-dressing

should be done during this stage

good yields
Fig. No. 5.13 Tasselini stage of maiz

plant
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(D) Silking stage

is also called as ¢
this

This stage
formation stage. In stag
Gynoecia are developed. Genera
Cob also emerges betwee™ to 11"

leaves

(E) Milking stage of maize

The development of blisters/ kern

starts after the completion

pollination and silks emerge at ti
upper end of the cob ear. The oL
husk is also green, and the blist
appear to be milky. This is the b

period to eat green corn/ma

Fig. No. 5.1 Various Stages of maize pl

Source: JICA Project Tea

Fig. No. 5.14 Silking emergencstage

of maizeplant

Fig. No. 5.15 Milking stage of maiz

plant

5.2 General schedule for maize cultivation and Technical works

The general schedule for me cultivation and technical works .

following table

indicated in the
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TableNo. 5.2

M aize cropping calendar

Use of fertilizers Control of diseases & pests

* Remove and burn or bury residues in the
field to avoid outbreaks of pests & diseases
in the next cultivation

3%Week | Land preparation e Initial stage off « White Grub * Well fermented FYM or compost should

of Feb applying compost be used

FYM

e« Compost / FYM: 50
60 Doko (250-300 kgy
Ropani)

3%Week | Application of| Apply the following » Seed treatment with fungicides

ofdMar. - | Fertilizer /' Seeqd amount of fertilizer to thg
3“Week | preparation

of Apr. field and plough the lan

before sowing.

e Urea: 2.6 kg
Ropani
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Use of fertilizers Control of diseases & pests
« DAP: 3 kol
Ropani
» Potash: 2.5 kg
Ropani
4"Week | Seed sowing « 1.5Kkg. seed/ Ropani
of Mar. —
4" Week
of Apr.
4"Week | 5 leaf stage of maiz€ « First top dressing » First weeding and rouging
Al = Urea: 0.87 kg. / Ropan « First rouging:
4" \Week :
v Uproot Diseased and off types plants

of May p ypes p
2"Week | Knee-height stage | « Second top dressing: |+ Stem borer » Second weeding
of May- , .

Urea: 0.87 kg./ Ropani « Second rougin
2"Week g/ rop Hamng
of Jun. * If possible, first irrigation
4"Week | Tasseling stage » Third top dressing: * Gray leaf Spot  If possible, second irrigation.
& b Y Urea: 0.87 kg./ Ropani
4" Week
of Jun.




1%'Week
of Jun. —

15'Week
of Jul.

Silking stage

Maize Farming Techniques Manual

Use of fertilizers

Control of diseases & pests

» Stalk rot of maize

Pollination stage

4" Week
of Jun. -

4" \Week
of Jul.

Seed formation ¢
Milking stage

* Black smut of Maize

39Week
of Jul.-

39Week
of Aug.

Seed ripening stag
(cob fully formed)

e

» Ear rot of Maize

4" Week
of Jul.-

4"Week
of Aug.

Harvesting stage

e Harvest the maize in sunny & dry day

Source: JICA Project Team
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5.3 Sdlection of land

» Fertile, light loamy and sloppy (or non-water-logyesoil is good for maize

cultivation.

5.4 Crop rotation for reducing disease and pest

* For the controlling of disease and pest, same jaondp should not be continuously

cultivated every year in same plot, and crop rotaghould be adopted in every 3

years.

« If farmers cultivate maize every year in the san, pvirus & other soil borne

diseases will be increased gradually.

* The crop rotation can be adopted as given below:

>

>

First of all, farmers should divide their field B plots.

In the first year, cultivate the maize in 1st plotjtivate potato in ' plot & if
possible cultivate legume iri"3lot.

In 2nd year, continue the same procedure follonsage time & season but
rotate the crops like maize will be if“plot, potato in % plot & legume or

vegetable will be iniplot.
In third year, do same as before by rotating tlog.cr

This way, every three years, there will be changimg crops in farmers' field,
which will help to control and eradicate the disedspest in the crop production
field.

» The figure below indicates the crop rotation fug 8 years in a same plot.

2" Plot

Potato

3 Plot

Legume

Fig. 5.4.1 Concept of crop rotation for Maize protion

Source: JICA Project Team
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5.5 Germination test of commercial seed from Agro-vet

» If possible, it would be better to use of certifimad disease free seed to prevent seed
born disease, otherwise there is risk of low prddac

« Among received seeds from market, the warranty abghe seed bag should be
checked whether that is the right variety or ndteAthat, the germination test of the

seed should be done.
* To identify the germination capacity of seedse fitllowing ways can be followed:

> Keep sand/ soil in a flexible container or cartax,band remove stones from

sand/ soil.
» Take 200 seeds randomly from the seed bag.

