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Editorial

India registered 8.5 per cent GDP
growth in 2010-11 mainly due to the
major recovery in the agriculture sector,
thanks to stupendous performance of some
states. This was reflected in the inaugural
Krishi Karman awards instituted by the
ICAR. Ten states namely Uttar Pradesh,
Punjab, Assam, Orissa, Tripura,
Chhattisgarh, Haryana, Maharashtra,
Rajasthan and Karnataka received the
awards for 2010-11.

Uttar Pradesh recorded an increase
of 11.4 per cent in its total production of
475.52 lakh tons of foodgrain during
2010-11 over the 431.95 lakh tons the
previous year. Assam performed
stupendously by increasing its foodgrain
output by 45 per cent over a period of five
years.

Tripura too increased its farm
output by a good 25 per cent from 5.13
lakh tons in 2001-02 to 6.40 lakh tons in
2009-10. Chhattisgarh increased its
foodgrain output by almost 45 per cent
within a year’s time from 49.03 lakh tons
to 61.59 lakh tons in 2010-11. Rajasthan
increased pulse production by as much as
150 per cent in just one year.

Congratulations to these states.
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UNIVERSAL FORMULATIONS
FOR CONTROL OF FRUIT
PLANT DISEASES
J. S. Brar and Sanjeev Kumar

Some formulations play an important role
in controlling the major diseases of vari-

ous fruit crops and must be used for keeping the or-
chards healthy. The methods of preparations of dif-
ferent formulations are of utmost importance for ef-
fective control of diseases.
1. Wound disinfectant solution
Mercuric chloride : 1 g
Methylated spirit : 250 ml
Water                     : 750 ml

Dissolve mercuric chloride in methylated spirit
and then add water to make the volume of one litre.
For preparation and storage of this solution glass vessel
or porcelain jar should be used. Apply the disinfec-
tant solution on the cut-ends and the wounded sur-
face with a large swab of cotton or paint brush.

2. Bordeaux paste
Copper Sulphate  :       2 kg
Quick lime            :       3 kg
Water                     :      30 litres

Divide the required amount of water into two
equal lots. Dissolve copper sulphate in one lot and
take a small quantity of water from the second lot and
slake slowly 3 kg of quick lime. Add the remaining
quantity of second lot of water to it. Mix both the

concentrated solutions and stir. Apply the paste to cut
surfaces and wounds with a brush.

3. Bordeaux paint
Monohydrated copper sulphate : 1 kg
Hydrated lime dust                 :          2 kg
Boiled linseed oil                   :          3 litres

Monohydrated copper sulphate (MCS) is
prepared by spreading the copper sulphate crystals
on a sheet of iron (Tawi) or a frying pan over fire till
they crumble into a white amorphous powder. After
preparation of MCS, lime dust and MCS powder are
mixed thoroughly and then boiled and cooled linseed
oil is added to the mixture. All the three ingredients
are thoroughly homogenized.  Bordeaux paint is now
ready for application. It should either be stored in a
closed vessel or made fresh when required. Bordeaux
paint makes the covered surface impervious to water.
It is quite helpful in protecting the wounds from the
wood rotting fungi.
4. Bordeaux mixture (2:2:250)
Copper sulphate                        :         2 kg
Quick lime (unslaked lime)          :         2 kg
Water                                            :         250 litres

Wooden or earthen containers should be used

Regional Station Punjab Agricultural University,Bathinda-151 001
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Table: Use of different formulations for control of diseases of different fruit crops 
Fruit plant Disease Formulation Time of application Method of 

application 
Citrus Citrus canker Bordeaux mixture October, December and 

February. 
On nursery plants in July-
August 

Sprays 

Citrus Scab Bordeaux Mixture Last week of June to 
August 

Spray 

Gummosis/ 
Foot rot 

Bordeaux paste 
Bordeaux Paint 

Feb.-March 
July-August 

Local application to 
decorticated tissue 

Ridomil paint Feb.-March-July-Aug. Local application to 
decorticated tissue 

Citrus dieback/ 
anthracnose 

Bordeaux mixture March, July and 
September 

Spray 

Bordeaux paint Feb-March and July-August Application to cut 
ends 

Mango Anthracnose Bordeaux paste 
Bordeaux paint 

 January-February Application after 
pruning to the cut 
ends 

Bordeaux mixture February-July Spray 
Leaf blight and 
die-back  

Bordeaux paint - Application after 
pruning 

Bordeaux mixture - After pruning 
Pear Shoot blight and 

bark canker 
Bordeaux mixture  January, March and June One dormant spray in 

January  along with 
two more sprays 

Peach Bacterial canker 
and gummosis 

Mashobra paste In summer, before the 
start of rains 

Scarify and clean the 
gum oozing wounds 
and adjoining tissues, 
apply paste. 

Bordeaux mixture 
(1%) 

During dormancy Spray 

Bordeaux paste Spring and rainy season 
(March-April, July-Aug.) 

Apply paste on 45-60 
cm trunk height and 
on cleaning 

Ber Mouldy leaf spot 
of ber 

Bordeaux mixture November-January 3-4 Sprays at 
fortnightly interval 

Pome-granate Bacterial leaf spot 
and canker 

Bordeaux mixture May-July Three sprays 

Grapes Anthracnose and 
die back  

Bordeaux paste Jan.-Feb. After pruning 
Bordeaux mixture Jan.-Feb., March, May mid 

August 
Four Sprays 
alternating with 
Bavistin (0.1%) 

Downy mildew Bordeaux mixture Jan.-Feb., March-May mid-
Aug,  
mid-Sept. before 
monsoons, during 
monsoons & after 

Spray alternating with 
Bavistin (0.1%) 
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for the preparation of Bordeaux mixture. The raw
material should be of good quality. Solution of cop-
per sulphate and lime should be made separately. For
preparing the copper sulphate solution, dissolve 2 kg
of copper sulphate in 125 litres of water. Copper sul-
phate dissolves slowly in cold water. Thus use hot
water or suspend copper sulphate in gunny sac into a
wooden barrel or an earthen pitcher during winter
season, so that the material remains immersed. Slake
2 kg of quick lime in another vessel and add water
slowly. When the lime is completely slaked, add
enough water to bring the volume to 125 litres. Then
mix the two solutions either by pouring the copper
sulphate solution into the lime solution slowly or the
two solutions together into a third vessel. Strain the
lime solution before mixing it with copper sulphate
solution.  Also, stir the mixture all the time while pour-
ing.  Stir and strain the mixture again when pouring
into the sprayer pumps.

 HOW TO TEST BORDEAUX MIXTURE

a) If the Bordeaux mixture contains excess of lime, it
turns the red litmus paper blue and if it contains
excess copper, it turns the blue litmus paper red.
An excess of copper compound in the mixture is
toxic to foliage. So, it is imperative to neutralize
the toxic effect of copper with addition of more
lime.

b) Dip a knife or iron blade or nail in the Bordeaux
mixture and observe if copper deposits on it. A
deposit of copper on the metal indicates that the
mixture is unsafe. Add more lime solution to make
the mixture safe.

c) A more accurate test can be made with ferrocya-
nide of potassium.  Add a few drops of the Bor-

deaux mixture to small quantity of ferrocyanide. If
no change occurs, the mixture is safe but if it turns
into reddish brown colour, it indicates that copper
compound is present in excess. So, add more lime
solution to make the mixture safe.

Bordeaux mixture should not be applied when
it is raining or on exceptional hot day when the plants
are showing signs of temporary wilting. Fresh Bor-
deaux mixture should be sprayed as it loses its fungi-
cidal properties on storage.
5. Ridomil paint
Ridomil MZ             :           2 g
Linseed oil               :         100 ml

Mix both the ingredients thoroughly and ap-
ply the paint with a brush. A special painting kit (fun-
gicide, linseed oil, sharp knife, brush, pruning secateurs
and container) has been designed for the mass treat-
ment of orchards plantation.
6. Whitewash mixture
Lime (slaked)               :          25 kg
Copper sulphate            :           500 g
Suresh/gum :          500 g
Water                           :           100 litres

Dissolve the suresh/gum in hot water. Add
all the constituents and mix them thoroughly. White-
wash the main trunk up to a height of 30 cm from
the ground level in February-March and again in
July-August. The application will help to check soil
borne diseases.
7. Mashobra paste
Lanolin : 225 g
Steric acid : 12 g
Morpholin : 150 g
Streptocycline : 25 g
Water : 5.5 litres

Mix all the ingredients in given quantity
of water and dissolve completely. Apply the
paste with the help of brush or cotton cloth.
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PERSIMMON: POTENTIAL
CROP FOR MID- HILLS
Rakesh Kumar, Parshant Bakshi,
Ravneet Kaur and Neeraj Kotwal

Persimmon (Diospyros kaki) locally
known as “japaniphal” or Japanese fruit

is an important fruit belonging to family Ebenaceae.
Persimmon is nature’s wonderful medicine because
its fruits are rich in health promoting nutrients such as
minerals, vitamins, anti-oxidants and other compounds.
So, it is a very popular fruit and also is in great de-
mand  when other fruits are not common in market.
Secondly, its resemblance with tomatoes attracts buy-
ers. Its high quality fruit is sold in the super markets.

