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Estimating Morphometric Parameters of Drainage System Present in Bhopal Planning
Area using Remote Sensing and Geographic Information System

Desai Shaileja' and Usmani H.U."
1. Department of Geology,
Govt. Motilal Vigyan Mahavidyalaya, Bhopal, M.P.

ABSTRACT

An attempt to estimate and calculate drainage morphometric parameters of Bhopal planning area
covering 147 villages is made to understand and divulge the application of remotely sensed data and
Geographic Information System (GIS) in this regard. Present area is extended over 608.31 km?2.
Methodology for the study includes delineation of streams using Survey of India toposheet and
satellite image and are further analyzed using GIS platforms. Streams up to 4th order are identified in
the study area. Aerial aspect and linear aspects of the area is calculated using stream characteristics
like stream number, stream order, basin area, basin length etc. Result of this estimation show that the
stream is a IV order stream, the mean bifurcation ration is 2.25 is suggestive of human interventions
to natural system, low value of drainage density that is 1.14 m/km? is due to enhancement of urban
area, encroaching the drainage, thus it have increased the chances of runoff and frequent risk of
frequent flooding rather it infiltration into the earth. Values of form factor and circulatory ratio indicate
nearly circular shape of the basin which is controlled by the shape and relief of the basin.

INTRODUCTION

for identification of drainage over a vast area, it
also be verified using digital elevation model of
the study area. Hydrological tools available with

Morphometric analysis of drainage basins
provides not only an elegant description of the

landscape, but also serve as a powerful mean of
comparing the form and process of drainage
basins that maybe widely separated in space and
time (Easternbrook, 1993).Morphometry of a
drainage system helps in planning, management
and establishment of water conservation
measures in an area, it also helps to identify the
gap areas in context of groundwater recharge
and water table of the area. Morphometry
represents the topographical expression of land
by way of area, slope, shape, length, etc. Remote
Sensing and GIS is an immense tool to study the
terrain parameter and helps to calculate the
drainage parameters using satellite image and
GIS integrating tools. Satellite images can be used

GIS platform is very useful for accuracy and
efficient results about drainage parameters.

Study Area

Bhopal is selected for study area which includes
total 147 villages notified under Town and
Country Planning act 1973 which covers an area
of 608.31 km?2. Bhopal is the second largest city in
the State with a population of 2,371,061 (census
of India 2011). Upon reorganization of states in
1956, Bhopal emerged as the capital of Madhya
Pradesh, which was the starting point of the
phenomenal change in its demographic trend.
Geographical extent of study area lies between
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longitude77°15'29.756"E to 77°35'18.285"E and setup comprises Plateaus, Structural hills and
Latitude23°24'13.904"N to 23°7'46.516"N. The Pediplains. Location map of study area is
regional setup of geology includes mainly presented in Fig.1.

Vindhyans and Deccan trap. Geomorphological
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Fig.1 Location Map of the Study Area

Methodology

A short methodology was adopted to perform the study with the help of Remote Sensing satellite image
of IRS LISS IV having spatial resolution of 5.8 m and GIS platform to carry out the analytical part of the
estimation and calculation. Drainage network of the study area is delineated using topographic sheets
and further corrected using multispectral satellite image. Linear parameters and aerial parameters
measured and was used in calculation of morphometric parameters. Brief methodology is presented in
Fig.2.

Fig.2: Brief Methodology Adopted for Morphometric Analysis
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Calculation of Morphometric Parameters

The measurement and mathematical analysis of the configuration of the earth’s surface shape, and
dimension of its landforms is called morphometric analysis (Clarks, 1966). Basic Morphometric

parameters are given in Tablel.

Table 1: Basin Morphometric Parameter

Basin Area Map Scale x counted squares Gregory and
Welling, 1973
p2

parameter and n=Constant

Bifurcation Ratio(Rb) Rb= Nu/Nu+1, where Nu= Number of Gregory and
streams in the order U and Nu+l= Welling, 1973
Number of the streams in the higher

order

Mean Bifurcation Ratio Rbm = Average of bifurcation ratios of all Strahler (1957)
orders

Drainage Density (DD) DD= SL/A, where 5L= Sum of all stream Horton, 1932
length and A= Basin area

Number of Streams Total number of streams in an order Strahler, 1952

Elongation Ratio (El) 2V4 Schumm, 1956
El= % where A= Basin area and L= Basin
length

Form Factor (F) F=A/L2 where A= Area and L= Length of Boyce and Clark,
the basin 1964

Stream Frequency (Sf) Sf= YNu/A where, Nu= Number o streams Horton, 1945
and A= Area of the basin

Linear Basin Length This is the straight line from the mouth of ' Schumm, 1956

the basin to the farthest point on the
basin perimeter.

Total Stream Length Thisis the total length of all the tributaries Schumm, 1963
and the principle drainage.

Result and Discussion

The linear aspects of a channel system deal with the quantitative analysis of landform in a basin area,
where the surface runoff flowing over a long period of time tends to modify the surface geometry of the
area (Horton 1945).Number of streams and drainage order present in the study area is presented in
Table 2. Basin parameters calculated using GIS is presented in Table 3. Drainage map of the study area
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is presented in fig.3 and stream ordering map presented in Fig.4. The bifurcation ratio and mean
bifurcation ratio calculate are given Table 3.

Table 2 Number and Length of the stream in each order

O ed Orde ea pe ed eng
1 I 538 386.77
2 Il 258 185.40
3 Il 127 92.21
4 v 48 34.16

z
&
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Fig. 3: Drainage Map of the Study Area
Table 3 Bifurcation Ratio and Mean Bifurcation Ratio

STREAM BIFURCATION RATIO (Rb) MEAN BIFURCUTION
ORDER RATIO (Rbm)

1 I/ 2.08 2.25

2 /i 2.03

3 n/v 2.64
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Aerial aspects of drainage basin include measurement of aerial elements such as basin area, basin length,
shape, and drainage density, stream frequency, form factor, circulatory ratio and drainage texture in a
systematic way and are illustrated in Table 4.

Table 4 Basin Parameters of the study area

S No. Parameter Value
1 Total Area 608.31 km?
2 Length of the Basin 34.26 km
3 Drainage Density (D) 1.14 m/km?
4 Stream Frequency (Fs) 1.59
5 Drainage Texture (Rt) 5.48
6 Form Factor (Rf) 0.52
7 Circulatory Ratio R (If) 0.24
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Fig. 4: Stream Ordering Map of the Study Area

Drainage pattern of the area is dendritic in nature having drainages up to 4™ order which shows
homogeneous rock type in the study area. The values of stream order and stream number show an
inverse relation i.e. stream number decreases with increasing stream order that is quite in confirmation
with Horton’s Law (1945) according to that the number of streams decreases with increasing order. The
mean bifurcation ratio (2.25) low values that may be attribute to more intervention of human activities
in natural drainage system by various construction activities. Form factor value of the basin is 0.52 which
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indicates that the present basin is circular in shape. The value of circulatory ratio of the area is 0.24 which
also conforms the circular shape and the value of stream length, stream frequency and drainage texture
values also signify control of geological structure, land use / land cover, climate, relief, and slope of the
drainage basin.

