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Integrated Farming System (IFS)
— Need of an Hour

5 Anil Kumar Malik', Babu Lal Dhayal and Lokesh Yadav
Directorate of Extension Education
CCS Haryana Agricultural University, Hisar

In recent years, food-livelihood-water security as well as
natural resources conservation and environment protection have
emerged as major issues worldwide. Developing countries are
struggling to deal with these issues and also have to contend with
the dual burden of climate change and globalization. It has been
accepted by everyone across the globe that sustainable
development is the only way to promote rational utilization of
resources and environmental protection without hampering
economic growth. Developing countries around the world are
promoting sustainable development through sustainable
agricultural practices, which will help them in addressing socio-
economic as well as environmental issues simultaneously. Within
the broad concept of sustainable agriculture “Integrated Farming
Systems” hold special position as in this system nothing is
wasted, the by-product of one system becomes the input for
other. It is an integrated approach to farming as compared to
existing mono-culture approaches. It refers to agricultural
systems that integrate livestock and crop production. Moreover,
the system help poor small farmers, who have very small land
holding for crop production and a few heads of livestock to
diversify farm production, increase cash income, improve quality
and quantity of food produced and exploitation of unutilized
resources.

What is Integrated Farming System ?

Integrated Farming (IF) is 2 whole farm management system
which aims to deliver more sustainable agriculture. Integrated
farming systems has revolutionized conventional farming of
livestock, aquaculture, horticulture, agro-industry and allied
activities. It is sometimes called as Integrated Biosystems or
Integrated Agriculture.

Concept of IFS : Basic concept behind IFS is that ‘there is no
waste’ and ‘waste is only a misplaced resource.” which become
valuable material for another product.

Why IFS is needed ?

The need for integrated farming system in the present
scenario is mainly due to high cost of farm inputs, fluctuation in
the market price of farm produce, risk in crop harvest due to
climatic vagaries and biotic factors. Environmental degradation,
depletion in soil fertility & productivity, unstable income of the
farmer, fragmentation of holdings and low standard of living add to
the intensity of the problem.

Specific Objectives:
1. To integrate different production systems like dairy, poultry,
livestock, fishery, horticulture, sericulture, apiculture, etc.

'SRF, Directorate of Extension Education, CCSHAU, Hisar
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with agricultural crops production as the base,

To increase farm resource use efficiency (land, labour and

production/by- products) so as to increase farm income and

gainfulemployment opportunity.

3. To promote multi-cropping, for multi-layered crops of
economic value so as to sustain land productivity.

4. Tomaintain environmental quality and ecological stability.

Components of IFS:

In the integrated farming system, it is always emphasized to
combine cropping with other enterprises/activities, many
enterprises are available and these includes cattle maintenance
sheep or goat rearing, poultry, piggery, rabbit rearing, bee keeping,
horticulture, sericulture, etc. Any one or more can be combined
with the cropping.

Benefits or Advantages :

1. Productivity : IFS provides an opportunity to increase
economic yield per unit area per unit time by virtue of
intensification of crop and allied enterprises.

2. Profitability : Use waste material of one component at the
least cost. Thus reduction of cost of production and form the
linkage of utilization of waste material, elimination of
middleman interference in most input used. Working out net
profit B/C ratio is increased.

3. Potentiality or Sustainability : Organic supplementation
through effective utilization of byproducts of linked
component is done thus providing an opportunity to sustain
the potentiality of production base for much longer periods.

4, Balanced Food : We link components of varied nature
enabling to produce different sources of nutrition.

5. Environmental Safety : In IFFS waste materials are
effectively recycled by linking appropriate components, thus
minimize environment pollution.

6. Recycling : Effective recycling of waste materialin IFFS.

7. Income Rounds the year : Due to interaction of enterprises
with crops, eggs, milk, mushroom, honey, cocoons
silkworm, provides flow of money to the farmer round the
year.

8. Adoption of New Technology : Resources farmer (big
farmer) fully utilize technology. IFS farmers, linkage of dairy /
mushroom / sericulture / vegetable. Money flow round the
year gives an inducement to the small/ original farmers to go
forthe adoption technologies.