» Sow the 100 seed in one cartoon box making 10 meiés10 seeds in each row,
and repeat the same process for another 100 seedtheér carton box, for
simultaneously getting more exact germination rBtgring sowing, seed to seed
distance should be 2.5 cm. to 3 cm and the demthidgtbe double of the seed size,

and should provide daily irrigation.
» Count seedlings up to 7 days to know the vigoreeids

> If germination rate of seed was found more than 8fése seed can be used as
seed. But, if it is less than 85% germination, ezitbther quality seed have to be

procured or sow the seed more.
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Techniques of testing Ger mination of seed

Fig. No. 5.5.1 Making line with fing Fig. No. 5.5.z2Sowing maize seeds in li

Fig. No. 5.5.5 Watering the planted se Fig. No. 5.5.6 Sprouted maize pl

Fig No. 5.5 Procedure for maiseed germination te

Source JICA ProjectTeam
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5.6 Treatment of seed before sowing

Maize seeds should be treated by fungicides fotrothng dampin¢-off of plant in initial

stage Processes for seed treatmen as follows:

* For seed treatment, . gm. of Captan or Thiram fungicide is needed for perskgd.
1.5 kg of maize seeds need to cultivate the maiz& Ropan and 2.25gm. of Captar

or Thiram fungicides is enough to treat that mutchezd.

* Mix the fungicides with maize seeds in an eght pot or container with lead cow
and stir it vigorously for -10 minutes

* The following cautions should be considered whigating seeds with fungicic
» Windy place must be avoided as it can sweep awaylec

» Children, pregnant women and -agedpeople are more vulnerable to pesticic

therefore, they should not be involved while tnegtihe seed
Use mask, globes and spectacles while treatingebés
Wear the clothes that cover the whole b

Use only the pesticide of proper quan

YV V VvV V

Wash thoroughly with soap water when fungicide tascskin directly

Fig. No. 5.6.1 Seed treatment methods by the uengicide

SourceJICA Froject Tean
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5.7 Land preparation and sowing of maize

(A) Field sanitation before cultivation

In case residues of earlier crops remain in thd,fibe larva of the pest & disease of

the previous crops stay alive in soil, and attdekriew crops as well. Therefore, field

should be cleaned after harvesting.

(B) Application of FYM (Farm yard manure)

Around 50-60 bamboo basket®@KO) of well-fermented FYM per Ropani of
land should be applied during the land preparatiofirst plowing (1-2 month
earlier of cultivation).

Use of unfermented FYM (farm yard manure) can iaseepest such as white

grubs, cut worms and other worms.

In case, heaps of FYM put in the field for long einthe nutrients in the FYM will
be lost and insect may lay eggs in the heaps &isat should be better spread the

manure and plow the field immediately.

(C)First ploughing

1-2 month before planting, during Dec-Jan, firstiwghg should be done.

Plowing should be done after putting the well fented FYM (50-60DOKO /
Ropani) as organic fertilizer on the field.

Plough the field two times, which will make theildoose, and make easy for
aeration and root growth. In the first time, ploutjie filed 5-8 cm deep and

second time 10-15 cm deep should be done.

In case, there is big size of soil clods preserthenfield after first plowing, the
breaking of those clods should be done manualliz e help of spade or other

equipment before those clods become hard.

(D) Second plowing and sowing of maize

The field should be ploughed second time just leegered sowing in line with the
application of basal dose of chemical fertilizedpply 2.6 kg of Urea, 3 kg of
DAP, 2.5 kg of Potash per Ropani as a basal dostdizer.

Line sowing has an advantage over broadcastingraquires less seed, facilitates
easy weed control.
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» Just after sowing of seeds, we should press tHe wbich will conserve thi

moaisture, and will help,for easy germinatior

Fig. No. 5.7.1 Farm: plowing land for Fig. No. 5.7.2 Farmers preparing ro

maize cultivatio for maize cultivatio
SourceJICA Project Teal SourceJICA Project Teal
(E) Sowing

(1) Time of Maize sowing and harvesting according to different region
For the maize cultivation, Average tempera of 24 hour should be at least 10 ‘.
TableNo0.5.7.1

Time of maize sowing & harvesting in different region

onth | Feb/ | Mar/ | Apr/ May/ | June/ | July/ | Aug/ | Sept | Oct | Nov/ | Dec/ |Jan/

Area Mar | Apr May June |July | Aug | Sept /Oct |/ Dec |Jan | Feb
N Nov

High

hills | = A A A

Mid- - | o A

hills

Terai — | =~ A 7Y

or low

land

S Time of sowing
A Time of harvestin

SourceJICA Froject Tean




Maize Farming Techniques Manual

16



Maize Farming Techniques Manual 17

(1) Amount of seed

In case of germination rate over than 85%, we shapply the seed rate as
mentioned in the table below. If the germinatioters below 85%, the amount of

seeds sown should be increased.
TableNo. 5.7.2

Necessary amount of seed based on the number of seed per kg and density of plants

Plant density | Necessary amount of seed ( in case of two seed sown per

(Plant numbergd | spot)

Ropani) 3000 seed/kg 3500 seed/kg 4000 seed/kg
4,100 2.72 kg/ Ropani 2.34 kg/ Ropani  2.05 kg/ Ropa
3,900 2.60 kg/ Ropani 2.22 kg/ Ropahi  1.95 kg/ Ropa
3,600 2.40 kg/ Ropani 2.05 kg/ Ropani kg3 Ropani

Source: JICA Project Team
(1) Methods of sowing seeds

» Seeds will be soaked for 1 night in water, and itrslightly in shadow before

sowing.