DRAINAGE DENSITY MAP OF THE STUDY AREA

Fig. 4: Drainage Density Map of the Study Area

Conclusion

From the above study it is found that Remote Sensing and GIS tool is very useful in the field of drainage
analysis and is time and cost effective also. Remotely sensed data in the form of multispectral images
and digital elevation model can be used to delineate and verify drainage parameters and provide
information with accuracy. Analysis of linear and aerial aspect using GIS can be utilize in watershed
conservation and natural resource management practices. It also helps to establish relationship between
stream characteristics, topography and hydrogeological parameters of an area.
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Article

Greene's Art of Plot Construction

Asha Sharma
Law & legislative affairs department
Bhopal, M.P.

Graham Greene is a catholic novelist treating of
sin as a means to redemptic salvation . The
unheroic protagonist through the estrangement
and fall commit acts of violence and sin and
thereby enter a moral universe . his journey is
that of “The Sinner to Sainthood”, and the values
he affirms and live by have an unmistakable
stamp of the true spirit of Christianity.

The novel is organized and unified whole. In the
novel there is relationship between character,
setting, and action. Without some elementary
sense of structure and organization one can not
write a novel. James says "Form is substance, to
that degree that there is absolutely no substance
without it." The term 'plot ' is definite a literary
term .Plot is a chain of events in a story and the
principle ,which knits it together. In novels
certain incidents happen and in a certain order.It
is the order ,which distinguishes one kind of plot
from another .In the novels like "Treasure Island"
and "Vanity Fair" the incidents take a certain
order.

The term "plot" and "story" is often used
interchangeably because the novelists have not
bothered to xplain the difference between the
two ."The blame for this lack of clarity must rest
partly with eighteenth century neoclassicis.
whose interpretations of classical 'rules' were
often confused and contradictory, and partly
with Aristotl himself 'whose account of the
relationship between Uvoos and Jipayua ta (i.e.
plot and the incidents or things done which
combine to makeup a narrative )leaves a good

deal unanswered." In order to arouse suspense
and excitement the novelist complicates his
arbitrary mystification to form Plot .So plot is
sequence ordered by a particularly mature
conception of the relationship between cause
and effect .Plot can become aesthetically more
valuable and important when the Novelist's
central conception is also there in the plot along
with other narrative devices . Miss Compton -
Burnett believes in the importance of plot ,she
allows here characters to conceal ,and then
sometimes to uncover every crime in the
calender from blackmail to incest and
matrivcide.By the time of eighteenth century
there were two different kinds of fiction
associated with the Novelist's mode of solving
besic technical problems. Johnson, Richard,
Cumberland, Mrs. Barb auld ans scott are the
writers who felt that the intrusive 'Omniscient'
author had his attention fixed on the 'dial plate'.
Fresh form of fiction appeared due to the
changes that took place in the nineteenth
century. According to this ‘subject’,’method’ and
‘point’ of ‘attack’ the novelist will produce
anyone of the following structure :

(1)The novelist will be a commentator on the
broad tendencies and attitudes of the society or
an age .He portrays life by employing diffrent
elements like comedy,irony,and satire Fieling
and Dickenson also wrote these type of novels.

(2) The novelist will analyze the feelings and
emotions of an individual .He will appear as an
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exclusive artist interpretinglife by irony and
sometimes illuminating tragic experience .Jane
Austin and Henry James also wrote these types of
novels.

(3) The novelist will act as a sage or prophit and
will combine the pattern with his or her feeling
.George Eliot is a writer of this pattern.

(4) The fourth form of fiction is that in ,which the
novelist is a prophet .The novelists like
Dostoevsky and D.H. Lawrence also wrote these
type of novels. The most simple form of prose
fiction is the story ,which records a succession of
events ,generally marvelous. Plot is a narrative of
events in, which more emphasis is laid on
causality. Ford Madox says that ‘Story’ is really a
characterestic of ‘Plot’. Story tells about the
sequences of events.In the real novel there is
always ‘plot’ and never simply’ story’. Plot is a
causl sequence complicated by mistry.
Graham Greene has divided his fiction into two
groups: Novels an “entertainments “.His aim is
evidently to draw a distinction between his serius
work and lighter fair of “Thrillers”.

A few critics who have remarked on the
similarly between the works of two groups ,have
not explored the implications. A writer may try
his hands at different forms, but the man behind
them all is the same person. The genuine writer
can not cut himself entirely in two, turning on or
shutting off his deepest interest and
preoccupations at will. While the novels will take
seriously the theme of spiritual and existential
problems, the “entertainment” have been
Written in a lighter vein. But since God and search
for belonging is the focus of almost whole of his
earliar work and indirectly his later work and
indirectly his later work .The

“entertainments”, too, touch upon this theme
.There is not break between the subject matter of
the two. The difference in attitude towards
subject matter is also one of degree rather than
of kind . The entertainments break from the
novel only from the viewpoint of angel and
emphasis. In a way Greene has been concerned
more or less with the lot of humanity .Graham
agreene in his essay “The Marxist Heretic” has
emphasized the desirability of co-operation
between the catholics and communists for the
batterment of mankind .He talks about “....The
possibility ,not of a merely chilly co-existence,but
of co-operation between Catholicism and
Communism.”

The besic fact behind all this is
that Greene is @ man among men. It is not the
ideology which matters; what matters is the
sense of adjustment and understanding among
people of diverse ideologies. No, doubt Greene’s
endeavour is to transcend the evil rempant in
this world. In order to acquire his purpose he
depicts a fascinating picture of evil. His vision of
life is coloured by gloom, dejection and ugliness,
pain and violence ,and his characters are given to
sin and despair. But Greene in his novels journeys
back towards the promise of joy and reunion with
the society .His spirit awakens to the buzz and
bloom of life. To try to feel from life would lead
to the void that has always seduced the experts
of doom. Greene’s emphatic allegiance to life
gives his voice an accent of maturity. Life is larger
than any pose .Fan must see beyond despair and
loss at the dissolution of ego to joy at embracing
the world .Escape is never the Greene’s way .His
way is the way of affirmation .one is reminded of
the answer of Kubla khan, in the face of death
and pain in Micro millions,” Be proud f life .Know
in yor heart that living of life can benoble. Be
exalted by life. Be inspired by death. Be humbly
proud .Be proudly humble,”W.B.Yeats sang of the
same exalted perception in
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“A dialogue f Self and Soul’
When such i cast out remorse
So great a sweetness flows into the

breath
We must laugh and we must sing.
We are blest by everything

Everything we look wupon is blest.
Greene’s quest for an ethics that may be
both just and possible in human

situation that is presently seen to be deseperate
,assums a meaningful urgency today.He is,,in
short ,a test of morat principle ,and every reader
or spectator must decide to what degree he
should respect and trust him,especially in
matters of the nature of truth,the value of
illusion,the limits of hope set by potentialities of
man and power of will.Greene solves the
problem of evil by making explicit what man have
always found to be the essence of tragedy —

the courageous affirmations of life in the face of
individual defeat.