9. Saving Energy : To identify an alternative source to reduce
our dependence on fossil energy source within short time.
Effective recycling technique the organic wastes available in
the system can be utilized to generate biogas. Energy crisis
can be postponed to the later period.

10. Meeting Fodder crisis : Every piece of land area is

(Contd. on page 30)
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Quality Improvement in Fruit Crops

#y Surender Singh, Mukesh Kumar' and R.S. Saini’
SNIATTE
CCS Haryana Agricultural University, Hisar

Quality of fruits refers to their desirable colour, appearance,
organoleptic taste, flavor, texture, nutritive and medicinal value
and other beneficial biochemical composition such as presence
of sufficient vitamins, minerals, organic acids, sugars, enzymes,
etc. in fruits. Quality also refers to absence of pesticidal residues
on fruit skin, freedom from infection causing microorganisms and
absence of diseased/rotten fruit parts. Basically fruit quality is a
genetic character of particular variety which can be expressed by
adopting the improved practices of fruit cultivation,

Following points should be kept in mind for producing better
quality fruits :

Varieties : Fruits of best recommended varieties are of good
quality with higher yields. It is not proper to grow seedling trees.
The plant material must be vegetatively propagated from healthy
trees bearing good quality fruits. Recommended varieties of
different fruit species may be practiced for better quality and
higheryield.

Irrigation : Commonly used method of irrigation by flooding
is not ideal for fruit crops. Tube-well irrigations should be light and
more frequent. Sometimes canal is out of schedule and water is
not available for longer periods resulting into prolonged draught
which may cause drop of flowers and fruits. The remaining fruits
are undersized and poor in quality. Prolonged draught followed by
heavy food irrigation may cause cracking of fruits. Drip irrigation
is most ideal for majority of fruit crops, particularly in dry areas
where water is scanty. Drip system improves fruit quality, saves
30 to 80 percent water, increases yield tremendously, reduces
fertilizer requirement by 30 to 45 percent by mixing the readily
soluble fertilizers like urea in irrigation water. Filters must be used
to avoid blockage of drip lines. Lesser soluble fertilizers should be
dissolved in water separately and put around the roots of
individual trees in solution form without the help of drip lines to
avoid clogging of drippers.

Training and Pruning : Training of the fruit trees should be
done in a manner that sufficient air and light gets penetrated inside
the foliage to facilitate proper coloration and development of fruit
of superior quality. Annual pruning for good quality fruits is mustin
deciduous crops like grape, peach, plum, apricot, pear, apple,
almond, mulberry, fig, phalsa and also in ber. Annual pruning for
quality improvement is not essential in citrus, papaya, sapota,
mango, guava, aonla, karonda and lasora. On the other hand,
pruning of green leaves in banana, coconut, papaya and date palm
is detrimental to fruit quality.

'KVK Bawal (Rewari), CCSHAU, Hisar
*KVK Mandkola (Palwal), CCSHAU, Hisar

Manures and Fertilizers : Organic manure or compost and
fertilizers must be applied in the recommended doses. The soil
should be got tested for different nutrients. Deficient nutrients out
of the 17 essential elements should be supplemented with the
general recommended doses.

Macro element potassium is very important for improving
fruit quality. Potassium deficiency leads to poor fruit size, poor
colour development, pre-mature fruit drop, delayed and uneven
maturity of fruits. Potassium deficiency may be overcome by
spraying 1% potassium sulphate solution in addition to the
application of potassic fertilizers in soil for better quality of fruits.

Zinc deficiency is common which can be overcome by
application of solid ZnSO,, in soil and also with spray of 0.5%
ZnSQ,, solution mixed with lime. Quality of ber fruits was better at
harvest when ber fruits were sprayed with 1.5% urea and 0.5 per
cent zinc sulphate in July and November. Similarly, quality of
peach and plum fruits was better when sprayed with 3 kg ZnSO,
with1.5 kg lime mixed in 500 liters of water.

Control of Weeds, Pests and Diseases : For production of
better quality fruits, weeds should also be kept under check
because they compete fruit crops for macro and micronutrients.
They also deplete soil moisture. Care should be taken to keep the
orchard free from pests and diseases. However, spray of
pesticides directly on mature fruits must be avoided. Disease free
plant material should be selected for planting in field. Care should
be taken not to allow the entry of disease in orchard. A pest or a
disease should be immediately controlled when it enters an
orchard. The diseased parts must be burnt away to avoid further
spread of diseases.