* Field needs to have adequate moisiuvken the condition of the surface of the
field soil become somehow brownish, and when we thk soil on palm and tight
it with fingers, it will slowly break after releasy the fingers) during sowing time

for using water soaked seeds.
e 2-3 maize seeds should be sown in each spot witler8-deep in rows.

» Seeds should be sown in the spacing of 20-24 cm §®ed to seed and 60-68 cm
from line to line. The different range of spacingpfant number per Ropani is

mentioned in the table below:
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TableNo.5.7.3

Plant to plant and row to row distance & number of plants/ Ropani

Row- 20cm 22 cm 24 cm
Row\ plant-

plant

60 cn 4,166 plantsRopan | 3,787 plants/ Ropa | 3,472 plants/ Ropa

64 cn 3,906 plants/ Ropa | 3,551 plants/ Ropa | 3,255 plants/ Ropa

68 cn 3,676 plants/ Ropa | 3,342 plants/ Ropa | 3,063 plants/ Ropa

Source: JICA Project Tee
* Advantage ofine sowincis as followings
» Save amount of seed for sowi
» Easy for weeding the fiel

» Easy for covering the plant by soil, and making adjadrainage way c

irrigation in the fielc

» Easy for top dressing on the plar

Fig. No. 5.7.. Soaked maiz Fig. No. 5.7.. Spacing between row to row and plani
seeds beforcultivatior plant

Source JICA PojectTeam Source JICA ProjectTeam

(V) Application of chemical fertilizer

* The half dose of Urea, full dose of DAP and fulsdmf Potash should be appl
in line and plow the field, then sow seeds in séime
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* The detail amount, type and time of fertilizer apgiion is mentioned on the table

below:
TableNo. 7.5.4
Name of fertilisers, amount and timing of application
Fertilizers/ Basic dose ( per Top dressing (kg./ Time
Manures Ropani) Ropani)
15( 2nd 3I’d
Compost/ FYM 50-60 bamboo Land preparation
basket (250-300 (Before one or twa
kg) month of sowing)
Urea 2.62 kg 0.87 0.87 0.87 Basic- sowing time
1% first weeding
2"% second weeding
3% tasseling stage
DAP 3 kg Sowing time
Potash 2.5 kg Sowing time

Source: JICA Project Team

6. Activitiesduring Growth Period

* We should regularly check the field during 15-2¢/slafter sowing to see if any

problems have been occurred in the field.

6.1 First farm work: (25-30 days after sowing)

(A) First weeding

» Various unnecessary weeds grow in maize field. Edmstly, after 25-30 days of

sowing, we should weed the field, and take the weaday from the field.

* Weeding will help the maize seedlings to relieverfrcompetition with weeds.

(B) Thinning

» After 25-30 days of sowing maize or at 4-5 leafstahinning should be done.

» Thinning means practice of keeping only one hea#thgdling removing another

seedling from each spot.

* Thinning should be done just after the first wegdahthe same time.
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* Thinning helps to control competition for nutritiomater, and sunlight among the

plants. As a result, remained one plant develogs we
(C) Transplanting

* The removed plants during thinning can be trangpthio the missing spot of
field.

* In case the missing spot found, the transplantimgulsl be done after enough
watering. But, the root of the maize plant shoudddulled out with soil in the
root; otherwise, there might be problem of no faioraof cob, or no kernel on
the cob.

(D) First top dressing

o After 25-30 days of sowing, we have to apply ureamediately as first top
dressing. Applying of 0.87 kg Urea per Ropani,tfiseeding should be done 25-
30 days after sowing. We should apply quarter pe@s of urea near (5-10 cm) to

each plant, and cover it by soil.
6.2 Second farm work: (25-30 days after 1% farm work)
(A) Second weeding

The weeds should also be removed on knee-heigh sts second weeding after 20-

25 days of first weeding.
(B) Second top dressing

After 20-25 days of first top dressing, during kresght stage, we should apply the
urea as second top dressing near the plant (5-1fdoomplant) after second weeding,

like first top dressing.
(C)Making ridge

» After the second weeding and top dressing, eachlmrodt of maize plant should

be covered by soil for the prevention of lodgingpiants.

* At the same time of covering, we should make thandige way between each

line of plants, which helps to prevent lodging \ehil rains heavily.
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6.3 Third farm work: (25-30 days after second farm work)

(A) Third weeding

The weeds should be removed again on tasselligg sta third weeding after 20-25

days of second weeding applying the urea.
(B) Third top dressing

After 20-25 days of second top dressing, duringdtsg stage, we have to apply urea
near each plant ( 5-10 cm) as third top dressingediately just after'3weeding.