Persimmon is readily adaptable to wide range
of sub-tropical to warm temperate climates. The tree
has a relativity low chilling requirement (100-200 hours
below 7.20 C) for breaking dormancy. In India, per-
simmon is grown in Uttarakhand, Himlachal Pradesh,
J&K and Tamilnadu. Jammu and Kashmir with its rich
natural resources and favourable agro-climatic con-
ditions can expand its existing deciduous fruit grow-
ing area with cultivation of persimmon. However, in
low and mid hilly areas where major temperate fruit
crops  (apple, pear and plum)  are grown in small
scale due to their high chilling requirement, cultivation
of  persimmon can be highly profitable as this crop
requires less chilling hours as compared  to other major

Assistant Professors (Pomology)
Regional Horticulture Research Sub-station, Bhaderwah, SKUAST-Jammu

temperate fruit crops.  Two cultivars “Hachiya” and
“Fuyu” demonstrated  at RHRSS, Bhaderwah, Jammu
has shown good result regarding its shelf-life and the
attractive fruits. Thus, cultivation of persimmon can
be helpful to improve the economic status of low and
mid hill fruit growers.

HACHIYA

 One of the most satisfactory astringent culti-
vars for mid hilly areas, Hatchiya is medium sized tree
with drought and frost resistance, showing bud burst
at mid March, and flowering in June. It has heavy
bearing, and fruit oblong-conical with  glossy skin.
The flesh is dark yellow, sweet and good for taste.
Fruits are ready for harvest in mid October. The fruits
have an average weight of 200-240/gm., 7.9 cm di-
ameter, 7.7cm length, and 239 ml specific gravity. On
an average the yield is 65-70/kg per tree. The fully
ripe fruits have subtle fragrance and are rich in sugar.
The harvested fruits can be stored for one month in
ambient conditions.

FUYU

 It is a non-astringent cultivar, precocious in
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bearing, vigorous, productive and self pollinated with
mid to late season maturity. Fruiting starts four years
after planting. The fruits are sweet and soft once
picked, but they are delightful and subtly sweet even
when slightly under ripe .The fruits are medium-large
oblate with deep orange skin and light orange flesh.
The fruits have an average weight of 195-220 gm,
diameter 7.7 cm, length 7.5 cm, specific gravity 230
ml and  total soluble solid 170 Brix.  The average yield
is 2-3 kg/ tree .

CULTIVATION

Climate
It has a relatively low winter chilling require-

ment to release its dormancy as compared to other
deciduous fruit crops. The tree tends to have a higher
tolerance to heat, water stress and water logging than
other deciduous fruit crops.
Soil

Persimmon grows on almost all kinds of soil.
However, for its commercial cultivation well drained
sandy loam soil is the best. The ideal soil pH range for
its cultivation should be 6.5 to 6.8.
Planting

A planting plan must be prepared by adopt-

ing a particular layout system before actual planting.
On flat land, a regular layout system such as square
and triangular should be followed, while on the hill
slopes, contour system is generally practised. The
plants are generally planted at a distance of 6m x 6m
in February.
Fertilization

The pits of 1 m x 1 m x 1 m size are dug in
November, kept open for a month and then filled with
20 kg well rotten F Y M . The plants should be planted

in the centre of the pit. A four-years old persimmon
plant requires a mixture of 350 g N, 200 g P2O5 and
150 g K2O. N is applied in two split doses, the  first
half 2-3 weeks before flowering and the remaining
half a month later.
Irrigation

  Although persimmon is grown in hilly regions
where sufficient rainfall is received, a slight irrigation
especially during summer is highly beneficial for the
growth and development of fruit.
Intercropping

 During the initial years, intercropping with an-
nual crops (pea, grasses and leafy vegetables) can be
advantageous as it gives some income to the growers
during this period.

Cultivar “Hachiya” in field, RHRSS, Bhaderwah

Continued on page 31
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WEED MANAGEMENT FOR
IMPROVING PRODUCTION
POTENTIAL OF CROPS
V. H. Surve1 and  K. K. Zade2

 1. Ph.D scholar, Dept. of Agronomy, N.M. college of Agriculture, N.A.U., Navsari-396 450 (Gujarat)
and  2. Asst. Professor, Dept. of Agronomy, Rajiv Gandhi college of Agriculture, Parbhani-431401

Weed management is an important com
ponent of plant protection for im-

proving the production potential of crops. It in-
cludes management of the weeds in a way that the
crop sustains its production potential without being
harmed by the weeds. Weeds are the plants that
grow without human efforts and are not wanted.
They grow in the fields where they compete with
crops for water, soil, nutrients, light and space, and
thus reduce the crop yields. Weeds also act as al-
ternate hosts that harbour insects, pests and dis-
eases and other micro-organisms. Weeds reduce
the quality of marketable agricultural produce and
render harvesting difficult, leading to increased ex-
penditure on labour, equipment and chemicals for
their removal. Weeds are also a nuisance and a fire
hazard along railway lines, roads, right-of-ways,
airports, forest and industrial sites.

Weed management is done through me-
chanical, cultural and chemical means. Use of bio-
logical control methods in field crops is being con-
sidered, but still not much in use. Use of herbicides
is an important method in the modern concept of

weed-management technology. In some crops, the
yields are reduced by more than 50% due to weed
infestation. The losses caused by weeds in some of
the important crops are given in table 1.

CHARACTERISTICS OF WEEDS

Weeds are like other plants but have spe-
cial characteristics that tend to put them in the cat-
egory of unwanted plants.
 Most of the weeds, specially annuals, pro-

duce enormous quantity of seeds, e.g. wild oats
(Avena fatua), produces 250 seeds per plant,
whereas wild amaranth (Amaranthus viridis)
produces nearly 11 million seeds. It has been
observed that among 61 perennial weeds, the
average seed-production capacity was 26,500
per plant.

 Weeds have the capacity to withstand ad-
verse conditions in the field, because they can
modify their seed production and growth ac-
cording to the availability of moisture and tem-
perature. They can germinate under adverse soil-
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moisture conditions, have short period of plant
growth, generally grow at a faster rate and pro-
duce seed earlier than most of the crops grow-
ing in association.

 Weed seeds remain viable for longer pe-
riod without losing their viability, e.g. annual
meadow grass (Poa annua) and scarlet pim-
pernel (Anagallis arvensis) remain viable for
about eight years; creeping thistle (Cirsium
arvense) for 20 years and field bind weed (Con-
volvulus arvensis) for about 50 years.

 Weed seeds have a tremendous capacity
to disperse from one place to another through
wind, water and animals including man. Many
times, weed seeds mimic with the crop seeds
due to their size and get transported from one
place to another.

CROP-WEED COMPETITION

Weeds compete with crop plants for nutri-
ents, moisture and light. The degree of competition
is dependent on weed flora, time of weed emer-
gence, relative density of crop plants and weeds,
the duration of competition, etc. Competition is set
in motion when supply or availability or resources
are limited for the unrestricted growth of both crop
and weeds. When the crop seeds are planted weed
seed also germinate along with them. The stage at
which there is maximum impact of weeds on crop
growth is termed as critical period of weed com-
petition, which usually varies between 15 to 60 days
after sowing depending upon the crop, crop dura-
tion, time of weed emergence, weed flora and in-
tensity and soil and climatic conditions. There will
be least or no damage done by the weeds, once
the crop is established and the canopy covers the
ground. Irrespective of what method of weed con-
trol is practised, it must be ensured that the weeds
are kept at low level during the critical periods of
weed competition. This will ensure higher efficiency
of inputs used and in turn recording maximum po-
tential crop yields.

PRINCIPLES OF WEED  MANAGEMENT

In order to reduce the negative implications
of weeds on crop growth and yield, weeds have to
be controlled efficiently. To do the job successfully,
a thorough understanding of weed biology in the
crop environment becomes essential. Prevention,
control and eradication are the keys in weed man-
agement.

PREVENTION

 Prevention involves procedures that inhibit
or delay weed establishment in areas that are not
already inhabited by them. These practices restrict
the introduction, propagation and spread of weeds
on a local or a regional level. Preventive measures
include cultural practices such as seed cleaning, use
of weed-free seed, manure and machinery, con-
trolling weeds on field bunds, and irrigation canals,
screening irrigation water and restricting movement
of farm animals, etc. Prevention is highly cost ef-
fective, as establishment of any new weed is going
to create problem for many years.

ERADICATION

Eradication is the total elimination of a weed
species from a field, area or region. It requires the
complete removal of seeds and vegetative parts of
a weed species in a defined area. It is usually at-
tempted only in small area or areas with high value
crops because of the difficulty and high costs asso-
ciated with eradication practices.