Harvesting : Much attention is to be paid during harvesting of
fruits. Improper harvesting causes bruising and injury to fruits
which spoils the look of the fruits and makes susceptible for
pathogen infection. Manual harvesting is most desirable but it is
very expensive method. Fruits like citrus can be harvested by
pulling, clipping and shaking : Mango and guava fruits are
harvested mainly by hand plucking but harvesting by clipping with
picking poles is also being used. Fruits from high branches can be
harvested with the help of clipper fixed on the pole with a collecting
bag attached to it. Care should be taken that the fruit should not fall
on the ground with such a force which may cause injury to fruits.
To avoid injury, make the ground soft or provide cushioning with
softgrass.

Pre- and Post-harvest Treatments : Thinning of fruits just
after fruit setis done in grape, pear, date, peach, plum and apricot.
In grapes, one panicle per shoot is retained and the remaining are
removed before fruit set. Application of ethephon at varied
concentrations at veraison stage in grapes, dates, plums and
several other fruits improves fruit colour and enhances ripening.
Application of 40 ppm GA at berry set in Thompson Seedless
grapes increases berry size significantly. Fruit quality of grapes is
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improved by girdling done by the removal of 5 mm thick ring of
bark on stem. Ber fruits should be sprayed with 500 ppm Captan
or Dithane M-45 to maintain quality of fruits in storage upto eight
days. Lemon fruits should be dipped in 200 ppm GA solution for
10 min before keeping in storage. Harvested peach fruits treated
with 1000 ppm potassium permanganate solution could be kept
longer in storage under good condition. Kinnow fruits after
harvesting should be treated with 1% CaNO,+0.1% Bavistin for
better quality in storage.

Environmental Pollution : Certain environmental pollutions
deteriorate fruit quality. Black tip of mango, which is physiological
disorder, is caused by excess SO, gas in smoke emitted by brick
kilns near orchards. The remedy lies in raising the height of kiln
chimney to avoid environmental pollution.

Storage : Quality of fruits in storage at room temperature and
in cold storage can be maintained for longer duration with the help
of certain pre and post-harvest treatments as mentioned below
and with controlled atmosphere (CA) storage where the product is
packaged in a polymeric film so that actively respiring and
metabolizing fruits cause reduction in oxygen and increase in CO,
concentrations around the fruits providing changed micro-
atmosphere inside the package.

__.».%.‘.__

Pregnancy Diagnosis
and its Management in Bitch

#y Swati Ruhil, Puneet Zhandai and Devan Arora
Referral Veterinary Diagnostic and Extension Centre, Uchani
LUVAS, Hisar

(From page 28)
effectively utilized. Plantation of perennial legume fodder
trees on field borders and also fixing the atmospheric
nitrogen. These practices will greatly relieve the problem of
non — availability of quality fodder to the animal component
linked.

11. Employment Generation : Combing crop with livestock
enterprises would increase the labour requirement
significantly and would help in reducing the problems of
under employment to a great extent IFS provide enough
scope to employ family labour round the year.

12. Agro-industries : When one of produce linked in IFS are
increased to commercial level there is surplus value adoption
leading to development of allied agro—industries.
Conclusion : Sustainable development is the only way to

promote rational utilization of resources and environmental
protection without hampering economic growth and Integrated
Farming Systems hold special position as in this system nothing is
wasted, the by-product of one system becomes the input for
other. India has a considerable livestock, poultry population and
crop wastes. IFS is a promising approach for increasing overall
productivity and profitability through recycling the farm by-
products and efficient utilization of available resources.

__.,..K;;g..‘.._
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Females of most domestic species are sexually receptive
only at estrus i.e. every 17 to 21 days. Failure to return to estrus
after a successful breeding is often the earliest indication of
pregnancy in these animals. In the bitch, the average interval
between periods of estrus is seven months, regardless of whether
she becomes pregnant or not. Therefore, non-return to estrus is
not a reliable indicator of pregnancy in the canine because the
animal may suffer with pseudopregnancy. Palpation and
radiographic or ultrasonographic imaging of the abdomen are the
most common and widely accepted methods of pregnancy
diagnosis in the bitch. Breeding behavior differs between bitches
and mating may take place from several days before to several
days after ovulation. For this reason, intervals between breeding
dates and expected pregnancy-related events can vary
significantly. On the other hand, if the day of ovulation can be
established, then the related gestational events can be more
precisely timed (Table 1). Canine pregnancies range from 62 to 64
days and are similar in length for all breeds when measured from
the time of ovulation.