(C)Making ridge

After the third weeding and top dressing, each hooat of maize plant should be

covered by soil for the prevention of lodging iaupts.
(D)Making drainage

In the fourth farm work, drainage should be madevben each line of plants, which

will help to prevent root rot problems by plantdmag during heavy rain.

7. Irrigation: only in case of availability of irrigation facility

For better maize production, soil must have adeguabisture until 40-45 days from

sowing. Likewise, Soil moisture should be maintdiredso in the tasseling and kernel

developing stage. Irrigation is necessary afteffitseweeding and during the tassel stage

if the field goes dry.

8. Weed Management

If weeding is not done in proper time, the unneagssieeds and plants compete for
nutrients, light, water and place, which obstruictsproper growth of plants and

decreases yields.

Therefore, unnecessary plants and weeds have tenbaved in well manner. This

results for better production by well growth and&lepment of plant,
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8.1 Major weeds in maizefield

a) Commelina grass
b) Digiteria grass
c) Cyperus grass
d) Cynodon grass

e) Ageratum grass

8.2 Methods of controlling weeds

Plow the maize filed properly earlier to cultivatio

At time of sowing, remove weeds and cover the mplaat by soil during the time of
weeding (20-25 days of sowing).

The weeds likeCyperusshould be uprooted together with the undergrowadsy and

root galls should be buried or burned away fromfitld.

If the field is ploughed in summer season, the \sake due to the sun light.

9. Major Disease, Pestsand M ethods of Controlling Them

9.1. Major causes of disease and pest attack

Use of not well-decomposed FYM.
Residues of previous crops.
Lack of proper cleaning of the field.

The fungal disease like Downey mildew can attaicthe temperature and humidity is
high.
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9.2 Major pest and control methods
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Pests

Symptoms of
damage

Control methods

Fig. No. 9.2.1 White Gru

Source: Plant Protectic
Directorate, Hariharbhawa
Lalitpur

It lives in soil, anc
feed roots, whicl
caused death «
plant

* Plowing the field, and destroy
picking up the white grub manus

* Do not use unfermented FY
+ UseHama Jhol 1.

* In case, there is the prevalence
white grub every year, Use 2
Meterhizium pesticide per Rope
mixing with soil during secon
plowing time

* If there is highly effect of white
grub, we also can useeterhizium
at second weeding time ioil.

Fig. No. 9.2.2 Maize stel
borer

Plant Protectic
Hariharbhawa

Source:
Directorate,
Lalitpur

It initially feeds
leaves, and finall
enters inside stal
and damages
eating the growin
shoot and fles|
inside.

« Remove the borer infected ma
plantfrom the field, and can also |
fed to the anima

* UseHamal Jhot 2 in maize plant:
mixing with equal amount of wate

 Use Carbofuran pesticide -5
granules per plant placing them
tassel growing part of maize
kneeheight stagt
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9.3 Major disease and control methods
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Disease

Symptoms

Control methods

Fig. No. 9.3.. Common Ea

rot diseast

Source JICA Project Teal

(Fusarium diseas

Ear starts turning re

from the tip anc
spreads down rottin

the whole cot

Properly sanitize the field after

harvesting an before sowing

Maintain the crop rotation aft

every3 years vith other crop:t

Early sowing of maize result in tl
formation of cob before hea
rainfall start, which can control th
diseast

Make good drainage facility in tt
field.

Fig. No. 9.3.. Black smut

disease

Source: JICA Project Tee

(Fungal diseas

The tassels becon
black and rot. Th
cob is filled with
blackish

in place ¢

powden
dusts
kernels

Control in the wy as mentioned i

above diseas

If black smut diseas@appears i
maize field, wrap it with polithen
bag without dropping on fiel
chop the stalk and burry it or bu
it down.

No. 9.3.Pythium

Fig.
Stalk/Stem rot disea

Source JICA Project Teal

(Bacterial diseas

Blackening of stall
near about
node

surface, the stem rot

secor
from soil
and stalk collapse
The stalk with wate
soaked release

offensive smel

Control in the way as nntioned in
above diseasi

This disease is occurred after
hence; u
3%)

attack borer,

Carbofuran  (Furadan

control the borer
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Symptoms Control methods

(Fungal diseas * Properly sanitiz¢ the field aftel

Leaves turn harvesting & before sowit

yellowish and streak| « Maintain thecrop rotation in ever
appear on leave 3 years with other crops excludii

wheat

» Cultivate diseasresistant variet
such as Ramp-composite
» Spray fungicide Bevistine 75% \

P. 3 gram mixing in per liter ¢

water

Source: Plant Protectic

Directorate, Hariharbhawa
Lalitpur

10.1. P. M. Methods According to Condition of Maize Crop
10.1 Bio pesticides and botanical pesticides

Different types of pesticides are in use to corthe damage made by different pest
diseas. The principle of atural enemy has been already being practiced paNes wel
among different pesticid. The bio pesticides and botani pesticides means ti

pesticide prepared fronatural ingredien for controlling pests

The advantages of Bio pesticides/ Botanical pesticides are asfollows:

» Use of biopesticide issaferfor users, as has les harm in human heali
* Itis environment friendly and sustainable methbdrop conservatio

» It helpsin protection of friendly insec (Predators)

10.2 Prepar ation of Bio pesticides/ Botanical pesticides

(A) Plants and herbs of "Hamal Jhol - 1" and their quantity for the management of

underground insects

a) Leaves, shoots of marigold flowmug wartAsuro(justicia) Neen- 500 grans
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b) Mustard cake (mustard oreem) -1 kg

c) Ash - 500 grans
d) Red chili (fresh or powde - 50 grams
e) Onion - 200 grans
f) Garlic - 200 grans
g) Kerosene -20 mils

h) Water - 7 liters

Crush or cho the above mentione
materials tcpiece: and mix in water
These bi-pesticide/botanice
pesticides ce be stored for thre
days, if it is kept in air-tight
container, c it should be sprayel
used within 24 hour Mix kerosene

N

at time of spra Ve -y 2
Fig.No.102.1. Farmes preparing materials fc

making Hame Jhol

SourceJICA FrojectTeam

(B) Plants and herbs of "Hamal Jhol - 2" and their quantity for the management of
insects on plants

a) Justicia (Asuro) leave -1 kg
b) Mug wart -1kg
c) Crofton weec -1 kg
d) Tallow tree -1 kg
e) Screw pin -1kg
f) Nettle -1kg
g) Cattle urin - 5 liter

h) Water - 15 liter
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Chop the materials mentioned abt
into small pieces. Pour about 15 lit
of water in a plastic dru, and dip the
materials into the drum with wate
Then, mix 5 liters of cattle urine ai
keep the drum air tight. Keep the dn

out in the sun during d, andit can

also be kej back in room at nightlf

the colour of the pesticide is dal Fig.No0.10.22 Farmer are preparingHAama
brown and smel pungent when the i Jhok 2
of drum is opened, the pesticide
- Source JICA RojectTean
ready for spray. Then, the I-pesticide
can besprayed mixing 1 part of it to
- 4 partsof water filtering it through cotton clotlit may take 2-35 days to be ready f

spray according to theonth and weathe

Hamal Jho-2 should be prepared at leasi — 20 days earlieiof cultivation so that th
bio-pesticide can be used at crop developing stage thma when there is more pes
attack on crop. If Ham Jhol is urgently to be used, the above mentioneénaés can b
boiled in water, then cooled down and u

immediately
11. Harvesting of Maize for Consumption
11.1 Time of harvesting

* Maize can be harvested according to
purpose of useln casemaize is harvestin

for food consumption, it can bestartec

\‘ | “ 9 ‘l

Fig.No.11.1 farmers havesin maize

harvesting from earlieto full maturation.

11.2 Storage: Method of maize stor age for consumptior

food consumption
Source: JICA Project Tee

* Maize cok can be tied in bundl, and
placedby hanginiunder the roof of house with proper -light facilitatior or making

bunch Thankrc) outside of house if manbut it should not be wet with ra
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Fig. No. Maize stored making bundle under the roof
Source: JICA Project Team

11.3 Self-seed production method

(A) Time of harvesting

* The harvesting time starts after the heavy rairstalp. When the husk becomes dry or
dark brownish color, seed should also be driechercob of standing plant in the field,

the maize should be harvested.
» Harvesting should be done in dry or no rainfall.day

» At time of harvesting, a black spot is seen inltbééom (side attached to the cob) of

seed. This black spot suggests it is ready fordsrv

i:ig. No. 11.3.1 Pre-maturation stage l.e. not
F|g No. 11.3.2 Full-maturation stage i.e.
proper time of harvesting for Maize seed

Source: JICA Project Team production
Source: JICA Project Team

proper time of harvesting for seed production
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(B) Selection of sitefor seed harvesting

* The plants should be selected form the centereofiétd for gedting the cobs as se:
purpose due to less chance ot-crossing.

(C) Selection of plants

» Select medium sized ple that is neither short nor tall should be selec

» The stalk should be heal, and not infested with any pests and disea

» The cobsvhichare slightly bet (bend forming 45° angl in plant should be selecte
» First of all, the cobs should be haned for seed, and then other c

(D) Selection of caobs

» Select cobs of equal size with thicksks.
* Remove rotten cob, a the cob which are not completely covered with .
* Remove the cobs with too big & too small kernete(s)

 Remove the kernels frorthe top an bottom part of a cob for selecting unifo
kernels as see

\\\\umum I

v diiiiivanving
mummmmmu
} LU T T Y TS

Fig. No. 11.3.3 Methods of selecting Maize cobsske:
Source: JICA Project Tes
(E) Method of storage maize for seed purpose

» Select the cob from hangitbundles an dry seeds for-3 times,and put in the plasti
bottles for safe storage of «ds.