Graham Greene’s first
entertainment was Stamboul Train (1932) which
he wrote to rescue himself and his family from
financial strain. Stamboul Train was a success and
money started pouring in. More entertainments
followed to make for his growing family .He made
a distinction between a novel and an
entertainment .In entertainment his primary
concern is to entertain the reader through a
plot,action and melodrama while in his novels he
was serius preoccupation with religious and etical
problems

All through the novels Greene's
vision is that of gloom and ugliness ,pain and
violence and his characters are given to sin and
despair .But Greene's obsession with evil gripped
him in hisearly childhood. The secret of Greene's
personality lies in his childhood ,as he would be
the first to admit ......
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Effect of Resonance light cycles, Testosterone and Diazepam on reproductive system in
Rat

Neetu Purohit

ABSTRACT

In the present study Diazepam, a benzodiazepine is used with Testosterone hormone to find out the
photoperiodic circadian response in the rats. The present investigation is carried out with adult male
rat, of Winstar Strain. Rats were exposed to certain light dark combinations like 6L:6D, 6L:18D, 6L:30D,
6L:42D, 6L:54D and 6L:66D and termed as Resonance light cycles. Rats were given hormonal treatment
using Testosterone Propionate in the dose of 50 pug/1ml. alternately for 28 days. The psychoactive
drug diazepam was also given to the rats in the concentration of 0.2 mg/ml in drinking water after half
an hour of testosterone injection.

Testicular growth is found significantly higher in 6L:6D, 6L:30D and 6L:54D which has behaved as long
day as compared to 6L:18D, 6L:42D and 6L:66D. It is maximum in the 6L:6D group. However body
weight, lipid contents and haematological parameters does not differ statistically. It is observed that
there is no effect of diazepam on testicular response to testosterone under different resonance cycles.
This might have happened perhaps due to the reason that diazepam could not alter the photoperiodic
pathway of testosterone treated rats. However the possibility of the action of such a potent
psychoactive drug cannot be excluded at this instance.

INTRODUCTION
Daily rhythms in many behavioural, physiological and

Circadian rhythms research is gaining wider bio-chemical functions are generated by endogenous

acceptability and recognition for a long period of
time. The term circadian system was first introduce
by Halberg (1960) and it was studied in almost all
forms of organisms (Kumar and Rani, 1999, Tolle et
al, 2002).There are two main approaches to study
biological rhythms. The first approach is to find out
the effect of environmental inputs circadian clocks
and the second approach is to study the biochemical
mechanisms. The contributions of Erwin Bunning in
the first half of this century have been very useful for
our current understanding of the properties of
circadian rhythms (Bunning, 1960, 1973) .

oscillators that functions as internal 24 hrs clocks.
Under
environment these rhythms have been shown to

constant conditions or non-periodic
‘freerun' with a period close to but usually different
from 24 h, generally being in the range of 22 to 26
hours hence the name 'circadian' which means
literally about a day (latin: circa-about; dies-a day;
Halberg 1959).The circadian clocks have so far been
extensively described only in Eukaryotes. Amphibian
pineal complexes, which in anurans include the
frontal organ as well as the pineal proper, contain
true photoreceptors cells and synthesize melatonin
rhythmicaly under cyclic lighting conditions (Korf et
1998).Birds have the

al, capacity to obtain
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information about the photic environment from
retinal, pineal and deep encephalic photoreceptors

(Menaker et al, 1997; Foster and Soni, 1998).

More recently, the identification of numerous
putative clock genes that has allowed an important
potential for reaching advances in the understanding
of both, where and how the melatonin signal is
transduced (Messenger et al 1999). The SCN of the
anterior hypothalamus is thought to be the site of
the circadian clock in Hamsters (Takahashi and Zatz,

1982).

In a series of experiments benzodiazepine, triazolam

and other pharmacological agents have been
demonstrated to evoke phase shifts in constant
darkness and the direction of phase shift is
dependent upon the circadian time of administration

(Turek and Losee, Olson, 1986 ; Zatz, 1979).

In the present study Diazepam, a benzodiazepine is
used with testosterone to find out the photoperiodic
circadian response in the rats.

Methodology

The present investigation is carried out with adult
male Rat, Rattus, rattus, of Winstar Strain order

Rodentia. They are commonly known as albino rat.
Feeding and maintenance

Albino rats were locally purchased and bred in the
laboratory. Animals in the weight range of 115-125
gm were used in the study. They were placed under
14L:10D photoperiod for acclimatization period of
atleast two weeks prior to experimentation. Rats
about four in numbers were housed in plastic cages of
the size 40 x 26 x 15 cm. Water bottle with regulated
flow was used for drinking. They were given water
soaked grams and animal feed and water ad libitum.

After acclimatization in captivity, rats were moved
into the photochambers for experimentation.

Photoperiodic treatment

During the course of the study, rats were exposed to
different
exposed to artificial photoperiodic treatments in light

photoperiodic schedules. They were
proof wooden chambers. The period of light and dark
was controlled by automatic time switches. Rats were
exposed to certain light dark combinations. Theses
Photoperiodic schedules are 6L:6D, 6L:18D, 6L:30D,
6L:42D, 6L:54D and 6L:66D and termed as Resonance
light cycles. In the resonance light treatment the total
duration of light and dark period was other than 24

hours.
Hormonal and drug treatment

Rats hormonal treatment

Testosterone

were given using

propionate.  Testosterone  was
purchased in the name of aquaviron of 25mg/ml
The

testosterone injections were given to male rats in the

concentration in  water soluble form.
dose of 50u g/lml alternately for 28 days. Intra
muscular injections of testosterone were given in the
thigh muscles of the rats on alternate days at a fixed

time 10 to 10:30 hrs clock time.

The pyschoactive drug diazepam was also used in the
experiments. The diazepam was purchased in the
commercial name of valium-2 that is equivalent to
diazepam 2 mg which is water soluble. The diazepam
was given to the rats in the concentration of 0.2
half an hour after

mg/ml in drinking water

testosterone injection.