CONTROL

Control practices reduce or suppress
weeds but do not necessarily result in the elimina-
tion of any particular weed species. Weed control,
therefore, is a matter of degree and depends upon
the goals of the people involved, effectiveness of
the weed control tactic used and the abundance
and tenacity of the weed species present. There
are four general methods of weed control: Physi-
cal, cultural and biological.
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Physical methods: Hand pulling or hand
weeding, hoeing, tillage mowing, burning, flooding,
smothering etc. are examples of physical methods
of weed management, involving the use of physical
energy through implements either manually or bul-
lock drawn or power operated. Farmers mostly
resort to hand weeding with the help of hand chisel
(khurpi), hand hoe, spades, etc. It is one of the
most commonly used methods but is back break-
ing, time consuming and costly. Pre-planting or
post-planting tillage is practical and has been found
as an economical method of weed control. The use
of soil turning plough, disc and spring tooth har-
rows and the dug foot, blade and bukher-type cul-
tivators are some of the implements being used to
keep weed growth under control. However, ad-
verse soil conditions such as too dry or too wet
soil limit their use.

Cultural methods: Weeds are better com-
petitors than crop plants for light, water, nutrients

and space. However, good cropping practices can
change the conditions in such a way as to enable
the crop plants to compete with the weeds suc-
cessfully or to reduce their interference to the mini-
mum, and thus prevent them from acting as impedi-
ments to increase in crop production. Quality seed
with good germination will give the crop a vigorous
and close stand, and would enable the crop plants
to steal a march on the weeds. Varieties well
adapted to a season will complete better with the
weeds than those poorly adapted to it. The plant
breeder have to evolve quick-growing and short
duration varieties of crop plants with larger leaf area
and good branching or tillering ability and the
agronomists have to work out the proper seed rate,
depth, time and method of sowing, and the use of
the most appropriate method of irrigation and ma-
nuring in a given cropping system.

Some crops can compete better with
weeds. For instance, the crops like sorghum and
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cowpea are good competitors, whereas others such
as groundnut and lentil are poor competitors. Close
row crops compete better with the weeds than wide
row crops. Similarly, the crops and varieties having
early and faster growth during the cropping season
compete better than those growing slowly during the
early part of their growth, e.g. pigeonpea. The fodder
crops, in general, grow faster and thick sowing tech-
nique results in dense crop growth, thereby smother-
ing the weeds effectively.

Crop rotations are required to minimize the
dominance of a particular weed in the cropping sys-
tem. Intercropping, particularly with a fast growing
crop such as cowpea, soybean, etc. in wide spaced
crops like maize, pigeon pea or sugarcane would re-
duce weed competition. Similarly, converting inter-
row spaces with mulches (plant residues, paper, plastic,
etc.) also contain weed growth.
Biological method: In this method, the natural en-
emy of a weed plant is used to control the weed. The
requirements for the success in this method are:
 The weed species must have been introduced and

in the process of introduction must have been freed
from its natural parasites or predators.

The natural predators and parasites must be intro-
duced to prey upon or parasitize the weeds but
they in turn must have been freed from parasites in
order to carry out their work for destruction un-
hampered.

The destructive agents must be highly specialized
so that these are able to thrive even under starva-
tion condition on agricultural plants of the new habi-
tat. Root-borers, stem-borers and internal seed-
or fruit feeders are more highly specialized than
the foliage feeders. 

An outstanding example of biological
control of plant is that of prickly pear (Opuntia spp.)
in Australia. Another noteworthy example is of de-
struction of Lantana with the help of Telenemia
scruplosa. Attempts are under way for the biological
control of nutgrass in Hawaii. Water hyacinth can also
be controlled through the use of Neochetina bruchi
and N. eichhorniae. Successful control of

Parthenium hysterophorus has been reported with
the help of Mexican beetle Zygogramma bicolorata.
The use of geese to control weeds in cotton is popu-
lar in some areas in South-West America. The young
geese selectively feed on Johnson grass (Sorghum
halepense) without harming cotton. The eradication
of prickly pear by using the cochineal insect
(Dactylopius tomentosus) in Maharastra and Tamil
Nadu is the best example of biological control in In-
dia. At the Indian Fisheries Laboratory, Bhopal, it was
observed that grass carp (Ctenopharyngodon idella)
controls effectively the submerged water vegetation
comprising Najas minor, Hydrilla verticillata,
Ceratophyllum demersum, Lemna minor etc.
Claims are also made in India of the control of kans
grass (Saccharum spontaneum) by growing basket
grass, whose roots are supposed to excrete some sub-
stances inhibitory to kans. 

INTEGRATED WEED MANAGEMENT

In nature a balance has been struck among all
the components, both living (biotic) and non-living
(abiotic). This ecosystem concept has much relevance
in that all the components co-exist in perfect unison,
each component satisfying its own niche. The intro-
duction of a foreign element, e.g. a herbicide, may
create some serious upheavals in the ecosystem. Fur-
ther, the continuous use of a herbicide may eliminate
all the  susceptible weed species and its place may be
taken over by some resistant ones, or the existing ones
may develop resistance. All these eventualities have
to be borne in mind when recourse is taken to chemi-
cal weed control. One of the ways to avert such a
situation consists of using low doses of herbicides, in
rotating herbicides just like a crop rotation and alter-
nating intelligently chemical and non-chemical meth-
ods in weed management. An integrated weed man-
agement may be defined as the combination of two or
more weed-control methods at low input levels to re-
duce weed competition in a given cropping system
below the economical threshold level. It has proved
to be a valuable concept in a few cases, though much
is still to be done to extend it to the small farmers’
level.
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REJUVENATION OF OLD AND
SENILE MANGO ORCHARD
R. F. Thakor1 and B. M. Mehta2

Mango is an important horticulture crop
of Valsad district of Gujarat. The world

famous Alphanso (Valsadi Hafus) is the variety of
mango produced by the district. The district  has 46
% of the total area under mango cultivation. The area
under mango cultivation is  increasing  but the pro-
ductivity is considerably low. Preponderance of old,
senile, unproductive trees and poor management prac-
tices of old orchards are the important reasons for the
low productivity.

Considering these, the Krishi Vigyan \Kendra,
Valsad organized training programmes, seminars and
farmers fairs in coordination with the state department
of horticulture for the popularization of technologies
related to mango. The activities got momentum when
an orchard owner started adopting technologies re-
lated to rejuvenation of old mango plantation by training
and pruning. Shri. Rajesh Shah, a 45 - year old farmer
came in contact with the KVK. He is having about
400 mango trees of about 50 years old. He was both-
ered about the lower production and increasing cost
of cultivation. He even had decided to sell it out and
purchase new land for orchard. But after he was ad-

vised by the SMS of the Kendra and officials of the
state department of horticulture regarding rejuvena-
tion technique of mango he made up his mind to con-
tinue with the mango cultivation by rejuvenating the
old orchard.

Mr. Rajesh Shah has started this activity in
June, 2007. In his words “I was hesitant to cut the
trees with a fear that it will reduce the income drasti-
cally but at this juncture, state department of  horti-
culture motivated me by giving subsidy to the tune of
Rs.22000 per ha for this work.” Finally of the 400
trees in the first instance he pruned 50 trees and gradu-
ally he pruned whole orchard in two years.

METHOD ADOPTED

First he assign number to each tree.

He also identifies the branches which are old, at-
tacked by the pest/disease, bend from the trunk to
lower side and covered with shadow of the adja-
cent  trees.

Marks the branches which are to be kept for fu-
ture canopy development at approximately 2.5 to-

1. Programme Coordinator, Gujarat Vidyapith, KVK Valsad, Gujarat-396 191
2. SMS (Horticulture), Gujarat Vidyapith, KVK Valsad, Gujarat-396 191
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Old and Senile Orchard

Heavy prunned orchard

Heavy side prunned orchard

Central prunned orchard

3.0 metres distance above ground.

 He started heading back in June-July after fruit
harvesting. At the time of heading back he used
sharp cutter as sharp and slant cut is very impor-
tant for further growth.

 After cutting immediately he applied the Bor-

deaux paste on cut portion of the branches.

 He cut the branches from underside to avoid
risk from bark splitting.

 After this, he removed all the pruned wood
from the orchard to avoid risk of pest infection
from the garbage.
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New sprouting in prunned orchard

Intercrop in prunned orchard

New canopy in prunned orchard

Interaction with farmers

 After these practices he fertilized each pruned
tree by applying 200 kg FYM, 10 kg organic ma-
nure, 2.5 kg urea, 3 kg single super phosphate and
1.5 kg muriate of potash in July - August. Urea
was applied in split doses. Half of the recom-
mended dose in July - August and remaining half
dose in February.

 After that he irrigated pruned trees through
drip irrigation as and when required and recom-
mended by the KVK scientists.