* We can use two or three 2 plastic bottlesseedstorin¢ 600700 gn. seeds can k
stored per 2 liter pliic bottle:.

* Onegram (half spoon) (Bojho powderor Neempowder or mug wart powdeetc.
canbe used in bottle seeddor pest contre.

28
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PART 1. Farm Yard Manure (FYM)
1. Introduction

Generally Nepalese farmers have the practice téatolg FYM from their livestock shed

as an organic fertilizer for their crop fields.

Farm Yard Manure is the manure prepared in decoeth&r®em by collecting dung and
urine of farm animals along with wastes feeds, &ddnd the bedding materials. FYM is

the main organic manure used in Nepal.

However, Nepalese farmers have the practice ofyamgplimmature (un-decomposed)
FYM in their field. Immature manure FYM can cau$e tgeneration of harmful gas
ammonia and wilting, and disturb for well germioatiof seeds. And, also the immature
(un-decomposed) manure does not improve soil dondhig capacity of increasing water
holding and fertilizer holding ability. Weed seeaxis also survive inside manure and as a

result, weeds problems occur in the field.

Well decomposed FYM can solve many crop growth jgmols in the fields.
2. Advantages of Well Decomposed Farm Yard Manure (FYM)

2.1 Improvement of soil productivity

» Application of well decomposed FYM in soil act assail conditioner which is
capable of improving moisture holding, fertilizérslding and air passing capacity; as
well as it helps the capacity of drainage to soijood balance. This type of soil is
very useful for good growth and development of {dan

* By the application of well decomposed FYM, sometipos of nutrients are available
directly to the plants, and remaining nutrientsai is released to plants for long time.

* The materials that soak urine should be used adifgdnaterials in animal shed
which can help to minimize the loss of urine. Otfise, we can also make the urine
collecting place separately with plastic or ceméngtructure, and use urine as

fertilizers.

* By using well decomposed FYM in field, fewer amauof chemical fertilizers are

also enough for crop, which can also save the money

TableNo. 2.1
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Composition of FYM

Materials Nitrogen Phosphorus | Potash (%)
(%) (%)

Paddy straw 0.42 0.20 0.45

Cow dung 0.71 0.70 0.74

Pig feces 1.35 1.94 1.05

Source: Ministry of Agriculture, Forestry and Fisles, Japan 2000
2.2 Healthy for plants

* Well decomposed FYM is free from weed seeds; ptatihogenic Fungi, bacteria &

parasites.

* Around temperatures of 55 °C to 65 °C during deansitpn, many microorganisms,

plant pathogenic fungi, bacteria and parasitesleséroyed.
2.3 Good means of breakdown of organic matter
* FYM s the good means of breakdown of organic mattsimpler form

* During decomposition of FYM, high temperature iresid accelerated, which helps to
breakdown of structural molecules of bedding mater(straw, weed, grasses of feed,
etc.) into simpler nutrient form which can be easilptake by plant after its
application.

3. Material Required for Making FYM
* Animal excreta: Dung, Urine
» Bedding materials: Straw, saw dust, dry leaves etc.
4. The Placefor Making FYM
Place for collecting and making decomposed FYM khba as followings:
* The nearer place to animal shed
* Elevated & well drained place
* Place of easy care and observation

* It is recommended two places for the preparatiowelf decomposed FYM manure.
Therefore total two place should be selected adiored below:
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» First storage plac

» Second storage ple

(A)First storage place

Every day animal dung, urine a
bedding materials should |
collected on the surface near

animal shed

Usually pits of 8 meters length x

meters wide x 1 meter def

dimensions ~ should be prared gy No. 4.1Taking out FarnYard Manur:

nearby the animal shed, but f _

] ] ] ) Source: JICA Project Tee
dimension may varies according
the land availability and number

animals

After putting the manure (Dung together with beddmaterials) from anima
shed in first place up to 2 months, let it remairtifer up to 2 months witho
putting other manures over it. And at that timealfecting the manure to be do
in the seconstorage place

(B) Second storage place for preparation of decomposed FYM

After 2 months of manur
collection in first place, use seco
place to collect manures fro

animal shec

Collect the manure in second ple
daily up to 2 months as first or

And, let it remain for next

Fig. No. 4.2 FYM with roofing
Source: JICA Project Tee

months without collecting th
manures over that for furth

decomposing.

The size of second storage place can be varieadingdo the land availabiy

33
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» |If possible, storage place for collecting manureusth be walled and roofed with
stone, wood, or hay, which protects manure fronedisunlight and rain. It is
important to protect manure from sunlight and renprotect micronutrients;

otherwise the micronutrients in the manure willdst.
(C)Actual Procedurefor collecting and using FYM

* The fresh dung together with bedding materials khtwe collected daily from
animal sheds to the first storage place up to 2thsoproperly, and let it remains

for next 2 month by covering it with dry leavesast or plastic sheet.