Ovulation is estimated to occur five to six days prior to the
first day of diestrus. Diestrus is the stage of the reproductive cycle
that immediately follows estrus. The first day of diestrus is
characterized by decrease of cornified cells by 10% of vaginal
cytology. In addition to vaginal cytology, ovulation can be
estimated by measuring serum progesterone levels. Serum levels
are low prior to estrus, but elevate sharply about two days before
ovulation. For understanding in his article, first ovulation has been
considered as day 0 (zero).

This article emphasizes the methods of pregnancy diagnosis
in bitches those are common and routine in use.

1. Abdominal palpation : This procedure allows the
experienced clinician to feel normal as well as abnormal
structures within the abdomen. While the dog is standing and
depending on the size of the animal, one or two hands are used to
palpate the abdominal organs. Gravid uterus enlarges and can be
more easily palpated. An abnormal condition (pyometra,
mucometra, torsion) may develop that can also cause the uterus
to be enlarged. Such a condition would need to be distinguished
from a pregnant uterus. Pregnancy can be determined by
abdominal palpation during a relatively short period of time (20 to
32 days after ovulation). If breeding dates are used to estimate the
stage of embryonic development, a second examination seven to
10 days after the first may be necessary to correctly identify a
pregnancy.

2. Radiography : Radiographic imaging (X-ray) of the abdomen
is most accurate and easy method for determining pregnancy
during the last third of pregnancy (43 to 63 days after ovulation).
After 42 days, the fetal skulls and spines are visible on
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Table 1: Approximate time of canine pregnancy events in relation
to the time of ovulation and potential fertile matings
(Concannon, P W., 1986)

Pregnancy- Number of Number of
related event days after days after
ovulation  fertile mating
Onset of estrus -6t0 +3 -
First of multiple matings -7t0+5 -12t00
Fertile mating -5t0 +5 0
Ovulation 0 -5t0 +5
Fertilization 2t05 Oto7
Vaginal cornification reduced 5to7 0to12
Embryo attachment to uterus 141016 9to 21
Vesicles visible with ultrasound 15t017 10t0 22
Palpable 1 cm swellings 20t022 15t027
Fetal heartbeat visible (ultrasound)  22t023 171028
Uterine swelling visible on X-ray 281030 231035
Palpability of swellings reduced 30t0 32 25t037
Earliest X-ray pregnancy diagnosis ~ 43t0 45 391050
Fetal pelvis visible on X-ray 511055 461060
Fetal teeth visible on X-ray 561061 511066
Whelping 62t0 64 57t069

radiographs. As pregnancy advances, the bones of the front legs
become visible, followed by the bones of the rear legs, the pelvis
and the ribs. Finally, the fetal teeth become visible around 56 to 61
days after ovulation.

Prior to day 40, the enlarged uterus may be visible on
radiographs, but it may appear very much like the surrounding
intestines. The contents of the pregnant uterus may be difficult to
distinguish before fetal skeletons develop. As the pregnancy nears
its end, the number of fetuses can be determined radiographically
by counting fetal skulls. Brachycephalic breeds (English bulldogs,
Boston terriers, boxers, etc.) have an increased risk for difficult
deliveries due to the size and shape of the fetal skulls.
Radiographic evaluations late in pregnancy will determine if the
fetuses are developed sufficiently (teeth visible) to survive and
whether or not a cesarean section should be performed.

3. Ultrasonography : For the pregnancy diagnosis, high-
frequency sound waves are transmitted into the abdomen
consequently; different tissues reflect the waves back to the
ultrasound machine, which creates a 2-dimensional gray and
white picture of the abdominal contents on the screen.