He was quite delighted when he saw the pro-
fuse emergence of new shoots on pruned branches.
Again he was advised for thinning the excessive shoots
and to spray copper oxichloride (3 gm/litre of water)
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Flowering in prunned orchard

over thinned tree. Shri. Shah followed the instructions
and carried out thinning during October.

Care was also taken by the SMS of KVK to
control stem borer, grub, leaf cutting weevil etc. in the
pruned trees. For the control of grub, the farmer was
advised to insert cotton swab soaked with Nuvan in-
secticide into the tunnel made by the larvae of grub.
The hole was then plugged with mud. It resulted in the
control of the grub effectively. In the subsequent years
he continued with the same practices. He observed
that the shoots emerging from the pruned trees were
healthier and having more yield potential and started
bearing from the third year of pruning. It also facili-
tated additional income from the intercrops. He also
agreed that earlier he could harvest mangoes only from
the side of the tree which gets sunshine. Pruning of the
tree makes the orchard spacious and open with more

Fruiting in prunned orchard

sunlight. The increased photosynthetic efficiency re-
sulted in higher sustained production over long pe-
riod. He could earn about 30 per cent more income
from the same orchard during last two years due to
disease free quality production of fresh fruits, addi-
tional income from the wood of pruned trees and in-
tercrops as well.

The KVK scientists made frequent
visits to his farm, documented various operations and
based on his experience the KVK organized semi-
nars on his farm and  farmers’ exposure tours so that
other farmers could learn from him following the prin-
ciple “Seeing is believing”.

Today Shri. Rajeshbhai Shah has become
trend-setter for hundreds of mango growers. Under
his guidance many farmers have started canopy man-
agement of their old and senile orchards.

For KISAN CALL CENTRE Now Dial Our

NEW  TOLL FREE NUMBER 1800-180-1551
by mobile or landline timings : 06.00am to 10.00 pm
on all the seven days
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BORON DEFICIENCY IN
FRUITS AND VEGETABLES
Rashmi Baruah and Mahima Begum

Boron is considered as one of the
most important micronutrients that is

required by plants. Adequate B nutrition is criti-
cal for high yields and quality of crops. Defi-
ciency of B results in many anatomical, bio-
chemical and physiological changes in plants, as
B plays a major role in maintaining cell wall
structure and cell division. It also helps in sugar
transport, flowering and fruiting and plant hor-
mone regulation. Boron is mostly required dur-
ing reproductive stage than vegetative stage of
growth in most of the plant species. Therefore,
B deficiency not only reduces yield but also de-
teriorates the quality of produce to a great ex-
tent.

Normally, soils contain 0.5-2.0 ppm of
available Boron but this represents only small
part of the total since only 0.5-2.5% of the total
Boron in the soil is available to plant. Boron is a
very unusual element; it is very much soluble in
water. There is a very narrow range between
Boron availability and Boron toxicity. Generally,
if concentration of B is less than 0.5 ppm, it is
considered deficient.

REASON FOR BORON DEFICIENCY

Soils with pH 7.0 or above are more prone
to be deficient in B than acidic soils. There-
fore, B deficiency is common in calcareous
soils (pH more than 7.5).

Soils with low organic matter are deficient in
B than soils rich in high organic matter con-
tent (organic matter less than 0.75 %).

Soils which are derived from acid igneous rock
(Granite) are also prone to be deficient in
Boron.

Boron deficiency may also be encountered in
soils which have been given excessive appli-
cation of nitrogen and potassium fertilizers.

In light textured soils boron is more easily
leached from soil than in heavy textured soils.

Boron deficiency is common in high rainfall
areas with high temperature (more than 330C),
therefore, its deficiency usually is observed
in states like Assam and its surrounding states.

Department of Soil Science, Assam Agricultural University, Jorhat-13
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High moisture and application of too much
lime may contribute to boron deficiency in
crops.

Boron is generally immobile in plants,
hence deficiency symptoms first appear on young
tissue. When deficiency occurs the growing
points of plant stop developing and will eventu-
ally die if deficiency persists.

Boron deficiency is usually observed in
all types of plants. Deficiency of B in some com-
mon fruits and vegetables are discussed below.

DEFICIENCY IN FRUITS

Mango: It is grown in almost in all states of the
country. However, a great amount of produce is
deteriorated every year due to symptoms caused
by B deficiency.

The fruit of mango trees with boron de-
ficiency become brown in colour. The seeds are
also brown and crack easily. The fruit are hard
and lacking in juice, sometimes called “stone
fruit”. The flesh may be soft and watery, with

long cracks down the centre.
Management: Application of boron at the rate
of 5-10 kg/ha can correct boron deficiency of
mango.

Alternatively, a foliar spray of 0.25%
borax solution can be applied every 10 days until
the deficiency is corrected.
Pineapple: Boron deficiency of pineapple of-
ten produces an empty space in the fruit, known
as “hollow heart” or “woody tissue”. The leaves
of pineapple plants which are deficient in boron
are often thicker and harder than normal leaves.
New leaves are curved together. Yields are poor,
and the roots are abnormal. The fruit are often
deformed and are easily damaged.
Management: The application of 5 to 10 kg/
ha can correct boron deficiency of pineapple.
Alternatively, a foliar spray of 0.3% borax so-
lution should be applied three times from late
summer to early winter (August to November),
until the deficiency status is corrected.
Coconut: Boron deficiency of coconut is clearly
shown in the apical shoot, the most actively
growing tissues of the plant. It is also seen in
very young leaves of seedlings and young palms.
At an early stage of deficiency, “little leaf” or
deformed fronds, deformation of crown as well
as pre-mature fruit drops are seen. These are
followed by abnormal leaflets which do not split
as usual, so that the leaves have a serrated, zig-
zag appearance. At an advanced stage, the api-
cal shoot eventually exhibits “blackening”,
growth failure, and finally the death of tissues
and the plant.
Management: Boron deficiency of coconut can
be corrected either by spraying (0.2% borax or

Table 1: Boron availability based on soil texture

Soil texture Very low Low Optimum High Excessively high
—————ppm B————-

Sandy loamy sands <0.2 0.3-0.4 0.5-1.0 1.1-2.5 >2.5
Sandy loams,loams, silt loams, silts, clays <0.3 0.4-0.8 0.9-1.5 1.6-3.0 >3.0
Mucks, peats <0.5 0.6-1.00 1.1-2.0 2.1-4.0 >4.0

Source; K.A. Kelling (SR-07-99-0.75M-25)
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some other form of boron) or direct soil appli-
cation (25 gm/plant) along with the appropriate
rates of fertilization. Spraying is commonly prac-
tised when coconut palms are at the nursery stage
(1-1.50 g/s eedling of boron).
Papaya: In papaya, boron deficiency often re-
sults in an interruption in flowering and fruiting.
The fruits are deformed with a bumpy appear-
ance, and yields are poor as compared to nor-
mal plants.
Management: Application of borax at the rate
of 0.5 to 5 g/plant or 5-10 kg/ha can correct
boron deficiency of papaya. Alternatively, a fo-
liar spray of 0.4 % of borax solution can be ap-
plied repeatedly every 10 days until the defi-
ciency is corrected.

VEGETABLES

Cauliflower: The deficiency symptoms of bo-
ron are externally visible on plants after the curd
formation. In early stage, the water soaked ar-
eas appear on the stem and curd surface. As the
plant grows, the stem becomes hollow with wa-
ter soaked tissue covering the internal walls of
the cavity. In advanced stage of deficiency,
brown or pink coloured areas are seen on curd
surface and therefore, it  is also called ‘brown
rot’ or ‘red rot’ or ‘browning of the curd’.
Sometimes the stem may become hollow even
without brown areas on the curd. The affected
curds are bitter in taste.

The foliage colour first changes to dull
green and then greenish yellow at the apical
margin of the older leaves. When there is se-
vere deficiency of boron, the leaves become
underdeveloped and smaller. The growing point
may die in young stage of plant itself.
Management: The deficiency of Boron may be
corrected by applying borax. The quantity of
borax depends on soil type, soil pH and the ex-
tent of deficiency. In acid soil, 10- 15 kg borax/
ha is sufficient.