» After fulfilling the manure in first storage placée manures should be collected

daily to the next storage place.

* Put the manure in next storage up to 2 months amdrat like as in first place,

and let it remains for next two months.

* The manure already becomes fermented in first pliace two months, when we
are collecting dung in second place. So, we catyapp manure from first place
to the field, and the first place will become emptyd we can collect the dung
again on first place. This cycle continue on ey month period on first and

second places. This way, we can get well fermeRiad.
5. Condition Required for Well Decomposition of FYM

Well decomposition of manure is required for makigpgod FYM. For making well
decomposed manure, the following things should lasidered well during its

preparation:

» After piled up the fresh FYM, moisture content bétFYM should be managed 50-
65%. It can be known by squeezing the manure impaf hand, if it is wet. If
moisture is less, water should be sprayed, anai$ture is high, the manures should
be dried in shadow by removing cover for 1-2 days.

* The fresh FYM temperature rises up to 70 degredsiuGewithin 2 to 3 weeks (1
week in summer) after deposition, which is not géardwell decomposition of FYM.
Therefore, we should be careful for turning oveewary 60 °C for two to three times.

It can be known by putting hand inside the manufael hot.



Maize Farming Techniques Man 35

* The manure has to be covered with a plastic shestraw or dried leaves or mud

protect rain and direct sunlig

* FYM will be ready to use from first place after 2mnths of filling it.

6. Collection of Animal Urine and Its Advantages

6.1 Collection of urine

Urine can also be collected and preserved for sgpaise or for mixing in manu
by following method

» The floor of cattle shed should be cemented taecolirine

> To collect the urine, cemented tank should be cootsid atfirst, and ther
urine could be collected in plastic ta

» By making a pit in a corner of the shed, urine amo be collecte

Fig. No. 6.1.1 Cattle urine colleed bypipe  Fig. No. 6.1.2Urine colleced throug! drain

Source: JICA Project Tex Source: JICA Project Tes

6.2 Advantage of collecting urine

The urine can be collected separately, and uségttdzer since it has three tims

more nitrogen than in dur

Urine also can be used to control the disease asts pn crops. This can

sprayed in 5 to 7 days gap by mixing 1 part ofesnth 45 parts of watel

It also helps to reduce the application of chemiedilizer and pesticide, whic
leads to redung production cos

Separate collection of urine will help to sanitez®d dry animal she:

The urine can be used together with water asifet
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7. Thingsto Be Considered While Making Farm Yard Manure (FYM)

* The FYM should not be dried under the to decrease its weight, which w

cause the loss of nutrier

* The FYM should not be left on field in small hedpslong time as the nutrien
will be lost.

* Instead of leaving the FYM in individual heapswibuld be better 4 to 5 bamb
baskets of rrnure collection in one heap, and covered with strdsed leaves

plastic, etc., which will help to protect the natrts.

Fig. No. 7.1 Manure dried in the s Fig. No. 7.2 Small heap of manure in-

(Bad practice field (Bad practice

Source: JICA Project Tee Source: JICA Project Tez

wil

K <
:ff

S o BRI R L B
Fig. No 7.3 Collection of -5 bamboo baske
of FYM in one place, and covered dried leaves (Good practic

Source: JICA Project Tee
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PART 2: Compost Manure

8. Introduction

Compost manure can be prepared as alternative M. FY

Compost making is the best option for the farmems don’t rear the animals or
cattle's with them.

Compost manure is decomposed mixture of strawssgea fodder, ash, leaves and
other parts of trees, farm waste, kitchen waste similar material, together with

dung if possible.

Compost manure is generally prepared in pit or H®amaking different layers of
raw materials covering with mud or plastic. One dew stake or bamboo is put in the

middle for well development of bacteria and to beamposed.

The temperature inside the manure should be feltWhile we put our hand inside

the manures, the temperature is up to 50-60 °Gaatitme.

Emulsifying concentrate (E. M.) should be sprayedeach layer of the grasses or
straw or other raw materials during the preparatioh manure for quick
decomposition of the manure.

9. The Advantages of the Compost Manure

It provides necessary nutrients to the soil fornowmng its fertility.
Increases the water absorbing capacity of soil.

Improves the physical, chemical and biological dquaif soll.
Increase air aeration and water movement in tHe soi

Manure can be kept in soil for long time.

Increases the microbial activity in the soil; dwe which soil become soft, and

increase fertility status in the soil.

Compost manure can be prepared in own accessddeslso that it will be easy for

carrying manure in the field.
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10. TheMaterials Required for Making Compost Manure

Waste straws and grasses.

Weeds, leaves fallen from trees.

Roots and stems of young plants.

Dung and urine of animals.

Organic kitchen product ( vegetable, food wastes)

Limestone, ash, urea, etc.

11. The Place for Making Compost Manure

12.

The near place from farm.
Elevated & well drained place

Place of easy care and observation.

Methods of Preparing Compost Manure

12.1 Methods of preparing compost in pit

(A)Digging pit

* It is better to dig a pit on winter season thasummer season due to which the

chance of drying out of material is less.