The initial control (IC) was used as the

reference for all parameters and intra group
difference was taken for statistical analysis. After last
exposure to the photoperiod, hormonal and drug

treatment the animals from each groups were

Page |19

Corresponding Author : email :



of FUNDAW,

fé‘r“’

s

*\
m/
Y
-

p L8l -

s ﬁ;a"
% International Journal of Fundamental & Applied Research
# Website : www.ijfar.org ,( ISSN- 2320-7973 Volume-5 Issue -8+9 Month — November+December 2017 pp. (18 — 27)

sacrificed. The organs like testis and accessory

reproductive  organs (seminal vesicles and
epididymis) were taken out. The blood samples were

collected for biochemical estimations.
Body weight

Body weight of the animals was observed before and
after the treatment i.e. resonance light cycles,
testosterone and diazepam. In all the experiments
initial and final body weights were recorded.

Testis and accessories weight

Testis and accessories (seminal vesicle and
epididymis) were removed carefully. The organs
were cleaned and blotted on blotting paper. The
weight of testis and accessories (seminal vesicle and
epididymis) was taken on single pan electrical
balance of sensitivity nearest to 0.1 mg. In all cases
the data are presented as the total weight of paired
testis, seminal vesicle and epididymis (it is expressed

for testis as combined testicular weight).

Data

Lipid contents

In all experimental schedules serum level of
triglycerides and cholesterol was estimated by using

specific kits.
Haematological parameters

During the course of the study the haemoglobin level
(gm%) , total R.B.C. and total W.B.C. was studied . To
the
haemometric method was used. The total number of
R.B.C. and W.B.C. was calculated after counting in
the appropriate chambers for respective blood

determine haemoglobin level standard

corpuscles in the haemocytometer.
Statistical analysis

The mean value (m) of all the parameters was taken.
The standard error of mean was calculated for each
mean (SE) value by taking into account the standard
deviation and the value of n. The level of significance
was taken by using students 't' test. The significance
level is expressed in term of 'P' value wherever found
within the limit of significance (Fisher,1963).

Table No.1

Effect of resonance light cycles, testosterone and diazepam on testis and accessory
reproductive organs

Resonance Light Cycles Combined testicular Paired Seminal Vesicle Paired Epididymal
Weight (gm) Weight (gm) Weight (gm)
(MeanzSE) (MeanzSE) (MeanzSE)
6L :6D 3.36 £ 0.18 0.57 = 0.020 0.61 = 0.031
6L :18D *2.20 = 0.14 0.65 * 0.019 0.60 * 0.027
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6L :30D 3.19 + 0.27 0.64 £ 0.016 0.58 * 0.023
6L :42D *2.16 £ 0.24 0.58 * 0.018 0.56 + 0.021
6L :54D 3.20 = 0.21 0.56 = 0.014 0.52 * 0.020
6L:66D *2.06 T 0.11 0.55 £ 0.016 0.54 % 0.022

3.30 * 0.17 *0.40 £ 0.015 059 * 0.030

* The comparison of the two values found significant (P<0.01) by students 't' test.

Fig.1

Mean Value  SE (gm)

-

| —

&L:.8D

8L: 18D 6L : 30D 6L 42D 6L : 54D

Resonance Light Cycle

o

BL: 66D

H Combined Testicular Weight
@ Paired Seminal Vesicle Weight

E Paired Epididymal Weight

Figure showing the effect of resonance light cycles, testosterone and diazepam on testis, seminal
vesicle and epididymal weight (mean + SE) of rat
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TABLE NO. 2
Effect of resonance light cycles, testosterone and diazepam on body weight and lipid
contents
Resonance Body Weight (gm) (Mean & SE) Triglyceride (mg/100 ml) | Cholesterol (mg/100ml.)
Light Cycles Initial Final (Mean % SE) (Mean £ SE)
6L :6D | 125 +5.64 | 127 £ 5.88 92.0 £5.52 95.1 £ 7.02
6L :18D | 120 £ 493 | 118* 4.56 91.2 £ 5.06 95.3 £ 755
6L :30D | 118 £ 4.81 | 121 £ 4.83 91.7 £ 4.97 94.8 * .84
6L :42D | 125 £ 557 | 126 £ 4.99 899 + 4.82 94.2 * 6.43
6L :54D | 125 * 574 | 127 £ 4.22 86.3 £ 453 939 * .29
6L:66D | 116 £ 493 | 117 £ 4.06 87.2 £ 529 95.0 £ 7.12
IC 86.0 £ 510 93.0 £ 587
Fig.2
150
gRiz + Ik
g e + B Tl
E 100 4
g O Initial
Em OFinal
2 5
g
0 =l -
6L:6D 8L:18D 8L:30D 6L:42D 5L:540 SL-86D
Resonance Light Cycle

Figure showing the effect of resonance light cycles, testosterone and diazepam on body weight
(mean + SE) of rat

Page |22 Corresponding Author : email :



80

Mean Value + SE {mghiop ml-)

40 -

]

&L:18D L300 6L:42D

Fig.3

BL.54D

Resonance Light Cycle

@ Triglyceride
E Cholesterol

Figure indicates the effect of resonance light cycles, testosterone and diazepam on triglyceride
and cholesterol (mean + SE) of rat

Effect of resonance light cycles, testosterone and diazepam on blood parameters

TABLE NO. 3

Resonance | Haemoglobin gm% Total R.B.C. Total W.B.C.
Light Cycles (Mean = SE) (Mean x 10° (Mean x 103 /Cu.
/Cu.mm.) mm.)
6L :6D 13.0 £ 0.93 4.06 £ 0.19 461 * 0.17
6L : 18D 13.5 £ 0.99 4.23 £ 0.21 453 £ 0.19
6L :30D 13.6 £ 1.54 4.24 £ 0.26 4.66 + 0.22
6L :42D 13.9 £ 1.25 4.48 * 0.29 490 * 0.25
6L : 54D 13.7 £ 0.84 4.51 £ 0.32 4.87 £ 031
6L:66D 141 + 130 4.82 £ 0.30 5.05 * 0.33
IC 140 =+ 1.13 4.46 £ 0.23 4.84 + 024
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Fig.4
16
12
w
0
+
g @ Haemoglobin gm %
& 5 B Total R.B.C. (Mean x 10% (c-fumd
2 OTotal W.B.C. (Mean x 10%] i} pems)
P
=
4
0 T
&L : 8D 6L : 18D 6L : 30D 6L 42D 6L : 54D 6L : 66D Ic
Resonance Light Cycle

Figure indicates the effect of resonance light cycles, testosterone and diazepam on haemoglobin,
total R.B.C. and total W.B.C. count (mean + SE) of rat

Results Initial and final body weight of the rats does not
change significantly after four weeks of drug
Effect on testis and accessory reproductive organs : treatment (table2,fig.2).