Alternatively, a foliar spray of 0.4% of
bordeax solution can applied repeatedly every
10 days until the deficiency is corrected.
Tomato: Tomato plants with boron deficiency
have stunted growth and are dwarfed. Stems be-
come stiff, terminal buds die and so lateral shoots
develop, giving the plant a flat top. The leaves
turn highly tinted purple, brown and yellow. The
leaves are twisted and small in size and may have
a variegated appearance. Fruits are pitted and
corky areas develop on skin and ripening is un-
even.
Management: The condition can be corrected
by 10 kg/ha of borax, applied to the soil. The
pH of the soil and nutrition solution should be
adjusted to 5.5-6.5.
Sweet potato: In case of sweet potato, the first
sign is usually a thickening of young leaves. The
leaves and stem near the shoot tip are brittle and

Table2: Availability range of Boron in different
crops:

Sl no Crop Low Sufficient High
1 Banana —- —- —-
2 Cabbage 22-24 25-60 75
3 Carrot 25-29 30-100 100
4 Coconut
5 Cucumber 22-24 25-60 61
6 Mango —- —— —-
7 Musk melon 22-24 25-60 60
8 Pineapple —— < 30 30
9 Potato 20-24 25-75 75 Continued on page 26
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NON-MONETARY INPUTS
FOR IMPROVING WINTER
SEASON KUSMI LAC YIELD
S. Ghosal

Lac, the gift of nature, is one of the rich
heritages of India. It is being used in many

fields since time immemorial. Recent technological ad-
vancements have extended its use in many non-con-
ventional areas. It is used in wide range of industrial
products including varnishes and polishes, pharma-
ceuticals, confectionery, adhesives, printing inks,
electricals, leather and wood finishing and for fruit and
vegetable coating etc. Therefore, the demand and
price of lac are increasing globally. Domestic con-
sumption is less and around 35% of the produce is
exported. Quality of Indian lac is considered to be
the best in the world. To match with global demand,
more production of lac is the need of the hour.

The Indian lac insect, Kerria lacca (Kerr.) is
the commonly used insect for production of lac in In-
dia. These sedentary and  phytosuccivorous insects
thrive on tender twigs and feed on phloem sap of spe-
cific host plants namely kusum (Schleichera oleosa),
palas (Butea monosperma), ber (Zizyphus mauritiana),
Flemingia semialata, Ficus spp and several others.
Though the lac insect culture thrives on shoots of only
a few host trees on commercial scale, more than 400
plant species have been reported worldwide to be

the hosts of lac insect. Rangeeni and kusmi are the
two strains of lac insect which are classified on the
basis of host specificity.

While carrying out lac cultivation, farmers en-
counter problems like adverse weather, non-availabil-
ity of broodlac, poor quality of broodlac etc. due to
which average profitability is reduced largely. These
difficulties can be largely overcome if cultivation is
done with proper understanding. Since the lac grow-
ers by and large belong to low income strata, non-
monetary inputs can improve the situation largely.
Following points have been considered important for
lac production in winter season.

USE OF BER TREES
Due to thorny nature, lac cultivation opera-

tions are difficult on this host, but its widespread dis-
tribution and the traditional practice of cultivating lac
on ber trees has made it the most utilized host. Tradi-
tionally, the tree is used for immature rangeeni lac cul-
tivation during summer season. The practice gives very
less return, as the crop is harvested at an immature
stage and the cultivation process is more labour in-
tensive as farmers have to scrap the lac before selling.

Lac Production Division, Indian Institute of Natural Resins and Gums, Ranchi- 834010
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The winter season kusmi lac cultivation on this host is
much more profitable, as brood lac can be produced
by this practice. The resin output of kusmi lac on ber
is almost two times more than that of rangeeni lac.
Therefore, the farmers can derive benefit by adopting
kusmi lac cultivation (winter season) on ber, in lieu of
rangeeni (summer season). Usually, broodlac produc-
tion on ber is harvested with an output: input ratio of
six or more, and the price being Rs 130-150 per kg
which is much higher than that obtained from rangeeni
lac as normally output: input ratio and ari sticklac price
are 3 and Rs 60-80 per kg respectively.

LOCATION AND CHOICE OF TREE

Lac insect grows well on moderate weather. An-
nual rainfall of 1000 to 1500 mm may be considered
good for lac cultivation though negative correlation has
been found to exist between kusmi lac yield and rainfall.
It requires moderate temperature (24-27oC) for its
growth and development. Larval emergence from
broodlac is enhanced in the presence of sunlight. There-
fore, it does not prefer pruned branches located at the
interior of the canopy. It has been observed that lac yield
on trees with very dense canopy is poor. Less dense
canopy facilitate ventilation and interception of sunlight.
Branches with moderate sunshine and warmth can be
considered best for growth of lac insect. Therefore, while
selecting ber trees for lac cultivation, farmers should keep
in mind that trees should be in open and ventilated con-
dition. Trees with dense canopy and trees located under

shade of  big trees should also be avoided for lac cultiva-
tion in winter season.

      Like temperature and light, humidity also
plays a great role in insect survival. Exposure of lac
crop in humid condition for a long period causes mor-
tality of lac crop. Therefore, lac yield on trees located
on lowland condition or on the bank of rivers pro-
duce less lac. Average lac yield from trees located on
upland conditions or on hill slopes or tops have been
found to yield even more than twice than that of low-
land conditions.

      Therefore, by selecting suitable trees only,
risk of getting poor lac yield in winter season can be
avoided considerably.

LOCATION OF BROOD INOCULATION

Lac insect prefers well ventilated sites with
moderate sunshine to settle down and cannot with-
stand continuous exposure to sunlight, which promotes
heat mortality. This could be the reason why lac in-
sect settles on the
lower side of horizon-
tal branches of ber
trees. So, while in-
oculation, both over
exposure and under
exposure to sunlight
should be avoided. In
northern hemisphere,
southern half of the
trees are more illumi-
nated than northern
half. As a result, it re-
ceives more warmth
and light intensity,
which acts favourably
for growth of lac in-
sect. This could be
the reason why lac
yield in southern half
is about 10-20%
higher than the north-
ern half. Adopting this

Fig 1: Good quality kusmi broodlac

     Fig 2: Erect type ber trees
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principle, the farmers can give rest to northern half of
over exploited trees for quick recovery. Besides, they
can take proper care of the southern half of trees for
crop management.

CANOPY MANAGEMENT

There exists variation in canopy structure of
ber tree in the nature. Spreading, semi erect, erect
and umbrella (bushy type) shaped are the major clas-
sified structures of tree canopy of ber so far as lac
cultivation is concerned. Spreading type trees are usu-
ally vigorous in nature. They are good producers pro-
vided lac insect settlement is not affected due to poor
light interception. Erect type trees are most consistent
yielders due to good distribution of sunlight and satis-
factory ventilation throughout the canopy. Distribu-
tion of light and ventilation are very poor in umbrella
shaped trees, so they are very poor yielders. The
causes of variation are mainly due to shooting
behaviour, dimension of shoots, internode length etc.

Whatever may
be the canopy
structure, small
shoots (< 1.0
cm basal diam-
eter at maturity
i.e. 0.7 cm dur-
ing inoculation)
are not good
for lac produc-
tion due to high
lac mortality on
such shoots.
By and large
such shoots
(60-75%) are
unproductive
for brood lac.
Interception of
light can be fa-
cilitated if these
unproductive
shoots are re-

Fig 3: Bushy type ber trees with
dense canopy

Fig4: Lac production on two equal halves of ber tree

moved. So, by removing such shoots in one hand we
can create good environment for lac growth on big-
ger shoots and on the other hand, wastage of brood
lac can be minimized.

USE OF DIFFERENT GENOTYPES

In nature there are variations in kusmi lac in-
sect genotypes in respect of colour (crimson and yel-
low), emergence and harvesting time (crimson early,
crimson late, Kulajunga, Nawadih etc.), resin colour
index, lac productivity etc. Indian Institute of Natural
Resins and Gums, Namkum has collections of four
well defined such stocks. Crimson early stock is more
useful for bushy hosts and late stock is more suitable
for ber. The major difference among the stocks is their
maturity time which extends to about 1.0 -1.5 months
depending on stocks. Early maturing insects suffer
mortality if they emerge during high temperature con-
dition before onset of monsoon. In such cases, farm-
ers have the option to cultivate stocks which mature
during monsoon time. Similarly, late maturing stocks
start emergence at end of March to first week of April.
Cultivating such stocks on ber render the host to wa-
ter stress condition particularly during later stages of
insect growth.

By the use of different stocks as per conve-
nience, farmers can overcome the problem of short-
age of man-power during peak period of demand. It
also helps farmers to avoid risk of crop failure due to
coincidence of adverse weather with most sensitive
stage of a particular stock.
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INDIAN MUSTARD VARIETIES
WITH LOW ERUCIC ACID OIL
D. K. Yadava, V. Sujata,  Naveen Singh,  Rajendra Singh,
S. C. Giri, B. Dass, Raj Kumar and K. V. Prabhu

Rapeseed mustard (Brassica spp.) is an
important group of oilseed crops in In-

dia and ranks second after soybean. Brassica spe-
cies and related genera, which are widely grown as
oilseeds, are Indian mustard (Brassica juncea), Gobhi
sarson (B. napus). Toria, Yellow and Brown sarson
(B. rapa), Ethiopian mustard (B. carinata) and
Taramira (Eruca sativa), out of which Indian mus-
tard is grown predominantly. In terms of area
Rajasthan is the leading state and occupies nearly 46%
of the total area under rapeseed mustard and contrib-
utes in the same proportion to the national pool.