* The length of the pit should be as per need, bpthdehould not be more than one

meter.
(B) Filling pit

» The collected raw materials for making compost marsthould be kept arranging

in layers inside the pit.

* Wooden stick or a bamboo should be put in the reiddIthe pit during filling
materials inside the pit.

» Spraying water in each layer of compost duringpteparation will help for

making good compost manure.

* ltis better to make each layer up t015-20 cm (1.%ohand span).
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We can also use dried leaves, green fodder, duaigry2-3 liter of water in each
layer), lime powder (100-200 gm. in each layer)ME.liquid (Mixture of 1 liter

E.M. and 10-15 liter water, and spray nearly 1r litreeach layer) and forest soil
(2-3 kg. in each layer) between each layer whidp b® decompose the manure

well.

E.M. liquid, Dung, Urine, lime powder is not manoigt, but it is better to apply

for producing well decomposed FYM.

Lime powder preserves the manure from its aciditgd acreases the bacterial

activities. Likewise, forest soil increases thetbaal numbers.

The use of dung and urine between the raw matemidllsicrease the quality of

the compost.

The raw materials should be forcefully presseddms$he pit so that it decays soon.

(C)Using bamboo or wood stake for manure ventilation

During the winter and dry summer, the compost sthbel prepared by pit method

due to which the moisture can be preserved insiegit.

In case the temperature inside the compost becomaush hot (over than 70 °C),
bacteria cannot be survived and that will damagecttmpost, which will give the
less quality of compost. Therefore, to maintain tér@perature only up to 60 °C,

bamboo or wooden stake should be put during the dihtompost preparation.

The bamboo or wooden stake should be swing oedtiound by hand in every
week for maintaining the temperature and passingnaide the manure, which

will give well decomposed compost manure afterr@ghth.

(D) Covering by mud or plastic

After filling up the materials the pit should beveoed with mud.

Covering the pit with mud stops the spread of baglsand preserves manure

from rain, direct sun-light and from nutrient loss.
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Methods of producing compost by digging pit haverbpresented as followini

Fig. No. 12.1.1 Digging ait for preparing Fig. No.12.1.2 Taking out soil from
Compost Manui

Fig. No. 12.1.3 Pit ready for putting comp Fig. No. 12.1.4 Putting raw materials

making materia compost makin

Fig. No. 12.1.5 Pressing the raw mater Fig. No. 12.1.6 Sprang the water fo

with stakingin the middle part to prepa compost makin

manure
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Fig. No 12.1.7 Covering with plastic Fig. No. 12.1.8 Observing we
decomposehe materials for compo demmposed compost mani
manure

Fig. No. 12.1.¢<Observing the condition ¢  Fig. No 12.1.10 Farmer applying w.
manure while tur-over of compo: decomposed compost manure in r¢

Source: JICA Projecteam

12.2 Heap method
(A)Methods of making compost in heap

» Compost manure also can be produced by making tieaarth surface withol
digging a pit. The heap method of compost makingpise in rainy season due

which the manure cannot be damaged by excessiv&una
* Itis better to make a heap in slightly elevated drainage facilitated sit

* This method of making compost is better in the avbare shortage of labor a

time.
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(B) M ethods of making heaps on earth surface to produce compost manure

The following methos should be applied for making the compost by meejnod

Put fodder, weeds, grasses, straws, hey and leavesrth surface in differe

layer by making hea

Make the different layers of straw, leaves, brascli@dders or grasses by putt
dung or Ime or soil in between each layer, and spray waigether with E.M
liquid.

The materials in heap should be tightly pressettabit gets decomposed eatrl!

(C)Use of wooden or Bamboo frame for

making compost on heap

Heaps of material can be put inside
wooden frame or covering around

wooden stakes or bamboo stal

The wooden or bamboo frame can

made as per desire, but the height sh
be 141.3 meter heiglt

Fig. No.12.2.1 Wooden or bambc
frame for making compost by he

methot

(D) Turn-over in heap method for Source: JICAProject Tear

compost making

Generally, the tu-over of compost should be done when the temperatsrée
the compost is €65 °C, which is identified by feeling very hot wdilve put han

up to 20 cm inside the compo

In case the temperature inside the compost becomaush hc (over than 70 °C’
bacteria cannot be survived, and that will damdgedompost, which will giv

the less quality compost. Therefore -over should be done -time.

Making another frame near the main frame will hielgexchange the manure 1
controlling the excessive heat inside the compost, andifoover of compost fc

obtaining well decomposed mant
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(E) Thetiming of turn-over

e Compost manure should be turned over when its teatype becomes near 60 °C,
which can be identified by putting your hand insid@ed feels very hot. Thus,

temperature should be checked every week.
13. Identifying the Well Decomposed Compost & FYM
* The manure is decayed and appears black.
* The used materials loses its original form, anchoabe distinguished
* The manure does not stick in hand.

* The bad smell of manure is less.
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