Testicular weight of the initial control group
is compared with final testicular weight in all the
photoperiodic schedules. There is significant
difference among the groups of the different
photoperiods and initial control group. The testicular
response in 6L:18D, 6L:42D and 6L :66D groups was
found significantly different (P<0.01) as compared
with the response in the 6L:6D, 6L:30D, 6L:54D and
initial control.Fully grown seminal vesicle is observed
in all groups and in the initial control group. The
Edididymal weight of all the treated groups as well as
initial control rats remain statistically at the same
level (tablel, fig.1).

Effect on body weight
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Effect on Lipid parameters

Lipid parameters such as triglycerides and
cholesterol also show the similar trend and it is
observed that the serum level of both triglycerides
and cholesterol of different photoperiodicaly and
drug treated groups as well as initial control group do
not show any statistical difference (table2,fig.3).

Effect on haematological parameters

The analysis of the haematological parameters of
different treated rats as well as initial control group
show that the percent haemoglobin in all the groups
remains statistically the same. Total R.B.C. count
observed is also remain same among the drug
treated groups and in the initial control group. Total
W.B.C. number increased in all the photoperiodicaly
and drug treated groups as compared with that of
the initial control group (table3,fig.4)

It is observed that in the hormone treated group
testicular growth is found significantly higher in
6L:6D, 6L:30D and 6L:54D which has behaved as
longday as compared to 6L:18D, 6L:42D and 6 L:66D.
The testicular growth is maximum in the 6L:6D group,
but this increased weight is similar to the initial
control group (fig.1).

The testosterone treatment was present in the
experiment but along with diazepam. It is observed
that there is no effect of diazepam on testicular
response to testosterone under different resonance
cycles. This might have happened perhaps due to the

reason that diazepam could not alter the
photoperiodic pathway of testosterone treated rats.
Similar pattern of testicular response under

resonance light cycles has been reported in many
avian and mammalian species (Bunning, 1960; Malik
et al, 2002; Turek, 1987).

The haematological parameters such as gram
percent haemoglobin and R.B.C Count of various
photoperiodicaly, hormonal and drug treated rats
also remain the same, whereas the total W.B.C.
Count increased in all the photoperiodicaly and drug
treated animals as compared to the initial control

(fig.4)
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Discussion and conclusion

The investigation carried out in the present
work has amply demonstrated the role of circadian
system in the photoperiodic time measurement of a
non photoperiodic mammal. The photoperiodicity is
induced or expressed in the rats when treated with
testosterone. Furthermore, the results with circadian
tools provides strong support to the view that the
ability to monitor the photoperiodic time in such non
mammal

photoperiodic depends upon the

endogenous circadian photosensitivity rhythm.

The results of the various experiments performed
under both normal 24hrs and non 24hrs
photoperiodic schedules treated with testosterone
and diazepam clearly indicate that the rats do not
respond to the photoperiodic treatments and thus
reproduce in non-photoperiodic environment.
Testosterone sensitizes the animal to discriminate
between a long and short photoperiod and thereby
conditional reproductive photoperiodicity is induced
in the rats. The results also reveal that the
photoperiodic time measurement involves circadian
photosensitivity rhythm. Such a rhythm of
photosensitivity is probably entrained by the light
alone because the administration of diazepam in the
present study could neither alter nor induce the
photoperiodic response of the rats under
testosterone treatments. However the possibility of
the action of such a potent psychoactive drug cannot
be excluded at this instance.
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Effect of Photoperiod and Testosterone on reproductive system in Rat.
Neetu Purohit

ABSTRACT

The present investigation is carried out with adult male rat of Winstar Strain. Rats were exposed to
different photoperiods such as 3L:21D, 6L:18D, 8L:16D, 12L:12D and 16L:8D. They were also given
hormonal treatment using Testosterone propionate in the dose of 50 pg/1ml. alternately for 28 days.
It is observed that the testicular weight increased in 12L:12D and in 16L:8D (longday) as compared to
short photoperiodic groups (P<0.01) but this increased testicular weight in 16L:8D is similar as initial
control group. In other accessory reproductive organs very little statistical difference is seen among
various treated groups. Other parameters like body weight, lipid contents and haematological
parameters does not differ statistically.

Our results clearly indicates that the rats respond to different phtoperiods distinctly. Long
photoperiod (above 12 hrs duration of light) induce differential photoperiodic effect. This has
happened when the rats were treated with testosterone hormone. This type of conditional
photoperiodicity has also been reported in other mammals. Testosterone sensitizes the animal to
discriminate between a long and short photoperiod and thereby conditional reproductive
photoperiodicity is induced in the rats.

INTRODUCTION

Seasonal changes is day length are used

Majority of the vertebrates reproduce under the as a proximate cue by many photoperiodic

regulation of environmental factors. These species to trigger changes in reproductive activity
environmental factors act as cue to trigger their in anticipation of changing environmental
reproductive events. The species which use conditions (Aschoff, 1981; Baker, 1938;
photoperiodic information for reproductive Chandola et al, 1973; Kumar and Follett, 1993;
events are called photoperiodic species. The Kumar, V. 2002). Light is probably the most
term photoperiod and photoperiodism were first important  zeitgeber (time-setter) in the
introduced by Garner and Allard (1923). environment. Its detection requires a
According to the duration of daylight there are photoreceptive mechanism. In vertebrates ,

mainly two photoperiodic groups : 1) Short Day photoreceptive organs, such as the eyes and

(SD) — These groups accelerate in day, which is pineal glands of some species, may not only

shorter than a critical day length, 2 ) Long Day perceive light but may also transduce that
(LD) — Which is accelerated when the daily light information into neural or chemical signals
periods exceed a 'critical day length'. (Farner,1980; Farner et al,1977). In1960,

J.Aschoff demonstrated the persistence of
rhythmi city in mice that were reared for several
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successive  generations in an aperiodic
environment. Circadian rhythms were not a
learned  phenomemon  (Pittendrigh  and
Dann,1976 ; Pittendrigh, 1974). Such original
investigations were carried out with several
of birds

available that

species and mammals. Enough

information s support the

involvement of circadian component in
photoperiodic response pathway (Kumar, 2002;
Menaker et al, 1997; Turek, 1989).In a number of
rodents exposure to short day length (usually less
than 12 hrs. of light per 24 hrs) causes nearly
complete regression of the gonads and cessation
of spermatogenesis (Turek et al 1984; Plant,

1981).

In the testosterone

hormone with different photoperiods is used in

present study
rats to find out the photoperiodic circadian
response in the rats.