Indian mustard oil has substantial amount of
unsaturated fatty acids and the lowest concentration
(about 7%) of saturated fatty acids. Excessive intake
of saturated fatty acid causes narrowing of arteries,
which leads to coronary heart disease. Due to this
reason rapeseed mustard oil is regarded safer as com-
pared to other edible oils. Its oil has a high level of
mono-unsaturated fatty acids such as oleic acid, which
results in reduction of levels of harmful low density
lipoproteins and cholesterol and helps in better shelf
life of the oil. Moreover, mustard oil contains adequate
amount of two essential fatty acids viz. linoleic and

linolenic acids, which are not found in many other
edible oils. Erucic acid is predominant in Indian culti-
vars, which is more than 40% of the total fatty acids
(<2% is internationally accepted). The excessive in-
take of high erucic acid leads to diseases like myo-
cardial fibrosis in adults and lipidopsis in children,
thereby, adversely affecting the human health.

The findings at Department of Gastroenterol-
ogy and Human Nutrition at AIIMS, New Delhi and
other institutions have reported that mustard oil has
very low amount of saturated fatty acids while palm
oil, palmolein and coconut oil contain very high amount
of unsaturated fatty acids (more than 50%). Even
peanut and cottonseed oil contain more than 20%
saturated fatty acids. In other oils also it is around
10% or more, thus mustard oil remains superior to
others. Mustard oil contains 70% of MUFA while ol-
ive oil and peanut oil contain about 70% and 50% of
it, respectively. Other oils like corn oil, cottonseed
oil, palm oil, palmolein oil, safflower oil, soybean oil
and sunflower oil contain less than 50% of MUFA.
However, coconut oil contains only 7.8% of MUFA.
Mustard oil contains 15.2% of PUFA while safflower
oil, corn oil, soybean oil and sunflower oil contain more

Division of Genetics, Indian Agricultural Research Institute, New Delhi – 110 012
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than 50% of it. Other oils like olive oil, palm oil and
coconut oil contain less than 10% of PUFA. The ben-
efits of mustard oil can be associated with specific
fatty acids mainly higher content of MUFA and desir-
able concentration of PUFA. In the PUFA group the
linoleic acid (w-6, omega 6) and alpha linolenic acid
(w–3, omega 3) are also important. The World Health
Organization recommends that polyunsaturated fats
make up 3 - 7% of the energy in the diet. Different
research findings recommend ratios varying from 5:1
to 10:1 of omega-6 to omega-3.

WHY LOW ERUCIC ACID OIL?

As we reduce the level of erucic acid the
other desirable fatty acids increase which are:
Oleic acid (MUFA): It reduces the levels of harmful
low density lipoproteins and cholesterol.
Linolenic acid (Omega 3): It is an essential fatty
acid and research has shown that getting plenty of
omega-3 fatty acids can help in lowering triglycer-
ides, reduce the risk of having a heart attack, lower
the incidence of sudden cardiac death and lower blood
pressure. However, its higher concentration reduces
the shelf life of oil.
Linoleic acid (Omega 6): Optimal concentration
leads to lowering the cholesterol level in the body.
However, our body has the ability to convert linoleic

acid into longer chain fatty acids which lead to the
production of eicosanoids. Eicosanoids depending on
their source, can have positive and negative influences
on our body. Generally speaking the eicosanoids pro-
duced by an overabundance of omega-6 tend to pro-
duce the negative effects; hence a balanced ratio of
omega-6 to omega-3 is desirable.

In India the work on quality particularly on
the content of erucic acid and glucosinolates was ini-
tiated under the network project established by the
ICAR in 1997 in which IARI was also one partner.

IARI has the pride of being the first
public sector institution in the coun-
try to breed the first low erucic acid
(<2%) or ‘0’ erucic acid variety of
Indian mustard popularly known as
Pusa Karishma in 2005. Later on
three more low erucic acid varieties
have been developed by IARI which
have been released and notified for
different mustard growing areas of
the country. These varieties are at par
or marginally superior in seed yield
over the popular conventional mus-
tard varieties like Pusa Bold, Varuna
and Kranti (erucic acid more than
40%) and have low erucic acid con-

tent in their oil which meets the international standards.
The details of these varieties are given as under:

  Table 1: Fatty acid composition of important oilseed

Crop Fatty acid (%)

Saturated Oleic Linoleic Linolenic Eicosenoic Erucic
Groundnut 19 48 32 — 1 —
Safflower 10 14 75 — 1 —
Sunflower 12 17 70 — 1 —
Soyabean 15 23 54 8 — —
Palm 51 38 10 1 — —
Corn 13 29 57 1 — —
Cotton 27 18 54 Traces — —
Coconut 91 7 2 — — —
Canola 7 57 21 11 2 <2
Conventional 7 12 14 9 8 50
Mustard
Low erucic 7 45 29 14 3 <2
mustard

Pusa Karishma LES - 39
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PUSA KARISHMA (LES-39)

Year of release : 2005
Areas of adaptation : NCR Delhi and adjoining states
Salient features
Plant height : 175 cm (Range: 160-180 cm)
Maturity : 148 days
1000 seed weight : 3.4 g (Small)
Oil content : 38.0 %
Seed colour : Yellow
Average seed yield : 22.0 q/ha
Disease reaction : It is tolerant to white rust.
Any other information : It is first low erucic acid public

bred variety of Indian mustard.
It has a good potential for ex
port as well as domestic con
sumption. Suitable for timely
sown irrigated conditions.

Pusa Mustard 21 (LES-1-27)
Year of release : 2007
Areas of adaptation : Zone-II (Rajasthan, Haryana, Punjab, Delhi, Plains of J&K and  H.P.);Zone-III (U.P.,

Uttrakhand, M.P., Chhattisgarh)
Salient features
Plant height : Average: 170 cm, Range:160 –185 cm
Maturity : Zone-II (142 days); Zone-III (133 days)
1000 seed weight : 4.3 g (Medium)
Oil content : 36.0%
Seed colour : Brown
Average seed yield : Zone-II (21.1 q/ha); Zone-III(18.6 q/ha)
Disease reaction : Field tolerance to Sclerotinia stem rot  and  relatively  tolerant to Alternaria blight (on sever

ity bases) than the checks.
Any other information : It is low erucic acid variety of Indian mustard with wider adaptability. Suitable for normal

sowing time as a sole crop in Rabi season for irrigated conditions in Zone II and III. Fits well
in the double cropping system.

Pusa Mustard 21 (LES-1-27)

Pusa Mustard 22 (LET-17)
Year of release : 2008
Areas of adaptation : National Capital Region, Delhi

and adjoining states
Salient features
Plant height : 178 cm (Range 165-200 cm)
Maturity : 142 days
1000 seed weight : 3.6 g (Small)
Oil content : 36.0%
Seed colour : Reddish brown
Average seed yield : 20.7 q/ha
Disease reaction : Comparatively better than

checks for prevalent  diseases
Any other information : This strain is suitable for double

cropping system, In addition to
domestic consumption, has a
good export potential due to
good quality oil (<2% erucic
acid).

Pusa Mustard 22 (LET-17)
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Pusa Mustard 24 (LET-18)
Year of release : 2008
Areas of adaptation : Rajasthan, Haryana, Punjab,

Delhi, Plains of J&K, Western
U.P.

Salient features
Plant height : 222 cm (Range 195-245 cm)
Maturity : 140 days
1000 seed weight : 4.0 g (Medium)
Oil content : 36.55%
Seed colour : Brown
Average seed yield : 20.25 q/ha
Disease reaction : Comparatively better than

checks for prevalent  diseases
Any other information : Less than 2% erucic acid in the

oil. Suitable for normal sowing
time as a sole crop in Rabi sea
son for irrigated conditions. Fits
well in double cropping system.

Pusa Mustard 24 (LET-18)

N-Nitrogen, P-Phosphorus,K-Potash,S-Sulphur

Production technology
Time of sowing : October
Crop geometry : Row to row = 30-40 cm

Plant to plant = 10-15 cm
Depth of sowing = 2.5 cm

Seed rate : 3.0– 5.0  kg/ ha
Seed treatment : Metalaxyl (Apron 35 SD)

@ 6 g/ kg seed for white rust
Fertilizers : N P K S
(kg/ ha) 60-80 40 40 40
Irrigation : One Two Three
(depending 60 – 70 40-45 30-40daysafter
availability days days sowing o f
water) after after 35-40 days after

sowing sowing 1st irrigation,
90-100 30-35 days after
days 2nd  irrigation
after sowing

Weed control a)Chemical: Spray of Fluchloralin 45 EC
(Basalin) @ 2.2 litre/ ha in 600-800 litre
water before final ploughing followed
by planking or Pendimethelin 30 EC
(Stomp) @ 3.3 litres/ha in 600-800 litres
water after sowing (with in 1-2 days).

b)Hoeing:1-2 hoeing/weeding i.e. pre- and
post- irrigation

Farmers should grow low erucic acid variet-
ies which are high yielders and have been recom-
mended for the respective agro-climatic zones of the
country . Oil obtained from these varieties is superior
in quality in comparison to the oil obtained from the
high erucic acid varieties. As low erucic acid is good
for human health, it will be a good, easily available
and cheap option for the consumers.