For this procedure, the bitch is lied down in dorsal/lateral
recumbency. The belly hairs must be removed, A water-based gel
is applied and the ultrasound transducer (probe) is then positioned
on the belly wall. Embryonic vesicles can be visualized 15 to 17
days after ovulation. They appear as black circles, approximately
1mm in diameter within the uterus. By 19 to 20 days after
ovulation, the vesicles are approximately 3 mm in diameter. If the
uterine wall is included in the measurement, the vesicle will appear
as 1cm of diameter. An accurate count is not always possible
because some vesicles may not be seen and others may be
observed more than once during the examination.

Ultrasonographic examinations commonly performed from 24
days after ovulation, when fetal masses and heartbeats (120 to
150 beats per minute) can be visualized within the vesicles. With
the ultrasound, fetal heartbeats are visible from 22 days after
ovulation through the end of pregnancy. Heartbeats are often used
to evaluate fetal life when complications arise during a delivery.

4. Hormonal and Biochemical Tests

Pregnancy Hormones : Unlike humans and horses that
produce a pregnancy-specific gonadotropic hormone that can be
quantitated by assay and thus utilized as an indicator of
pregnancy, no similar or such hormone has yet been found in the
dog. Recently, however, a hormone, known as relaxin, which is
secreted by the placenta of the dog and functions to relax the
pelvis before whelping, has been evaluated as specific marker for
canine pregnancy. Serum relaxin is not present in non-pregnant
dogs; however, concentrations of relaxin increase to detectable
levels in the pregnant bitch approximately 25 days following
breeding and peak at day 40 to 50.

Synbiotics (Malvern, PA) has developed an ELISA test, called
ReproCHEK for detection of serum relaxin for the purpose of
pregnancy testing in the bitch. For routine testing, a blood sample
is obtained from the bitch 25 days after breeding or between days
22 to 26 after the LH surge. The relaxin assay is quite effective for
distinguishing pseudopregnancy from actual pregnancy since
relaxin hormone is absent in pseudopregnant bitches. Other
applications for this assay include pregnancy monitoring, since
sudden decrease in relaxin is an indicator of spontaneous abortion
inthe bitch.

Plasma Proteins : Testing of plasma proteins as indicators of
pregnancy in the bitch have included assessment of fibrinogen
and C-reactive proteins, which are commonly elevated in
pregnancy and some other conditions. Serono Diagnostic (United
Kingdom) offers one test for measurement of fibrinogen, which is
elevated 25 to 30 days after breeding and as such may be used as
an indicator between days 30 and 50 of pregnancy, after which
levels decline. Testing for C-reactive protein also has indications
for ability to diagnose pregnancy in that levels of this protein also
increase between days 30 and 50 of pregnancy. However,
because inflammatory responses associated with infection as
well as placental development within the uterus may also lead to
elevation of these proteins; hence there is a high incidence of
false-positives when utilizing these indicators for determination of
pregnancy.

Summary

Progressive events related to pregnancy are listed in Table 1.
By 28 days after ovulation, uterine swellings can be palpated or
visualized on radiographs. An ultrasonogram at this stage would
identify vesicles with embryonic tissue masses and heartbeats.
Ultrasonography also is beneficial for distinguishing between
abnormal uterine conditions and pregnancy. Radiographic
examinations are most useful during the last third of pregnancy,
when fetal development can be evaluated and fetal numbers can

be determined. .
__.p.@.q.—_



&R e U4 fohart & fefv
aftfhe e RE AR

# wé o' e v 2

Toream fonan e

<. = fo sfamn Sy favafrmem, fear

et o foe efan sy favafaaem & @@
Yearet HfY drenfirent wfererr wd fren Geom & Withest
et refae it $fean (Tuawtsts) 1 stfisha s s=mn
1 & Sl fafi= faodi & v famma & qféfrae fewim
3Ry fee e 1 T wféfRehe wraed ISR 9o &
foram WSR3 9H, 80 & IR 9H 6, T
gesll & fau fadivg o 9 o deesii @l Far
NIEIECEEERl