Methodology

The present investigation is carried out
with adult male Rat, Rattus rattus, of Winstar
Strain order Rodentia. They are commonly known
as albino rat

Feeding and maintenance

Albino rats were locally purchased and
bred in the laboratory. Animals in the weight
range of 115-125 gm were used in the study. They
were placed under 14L:10D photoperiod for
acclimatization period of atleast two weeks prior
to experimentation. Rats about four in numbers
were housed in plastic cages of the size 40 x 26 x
15 cm. Water bottle with regulated flow was used
for drinking. They were given water soaked grams
and animal feed and water ad libitum. After
acclimatization in captivity, rats were moved into
the photochambers for experimentation.

Photoperiodic treatment

During the course of the study, rats were
exposed to different photoperiodic schedules.
They were exposed to artificial photoperiodic
treatments in light proof wooden chambers. The
period of light and dark was controlled by
automatic time switches. The light and dark
periods consisting of a total 21 hrs are divided as
3 hrs of light and 24 hrs of dark (3L:21D), 6 hrs
light and 18 hrs dark (6L: 18 D), 8 hrs of light and
16 hrs of dark (8 L: 16 D), 12 hrs of light and 12
hrs of dark (12L: 12 D) and 16 hrs of light and 8
hrs of dark (16L: 8D). In the above photoperiodic
schedule the light and dark cycles like 3L:21D,
6L:18D, 8L:16D and 12 L:12D are term as short
and 16L:8D,
referred for many avian and mammalian species

long photoperiod. This has been

as the photoperiodic threshold for induction of
gonadal growth and body weight response (
Farner 1975, Tewari and Tripathi 1983).

Hormonal treatment
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Rats were given hormonal treatment using
Testosterone propionate. Testosterone was
purchased in the name of aquaviron of 25mg/ml
concentration in water soluble form. The
testosterone injections were given to male rats
in the dose of 50u g/1ml alternately for 28 days.
Intra muscular injections of testosterone were
given in the thigh muscles of the rats on alternate
days at a fixed time 10 to 10:30 hrs clock
time.The initial control (IC) was used as the
reference for all parameters and intra group
difference was taken for statistical analysis. After
last exposure to the photoperiod and hormonal
treatment the animals from each groups were
sacrificed. The organs like testis and accessory
reproductive organs (seminal vesicles and
epididymis) were taken out. The blood samples

were collected for biochemical estimations.
Body weight

Body weight of the animals was observed
the
photoperiodic and testosterone.

treatment i.e,,
the

experiments initial and final body weights were

before and after

In all

recorded.
Testis and accessories weight

Testis and accessories (seminal vesicle
and epididymis) were removed carefully. The
organs were cleaned and blotted on blotting
paper. The weight of testis and accessories
(seminal vesicle and epididymis) was taken on

single pan electrical balance of sensitivity
nearest to 0.1 mg. In all cases the data are
presented as the total weight of paired testis,
seminal vesicle and epididymis (it is expressed

for testis as combined testicular weight).
Lipid contents

In all experimental schedules serum level
of triglycerides and cholesterol was estimated by
using specific kits.

Heamatological parameters

During the course of the study the
haemoglobin level (gm%) , total R.B.C. and total
W.B.C. was studied
haemoglobin level

To determine the
standard haemometric
method was used. The total number of R.B.C.
and W.B.C. was calculated after counting in the
appropriate chambers for respective blood
corpuscles in the haemocytometer.

Statistical analysis

The mean value (m) of all the parameters
was taken. The standard error of mean was
calculated for each mean (SE) value by taking
into account the standard deviation and the
value of n. The level of significance was taken by
using students 't' test. The significance level is
expressed in term of 'P' value wherever found
within the limit of significance (Fisher, 1963).
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Effect of photoperiod and testosterone on testis and accessory reproductive organs

Table No.1

Photoperiod Combined Paired Seminal Paired
testicular Vesicle Weight Epididymal

Weight (gm) (gm) Weight (gm)

(Mean£SE)

(Mean#SE) (Mean+SE)
3L:21D *2.18+£0.20 0.53+£0.020 0.62£0.031
6L:18D *2.05+£0.20 0.51+£0.019 0.61+£0.030
8L:16D *2.13+0.25 0.52+0.017 0.63+0.032
12L:12D 3.08+0.10 0.54 +£0.020 0.65+0.028
16L:8D 3.36+0.14 0.56 £ 0.021 0.67+0.034

IC 3.20£0.16 *0.39£0.018 0.56+0.026

* The comparison of the two values found significant (P<0.01) by students 't' test.

4 -

Mean Value £ 5E {gm).
N

3L:21D

LiLl

8L:18D 8L:18D

120 - 120 16L : 8D Ic

Photopericdic Schedule

B Combined Testicular Weight
B Paired Seminal Vesicle Weight

Paired Epididymal Weight

Fig.1
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TABLE NO. 2

Photoperiod | Body Weight (gm) Triglyceride Cholesterol
mg/100 ml mg/100ml.
(Mean £ SE) (mg ) (mg )
— . (Mean £ SE) (Mean £ SE)
Initial Final
3L:21D 115 £ 482 | 117 £4.11 |84.2 £4.16 93.0 £6.10
6L:18D 125 + 5.16 | 124 + 4.87 | 86.9 = 3.92 92.6 + 6.81
8L:16D 116 499 | 118 £ 496 | 84.3 £ 3.83 91.7 £ 6.65
12L:12D 120 £5.63 | 122 £524 |87.5 £4.69 92.8 £6.69
16L:8D 125 £588 | 121 £ 5.81 | 86.7 £ 5.08 92.0 £ 6.12
IC 85.1 = 4.62 92.4 +7.04
= Fig.2
I 7 T
t mm B S B
% 100
g O Initial
= O Final
g
| Photoperiot::lic Schedule | .
Figure showing the effect of photoperiods and testosterone on body weight (meant SE) in rat.
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Figure showing the effect of different photoperiods treatments and testosterone on triglyceride and cholesterol
(meant+ SE) in rat.

TABLE NO. 3

Effect of photoperiod and testosterone on blood parameters

Photoperiod | Haemoglobin gm% Total R.B.C. Total W.B.C.
(Mean * SE) (Mean x 10°/Cu.mm.) (Mean x 10°/Cu. mm.)
3L:21D 12.9 £ 0.80 426 = 0.18 552 = 0.17
6L:18D 12.7 £ 0.76 444 + 022 580 = 0.24
8L:16D 13.1 £ 0.87 4.16 £ 0.16 483 £ 0.26
12L:12D 13.5 £ 0.89 434 £ 0.20 537 £ 0.30
16L:8D 13.9 £ 0.98 462 £ 0.24 551 £ 0.32
IC 13.3 £ 091 473 £ 0.23 509 £ 0.21

Page |33 Corresponding Author : email :



%= International Journal of Fundamental & Applied Research
£ Website : www.ijfar.org ,( ISSN- 2320-7973 Volume-5 Issue -8+9 Month — November+December 2017 pp. (28 — 36)

Fig.4

Mean Value = SE
=+

Photperiodic Schedule

Lkl

8L:18D 8L: 16D 12L:12D 16L: 8D

E Haemoglobin gm%
@ Total R.B.C. (Mean x 10‘/&4‘ )
O Total W.B.C. (Mean x 102/}

j[e3

Figure showing the effect of different photoperiods and testosterone on haemoglobin, total R.B.C. and total W.B.C.