PLANT PROTECTION

Painted bug (Bagrada hilaris) and Mustard saw
fly (Athalia proxima): Dusting of methyl parathion
(2 %) or endosulfan (4%) or malathion (5%) @ 20-
25 kg/ ha on appearance of damage by the insect. If

infestation is high use malathion 50 EC  @ 500 ml/ ha
or endosulphan 35 EC @ 625 ml/ha in 500-600 litres
of water. If the insect appears at the time of maturity/
harvesting double the dose of above insecticides in
800 litres of water.
Mustard aphid (Lipaphis erysimi): On the appear-
ance of aphids (25 aphids/plant on 10% plants) spray
Monocrotophos 35 WSC or Dimethoate 30 EC or
Methyl Dematon 25 EC or Quinolphos 25 EC or
Thiomidon 25 EC @ 1000 ml or Phosphomidon 85
WSC @ 250 ml or Malathion 50 EC 1250 ml in 500-
800 litres of water/ ha.
Cabbage butter fly: Spay Malathion 50 EC or
Endosulphan 35 EC @ 1000 ml/ ha in 500-800 litres
water/ ha.
White rust (Albugo candida): Seed treatment as
above. Spray of Ridomil MZ 72 WP @ 2 g/ litre of
water in 500-800 litres of water/ ha on seeing the
disease symptoms.If required 1 - 2 sprays of
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Mencozeb (Indofil M 45/ Dithane M-45) can
be done after 15 days of first spray.
Alternaria blight (Alternaria brassicae, A.
brassicicola, A. raphani): Spray of Mencozeb
(Indofil M 45/ Dithane M-45) or Iprodione
(Rovral) @ 2 g/ litre of water in 500 – 800 litres
of water/ ha on seeing the disease symptoms.
The same spray can be repeated depending upon
the disease intensity.
S clerot in ea  St em rot  ( S ce lro t inea
sc lero t iorum ) :  S pr ay t he  cr op  wit h
Carbendazim (Bavistin) @ 0.05-0.10 g/ litre of
water in 500 – 800 litre water/ ha during flow-
ering stage and repeat the spray after 20 days.
Downy mildew (Peronospora parasitica):
Same as in case of white rust.
Powdery mildew (Erysiphe cruciferarum):
Spray of wettable sulphur @ 2 g/ litre of water
or Dinocap (Karathane) @ 1 g/ litre of water or
Carbendazim @ 0.5 g/ litre of water  in 500 –

800 litres of water/ ha on the appearance of the
disease symptoms. If required it can be repeated
after 15 days.

HARVESTING

Harvest the crop when siliquae starts
turning yellow.

SEED AVAILABILITY

IARI, New Delhi-110 012: Agricultural
Technology Information Centre (ATIC), Tele-
phone No. 011 25841670, Seed Production
Unit, Telephone No. 011 25842686; IARI Re-
gional Station, Karnal, Telephone No. 0184
2267169.

FOR MORE DETAILS

Division of Genetics, IARI, New Delhi
110 012, Telephone no. 011 25841481.

break easily when bent. Leaves may become puck-
ered (slightly raised in interveinal zones) and the tip
and lateral lobes may curl down. Petioles may twist.
Internodes may be shortened, producing a compact
habit around the apex. At greater severity, B deficiency
causes death of the growing points. The dominant tip
is usually the first affected, but the axillary buds also
become necrotic. Fibrous roots of B-deficient sweet
potato plants become short, stumpy and highly
branched, producing the coral-like structures typical
of B deficiency in many plant species.

Storage roots are often short and blunt-ended,
and may have an increased incidence of splitting. The
cut root exudes less white sap than normal, and the
flesh may be mottled or corky in places. The flavour
is less sweet or even bitter. Other disorders reported
to be associated with B deficiency are “internal brown
spot” and “sweet potato blister”. Internal brown spot

is characterised by the occurrence of brown necrotic
areas in the flesh. Storage root development may be
severely reduced or completely inhibited by severe B
deficiency.
Management: Application of borax or other borates
(eg. “Solubor”) to the soil before planting at the rate
of 1-1.5 kg B/ha on sandy, acid soils, or up to 4 kg B/
ha on clayey, alkaline soils.

Foliar application of B is also recommended
for other crops, as it allows lower dose rates with less
risk of accumulation in the soil. However, it is unclear
whether foliar treatment is effective for sweet potato.
Boron is not readily transported within the plant from
vines to roots, and while the tops may appear healthy
after foliar spraying, symptoms may persist on the stor-
age roots. The mixed reports from this method may
depend on how much of the B is subsequently washed
onto the soil.

Continued from page 19
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NUTRIENT RICH GREEN
PIGEONPEA
A. K. Rai, S. Khajuria, Kanak Lata and H. K. Joshi

Pigeonpea (Cajanus cajan), locally
known as Tur, is an important crop of

semi arid region of Panchmahals, Gujarat. It is usually
harvested at mature pods stage. However, in most of
the areas of Gujarat, it is also picked up for its use as
vegetable like green pea at the green pod stage, when
the pods have completed the grain filling but the seeds
are yet to be fully mature. For green pod harvesting
some varieties are more suitable than others. There is
considerable potential of pigeonpea cultivation for
green pod purpose. Cur-
rently, it is restricted to only
some parts of India includ-
ing Gujarat, but the same
may also be applicable in
other regions.

Dry pigeonpea
pulse which is consumed as
arhar or tur dhal is quite
popular because it is an es-
sential part of many diets.
Pigeonpea dhal not only
has a good taste but its

Krishi Vigyan Kendra, Panchmahals and Central Horticultural Experimental Station,
Vejalpur, Godhra, (Gujarat) 389 340  Email: ajayrai74@gmail.com

amino acid content almost perfectly complements that
of the cereals that is normally eaten with dhal. Yet
green vegetable pigeonpea can be even more nutri-
tious than dhal (Tab.1). Also, when it is cooked prop-
erly, vegetable pigeonpea can be an excellent substi-
tute of green pea (Pisum sativum). Although veg-
etable pigeonpea is not normally as sweet as green
pea, it is preferred by some consumers specially in
the region where pea is not grown extensively for want
of prolonged winter season. In addition, vegetable

pigeonpea is usually less
expensive and contains
more protein, solids and
minerals than green pea.

NUTRITIONAL
VALUE

Grains of
pigeonpea are rich source
of proteins, vitamins and
crude fibres which are es-
sential ingredients of any
balance diet. When used asHarvesting stage of green pigeonpea pods

mailto:ajayrai74@gmail.com
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a vegetable, pigeonpea is normally picked when the
seeds have reached physiological maturity, that is,
when they are fully grown but just before they lose
their green colour. At this stage the green seed is more
nutritious than the dry seed because it has more pro-
tein, sugar, and fat than the mature seed (Table-1). It
is easy to cook green pigeonpea. In addition, its pro-
tein and starch are easily digestible than the mature
seed. Also, in the green seed, there are considerably
lower quantities of the sugars that cause flatulence in
the intestine. However, there are fewer minerals in the
green seed than in the mature seed.

HOME PRESERVATION

Pigeonpeas can be subjected to freezing con-
veniently  if they are fresh. Fresh frozen peas do not
need to be cooked upon thawing. They are simply
added to soups, stews or heated briefly before serv-
ing. Since freezing does not improve the quality of
any vegetable, it is important to start with fresh green
pods. Avoid old tough pods as they will only get

tougher during freezing.
In a blanching pot or large pot with tight
fitting lid, bring about 4.5 litres of water to a
rolling boil.

Meanwhile, wash, trim and string
pigeonpea pods.

Pigeonpea should not be blanched in more
than half kilogram quantity. Pigeonpeas are
dropped into boiling water and immediately
covered with a tight fitting lid.

Blanching should be carried out for two
minutes for shelled pigeonpea and five min-
utes for pods.

An ice water bath may be made with the
help of a large 4.5 to 5.5 litres container or
using the sink.

The pigeonpeas should be removed from
the blanching water with a slotted spoon or
blanching basket.

The pigeonpeas may be immersed in the ice water
bath for five minutes, or until completely cool. If
ice is unavailable, several changes of cold tap wa-
ter may be applied to cool the vegetables.

4Water should be drained off from the pigeonpeas.
The green grains of pigeonpea can be pre-

served at home for their use during lean period for
preparing various recipes of desired time. They may
be made in its various recipes like masala curry,
paneer, puri or stuffing the puries. The green pigeonpea
can also be added as green seeds to nonvegetarian
preparations like prawns. The nutritive values of these
recipes are mentioned in Table-2.

VEGETABLE PIGEONPEA RECIPES

1. Green seed masala curry:
Ingredients

Green seeds 250 g, Tomatoes (sliced) 200 g,
Onion (chopped) 50 g, Ginger 20 g, Garlic 20 g, Yo-
ghurt (curd) 100 g, Fresh coconut (copra) 20 g, Cumin

Table1. Comparison of some nutritional constituents of
green and mature pigeonpea seed on a dry-weight basis.