favafaaea & waufa W S0 fog & orgEr 3 =
ot oft o1 H STt e swrefenm & fore g &9 9 SR
Fanedi, fhami wd Afeensti & fag envyas wrfea 0 @g €
W & R iR Wi faehma & forg Siver 3R 3 &
I 9 €| I8 GIEU T TH asft O I S TAR A
ferdrorent o oy, fafara ik sgere 2 | gan foredt st S ot
T H1 TG o1 © | 99 o T hael 39 Sfte | Ffa i 3R
ST BT Sifesh Al & o | off sigera o Tt | fava |
I A3 1 <9 AT ST W@ & Fored 18 | 35 Tre & Fansdi i
FEAT AN I STHEA F1 65 Ffaerd § Sifer R fava # 3=
TR AMT S @, Afeh SSFTRI &1 goe it 291 # faemm
¥ 3R 37 SR garehi Y ST H Il TivTer) So fasmfaa
feman T Tehan ¥ 1 TR 29 Y 1R forerra ® st greRT
R A A FHATE |

JUFET ST fawma de & dgd TeThEl § R,
g gfereror iR yierfera frerent W SR feam e ¥ | witneror &
31 T3l & WY HEER IOl IR HEaer H giadd off
e €1 39 feen & favm & AR R waa fra s 8 | e
et foen foem i T 318 TS Shivre fashrd fom o
TR HU SR TR wfea &7 THa 99 9NR @ foe it
TRR1&70T T LA ! T HL R & Sieh A GEIEA 3i I
forehra o T T N I YEG M | IS hrerer famr
SR ST AT, TS hivTed forehre e & e & 24 @
T3l 1 WTYTETOr h SR T S ST |

oot & foh are & | gfamn iy favafasme , fear
T4 Wiieheer feret wisfad it sfean & ot gueiiar gen 21
U & AR SR Fiy favafarmers vd Gisex e

‘wfe afret fauwm, Shafdizs.fa., femr

Fefae e 3fea g TR fhe MU SR Avea foba
T ¥ e gRI TYeS el heny o o STTAR
Ji¥Tequil 1 SRS &, gRan Hfy favafasme™ g
yiofera wferonfeai o1 TuEEieTE g godie iR wwhd
gfreronferai st werforg S, veadetd gr favafaaea &
RS 2 IR 3T, fepet fedeuiie sheer 1 faamm @ik
iy & fafa= &= S w eh1gev™, arar!, s, o
IR H &HAT Ud STEHdl Hayd &, siamn HiY
fovafaaner iR TuawtsTE & Ta 9@ it gy gfawmsi
1 ety g qen gRamn sy favafaee™ g dus
st s T, wuEEteTE & Wiy Mfafafit § e
HTAT 3T HIE T SR fhamI, HRI & fore gd @
HTfohT GeTferd e A § |

qg H5 USEA TSkl ARl (TISTH) de
FalferhnyE Yo (FIHTE) & &9 2 S 109 10+2
& 9IS 7 Y 9Tl B, AUSTIR Jaeh o fREr 79! 30ITaR
SHIE T T HTh FIEI0 YT T Fehd © qe wivreror § g
T T A S TIEF & T H AT T Tehd T | 39 Afafiea
foram S = 7 Haw Bt & T | dfesh 99 & T H
STYTERT 379 T hl AR HLTHAE |

witeheeR fare wEfaa sife fean gra efamn Sy
Torgaforamera & o1 aret wftraronferdi & ferg fafi= iy fowsi
3 YT TeH, T, 7 SR, TYET Sad, 9
IARH, JHX Aehi e, He/dcd HHA IR, el GHIEA
gftres, Tl & @l (dieftesy 9 ga ed °), gaq faen
T AreR 39H TR fRT T ¥ S S el § givnern ywem
FH41 | 37 FrE | g S i, SR gawi a9 wfgensd
F1 BT Toahra HT TN B adn A <A W I ¥ 3
IS H b1l 9 AR 9 off weend | fovafaae™ &
ST STHYM B 9 HiY fagm S # off s faodli w
Y AT ST |

yineor & g 99 ¥ e, afEard 9 SR 7o,
fordroren STt ok 319+t ers G 181 hi UIT, 3791 oY SHITH™
[E Hh UFIN I L Fha ¢ | 399 9 9 IRER H
IETH-UI90 T & HIG-T1Y I H =6 TSI Bl T
I oft TR B Toh HH HL Thd ¢ | TegH g1 fafir fawdi #
yf¥reror, wiéfhee o o fewim 1 &t yaw wfwan 10
SHEt 2019 Q ARY F S TR |
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