(meant SE) in rat.

Results
Effect on testis and accessory reproductive organs :

Testicular weight of the initial control group
is compared with final testicular weight in all the
photoperiodic schedules. There is significant
difference among the groups of the different
photoperiods and initial control group. The testicular
response in 6L:18D, 6L:42D and 6L :66D groups was
found significantly different (P<0.01) as compared
with the response in the 6L:6D, 6L:30D, 6L:54D and
initial control.Fully grown seminal vesicle is observed
in all groups and in the initial control group. The
Edididymal weight of all the treated groups as well as
initial control rats remain statistically at the same
level (tablel, fig.1).

Effect on body weight

Initial and final body weight of the rats does not
change significantly after four weeks of drug
treatment (table2,fig.2).

Effect on Lipid parameters

Lipid parameters such as triglycerides and
cholesterol also show the similar trend and it is
observed that the serum level of both triglycerides
and cholesterol of different photoperiodicaly and
drug treated groups as well as initial control group do
not show any statistical difference (table2,fig.3).

Effect on haematological parameters
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The analysis of the haematological parameters of
different treated rats as well as initial control group
show that the percent haemoglobin in all the groups
remains statistically the same. Total R.B.C. count
observed is also remain same among the drug
treated groups and in the initial control group. Total
W.B.C. number increased in all the photoperiodicaly
and drug treated groups as compared with that of
the initial control group (table3,fig.4)

It is observed that in the hormone treated group
testicular growth is found significantly higher in
6L:6D, 6L:30D and 6L:54D which has behaved as
longday as compared to 6L:18D, 6L:42D and 6 L:66D.
The testicular growth is maximum in the 6L:6D group,
but this increased weight is similar to the initial
control group (fig.1).

The testosterone treatment was present in the
experiment but along with diazepam. It is observed
that there is no effect of diazepam on testicular
response to testosterone under different resonance
cycles. This might have happened perhaps due to the
that
photoperiodic pathway of testosterone treated rats.

reason diazepam could not alter the

Similar pattern of testicular response under
resonance light cycles has been reported in many
avian and mammalian species (Bunning, 1960; Malik

et al, 2002; Turek, 1987).

The haematological parameters such as gram
percent haemoglobin and R.B.C Count of various
photoperiodicaly, hormonal and drug treated rats
also remain the same, whereas the total W.B.C.
Count increased in all the photoperiodicaly and drug
treated animals as compared to the initial control

(fig.4)

Discussion and conclusion

The investigation carried out in the present
work has amply demonstrated the role of circadian
system in the photoperiodic time measurement of a
non photoperiodic mammal. The photoperiodicity is
induced or expressed in the rats when treated with
testosterone. Furthermore, the results with circadian
tools provides strong support to the view that the
ability to monitor the photoperiodic time in such non
photoperiodic mammal

depends upon the

endogenous circadian photosensitivity rhythm.

The results of the various experiments performed
both 24hrs 24hrs
photoperiodic schedules treated with testosterone

under normal and non
and diazepam clearly indicate that the rats do not
respond to the photoperiodic treatments and thus
reproduce in non-photoperiodic environment.
Testosterone sensitizes the animal to discriminate
between a long and short photoperiod and thereby
conditional reproductive photoperiodicity is induced
The that the

photoperiodic time measurement involves circadian

in the rats. results also reveal

photosensitivity rhythm. Such a rhythm of
photosensitivity is probably entrained by the light
alone because the administration of diazepam in the
present study could neither alter nor induce the
photoperiodic response of the rats under
testosterone treatments. However the possibility of
the action of such a potent psychoactive drug cannot

be excluded at this instance.
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THE POERTY OF KAMALA DAS AND SYLVIA PLATH
A COMPARATIVE ANALYSIS

C. Anitha
Department of English
IEHE, Bhopal

ABSTRACT

The purpose of comparative study of Kamala Das and Sylvia Plath is to find out common spaces in their
poetry. It is surprising that the two poets, one born in Boston (USA) in 1932 and the other in a village
in Kerala (India) in 1934 should have so much in common. In her poems we have Plath’s vision of the
plight of herself in a male dominated world. In the poem ‘The Applicant’ the poet is seen as a desexed
object, a commodity for sale in a depersonalized and dehumanized society. The poems in ‘Ariel’dealing
with man-woman relations have been divested of the romantic trappings displayed by the poems
written immediately after the poet's marriage with Ted Hughes. Love is presented as an unmanageable
emotion characterized by distortions, suspicion, betrayal, bitterness, torture and even hatred. Her
divorce drove her into a conclusive phase of disregard for men and society from which she alienated
herself. Her vulnerability, concern for children. reaction to women's status and betrayal of her husband
makes her a poet of confessional strain. The theme of alienation is also present in the poems written
by her. Because of disillusionment and alienation from this physical world, she gives the note of protest
with feminism in her poetry.

INTRODUCTION
and the poet’s sexual union with him affords no

Affirmation poetry explores personal details
about the author's life without meekness,
modesty or discretion. Confessional poetry
emphasizes the intimate and sometimes
unflattering information about quality details of
the poet’s personal life, such as in poems about
iliness,

sexuality and despondence. Plath has often been
regarded as a confessional poet, though her
deeply personal lamentations often achieve
universality through mythic allusion and
archetypal symbolism.

Kamala is aware of both the beauties and
cruelties of the male-body. She, like Sylvia Plath,
is nearly disgusted with the ravaging lust of the
male partner. The man is presented with scorn

satisfaction: rather it gives pain.

Kamala Das has faced frustration, disillusionment
and drabnessthat she has expressed through
every verse-line of her poetry in a bold,
affirmative and confessional manner. A close
study of her longer poems like ‘Composition’
reveal that she is a deeply distressed woman. As
she

remembers the frustrated bygone days of her
married life; her feminine self, like a psychiatrist,
begins to study the diseased- inner-self. Her
feminine consciousness sinks, bit by bit, into the
sea of sorrow. And it seems that her feminine self
would not come out from the last layer of the
sorrowful sea. She remembers the cold and dry
days of married life; she complains of her man

Page |37

Corresponding Author : email :



!7_‘
e

d. 2013

/M International Journal of Fundamental & Applied Research
"‘g\l‘ A '-,r'-;'is Website : www.ijfar.org ,( ISSN- 2320-7973 Volume-5 Issue -8+9 Month — November+December 2017 pp. (37 — 40)
N

and the tragic situation as she has stated in
pessimistic poem ‘Composition’. Her poetic self-
reveals the pessimism throughout the poems.