Sr. no Constituent Green seed Mature seed Dhal
1 Protein (%) 21.0 18.8 24.6
2 Protein digestibility (%) 66.8 58.5 60.5
3 Trypsin inhibitor (units/mg) 2.8 9.9 13.5
4 Starch content /(%) 48.4 53.0 57.6
5 Starch digestibility (%) 53.0 36.2 -
6 Amylase inhibitor (units/mg) 17.3 26.9 -
7 Soluble sugars (%) 5.1 3.1 5.2
8 Flatulence factors 10.3 53.5 -

(g/100 g sol sugar)
9 Crude fiber (%) 8.2 6.6 1.2
10 Fat (%) Minerals and trace 2.3 1.9 1.6

elements (mg/100 g)
11 Calcium 94.6 120.3 16.3
12 Magnesium 113.7 122.0 78.9
13 Copper 1.4 11.3 1.3
14 Iron 4.6 3.9 2.9
15 Zinc 2.5 2.3 3.0
I. Source: Gopalan, C., Rama Sastri, B.V., and Balasubramanian,
S.C. 1984. Nutritive value of Indian foods. Hyderabad, India:
Indian Institute of Nutrition. 204 pp.
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seeds 5 g, Cinnamon/cardamom 3 g, Cooking oil 50 g,
Turmeric powder ½ tsp, Garam masala 1 tsp, Corian-
der leaves a bunch, Sodium bicarbonate a pinch, Salt to
taste.
Method

Wash pigeonpea seeds and boil them for about
five minutes with a pinch of sodium bicarbonate. Re-
move excess water. Blanch tomatoes, remove their skin
and seeds and chop them finely. Fry sliced onions to
golden colour, grind to a paste along with curd. Grind
ginger and garlic and keep the contents separately. Grind
coconut after extracting its milk. Fry the onion paste,
copra, cumin seeds and turmeric powder over a low
heat. After five minutes, add the blanched tomatoes. Keep
frying until the raw smell ceases. Add coconut milk, boiled
green pigeonpea seeds, salt to taste and cook for an-
other 10 minutes until the gravy thickens. Sprinkle the
garam masala and garnish with chopped coriander
leaves.

2. GREEN SEED WITH PANEER

Ingredients
Green pigeonpea seeds 450 g, Cottage cheese

(paneer) 150 g, Garam masala 1 tsp, Tomatoes (sliced)
200 g, Coriander powder a bunch. Chilli powder ¼ tsp,
Onion (chopped) 50 g, Cooking oil 50 g, Garlic (cloves)
3, Ginger (chopped) 5 g, Cashew nuts 30 g, Yoghurt
(curd) 30 g, Turmeric powder ½ tsp, Salt to taste.
Method

Grind together onions, coriander powder, chilli
powder, turmeric, ginger and garlic to a fine paste. Grind
cashewnuts separately. Boil green pigeonpea seed with
a little salt for five minutes and discard excess water.
Blanch tomatoes in hot water, remove their skin and

seeds, and keep aside after chop-
ping. Cut paneer into small cubes.
Heat oil, fry the paneer pieces for
two to three minutes and add garam
masala and chopped tomatoes. Add
boiled green pigeonpea seeds and
a little water, and continue cooking
until the pigeonpea seeds turn soft.
Add a little water if required. Sim-
mer for about four to five minutes.

Add ground cashewnuts and beaten curd, mix well and
continue to simmer. When the mixture thickens, remove
it from heat and sprinkle garam masala and garnish with
chopped coriander leaves.

3. PRAWNS WITH GREEN SEEDS

Ingredients
Green pigeonpea seeds 250 g, Prawns (shelled)

250 g, Yoghurt (curd) 150 g, Onion (sliced) 100 g, Co-
conut milk 150 ml, Ginger 20 g, Cooking oil 50 g, To-
matoes (sliced) 30 g, Garlic 10 g, Dry coconut (copra)
30 g, Poppy seed 15 g, Cinnamon 3 g, Cardamoms 3 g,
Garam masala 1 tsp, Sodium bicarbonate a pinch, Cori-
ander leaves a bunch, Salt to taste.
Method

Clean green pigeonpea seeds and boil them for
five minutes with a little sodium bicarbonate. Discard the
excess water. Slice onions and fry them to a golden
brown. Grind onion, curd, ginger, garlic, coconut and
poppy seeds together. Clean prawns by removing shell
and vein. Soak prawns for one hour in the above pre-
pared materials. Heat oil with cinnamon and cardamoms
over a very low heat, fry for two minutes. Add the prawns
to the garam masala. If the mixture becomes dry, add
small quantities of coconut milk. Cook for 20 minutes,
then add boiled pigeonpea, the remaining coconut milk
and salt to taste. Garnish it with sliced tomatoes and
chopped coriander leaves.

4. STUFFED PURIS

Ingredients
Green pigeonpea seeds 200 g, Lentil dal 50 g,

Onions (chopped) 50 g, Green chillies two, Cumin pow-
der ½ tsp, Garam masala ¼ tsp, Turmeric powder ¼

Table 2: Nutritive value of different recipes.
Sl No. Recipes Protein Fat Sugar Ash Fiber Energy

(%)  (%)  (%)  (%)  (%) (k cal
100 g-1)

1 Green seed masala curry 23.5 9.5 7.0 3.4 5.4 418.5
2 Green seed with paneer 25.8 10.5 6.0 3.8 8.4 434.4
3 Prawns with green seeds 36.5 12.3 8.6 7.5 6.9 384.0
4 Stuffed puris 23.0 21.7 8.1 2.9 5.4 -
5 Green pigeonpea pulav 17.5 4.6 8.0 3.7 5.4 380.6
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Harvested green pigeonpea pods

tsp, Asafetida (hing) ¼ tsp, Wheat flour 450 g, Cooking
oil (for deep frying) 300 g, Salt to taste.
Method

Shell green pigeonpea pods and remove green
seeds. Clean and wash lentil dal. Boil the lentil dal and squeeze
out all water and mash. Boil the green seeds of pigeonpea,
remove excess water, mash the boiled green seeds and mix
with mashed lentil dal. Put all ingredients for filling including
crushed green chillies and salt. Cook the content over a low
flame until all the water has evaporated and add garam masala.

Sieve the wheat flour and add some oil (15-20 g). Make it
into fairly stiff dough. Allow the dough to stand for one hour.
Divide the dough into 16 even-sized balls, roll them very
thinly in a round shape. Spread the pigeonpea filling evenly
on eight of them, cover the filling with the remaining eight, and
then pinch the edges to enclose the filling. Heat oil in a large
sauce pan and fry the puris until they become a light golden
brown. Serve hot with a little tomato sauce or dry vegetable
curry.

5. GREEN PIGEONPEA PULAV

Ingredients
Rice 200 g, Green pigeonpea seeds 100 g, Onions

(chopped) 20 g, Carrot (small pieces) 1 tsp, Coconut (grits)
50 g, Green chilli (pieces) 2-3, Cumin seeds 1 tsp, Turmeric
powder ½ tsp, Cooking oil 50 g, Salt to taste, Lemon.
Method

Clean the rice and green seeds of pigeonpea and
cook them separately. Boil carrots until they become soft.
Heat oil in a pan and fry onions, cumin seeds and green chilli.
Add cooked rice, green seeds, carrots and coconut grits
one after another and gently mix all the ingredients. Add salt
and lemon to taste and serve.

Training and Pruning
Persimmon tree can be trained on a trellis (i.e.

Palmette or Y) to reduce off wind damage and to im-
prove precocity, productivity, fruit quality, labour ac-
cess and pesticide coverage. However, to avoid limb
breakage due to heavy crop load, remove undesir-
able interfering and diseased branches.
Propagation

It is usually propagated on wild amluk root-
stock in India. A pencil thickness rootstock is grafted
with tongue method in March, whereas chip budding
can be done either at the beginning of August or at the
beginning of April.

FRUIT

Persimmon trees are broadly classified into
two categories: those that bear “astringent fruit” until
they are soft ripe and those that bear “non-astringent”

fruits. An astringent cultivar  “Hachiya” is high in tannins
whereas  the non-astringent  cultivar “Fuyu”   has  less
tannin content.

MATURITY INDICES

Minimum maturity is based on skin colour
which changes from green to orange, or reddish-or-
ange (Hachiya) or to yellowish-green or yellow (Fuyu).

HARVESTING

The best method of harvesting the fruit is to
clip it with small secateurs from tree, leaving the calyx
attached to the fruit.

PESTS AND DISEASE MANAGEMENT

Persimmon is comparatively free from seri-
ous pests and diseases. Occasional pests include white
flies and thrips which can cause skin blemishes and a
mite that is blamed for the “brown lace collar” near
the calyx.

Continued from page 7
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