Kamala Das’ poetry speaks about the experiences
she encountered through her bodily functions.
For instance, she speaks of the "warm
menstrual blood flowing" and "unfulfilled sexual
fantasies". Her brash confessions, coupled with
straightforward expression, are a distinctive
quality of her poetry. The element of the body
assumes importance here, but one shouldn't
ignore the feelings trapped within that body
.There are some more analogies between Kamala
Das and Sylvia Plath. A version to the male
principle of dominance, utter sexual subjugation
and a desire to remain uninvolved are common
to both of them.

Kamala Das nourishes a nostalgic fervour for the
days and people left behind. Sylvia Plath also
recalls with delight the time when she was little
child and ran along the white hot beaches with
her father. Plath is painfully disgusted at the loss
of her identity and is reduced to a state when she
very much in the manner of Kamala Das, only
produces, ‘mule bray, pig grunt and bawdy
cackles’.

In Sylvia Plath's poetry, the suffering is vividly and
intensely recalled as it is done in Kamala Das. Her
poems lean on the cluster of associations and
emotional implication with the past. The pangs of
suffering as well as the hope of restoration are
suggested through a formal structure, comprising
rich ambiguities and subtle ironies. She reveals
herself in all transparency and beauty. The poetry
of both the poets can be seen as an exhibition of
ironic self reflection in response to alienation and
affirmation.

Inthe collection SummerinCalcutta, Kamala Das
has been a

controversial figure, known for her unusual

imagery and candour. In
Poems, such as The Dance of the Eunuchs’ and
‘The Freaks,’ Das
draws upon the exotic to discuss her sexuality
and her quest for
fulfilment.In‘Anintroduction,’Dasmakes  public
traditionally private
experiences, suggesting that women's personal
feelings of longing and

loss are part of the collective experience of
womanhood.

‘TheDanceofthe Eunuchs’objectifies, through an
external,

familiar situation, the poet’s strangled desire
within. It was written
against the background of the poet’s sudden
contact with ‘a man who had
hurt me when | was fourteen years old;' she

wanted to get him at any
cost.” ‘The Freaks" is about ‘a grand flamboyant
lust’. ‘In Love’ brings
the poet face to face with the question whether
she could call her sexual

experience ‘love’. ‘In Winter also carries the
warmth of the sexual act of her soul ‘groping for
roots ‘in his body.

In the collection The Descendants, the poem ‘The
Maggots’ frames the pain of lost love with
ancient Hindu myths, while the poem ‘The
LookingGlass’suggests that the very things
society labels taboo are the things that women
are supposed to give.

Poems like 'Suicide', 'Substitute’, ‘The Invitation'
and 'Composition’, reveal the death burdened
psyche of the self. Theyproject, by and large, the
self’s confrontation with the complex emotional
restlessness caused by the new recognition that
despite the positivity of ‘body's wisdom’ the body
itself is the subject to decay. Her feminine self
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goes deep into her own self-revealing mysteries
and that experience of frustration sets the psyche
in the attitude of rebellion.
| must pretend
| must act the role
Of happy woman
Happy wife
(The Descendants

p. 2)

In The Old Playhouse and Other Poems, poems
such as ‘Substitute,’’Gino,’and ‘The Suicide’
examine physical love's failure to provide
fulfilments, escape from the self and exorcism of
the past.

O sea,iamfed up
| want to be simple
| want to be loved
And
If love is not to be had,
| want to be dead, just dead

(The Suicide)

whereas poems such as ‘The Inheritance’ address
the integrity of the
artistic self in the face of religious fanaticism. In
the ‘Prisoner’ Das
compares herself to the convict who studies his
prison’s geography with
distrust and hope.

The title poem, ‘Ariel,” displays a forceful move
from darkness to
light that has been interpreted as a woman
speaker transforming herselfinto the male image
of the arrow. The poet's ongoing fascination
withdeath is sounded in many of the Ariel poems,
including ‘Edge,” which presents a vision of a

dead woman holding two dead children and
noting the women’‘s ‘smile of accomplishment’
The starkly direct poems in Ariel-many of which
were written in the months and weeks prior to
Plath's death -address similar subjects to those in
The Colossus. Critics have pointed out that
psychic distress issignalled through brutal self-
revelation, violent imagery, and macabre
associations.

The poems in ‘Ariel’ dealing with man-woman
relations have beendivested of the romantic
trappings displayed by the poems
writtenimmediately after her marriage with Ted
Hughes. Love is presented as an unmanageable
emotion characterized by distortions suspicion,
betrayalbitterness, torture and even hatred.

In 1940, when Sylvia was eight years old, her
father died as a result of complications from
diabetes. He had been a strict father, and both his
authoritarian attitudes and his death drastically
defined her relationships and her poems- most
notably in her elegiac and infamous poem,
‘Daddy’ Plath's obsession with the symbol of the
father figure, who is treated with scorn and rage
but who is also invoked as a muse. Plath presents
the protagonist suffering from Electra complex in
'Daddy'

There's a stake in your fat
black heart
And the villagers never liked
you.
They are dancing and stamping
on you.
They always knew it was you.
(Daddy, line 76)

It would be safe to attribute the speaker’s

depressive thoughts, and
haunting images, to feelings that she is bound to
her father's memory
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despite the anger and resentment that she feels.
Using this type of
association one can feel the animosity with which
Plath writes of her
father, as distinct from her father in the flesh. On
an unconscious level,
Plath could blame her father for leaving she and
her mother alone.

‘Lady Lazarus’ features the poet's conflict with
‘Herr Doktor’. It represents a struggle against
male dominance that ultimately ends in defeat.
The poem's central metaphor, the resurrected
Lazarus from the Bible, has often been read as a
reference to a woman who has survived several
suicide attempts. The closing declaration of the
woman's ability to ‘eat men like air’ sounds a
note of revenge against the male figure the
speaker identifies as her ‘Enemy.’ Plath addresses
a feeling of alienation and futility in the face of
male domination.

Out of the ash
| rise with my red hair
And | eat men like air.
(Lady Lazarus line 82-84)

Critics have observed that Plath's first poetry
collection, The Colossus, displays an overriding
preoccupation with estrangement, motherhood,
and fragmentation within contemporary society.
The collection demonstrates Plath's mastery of
traditional literary forms while bearing the
influence of confessional poets such as Robert
Lowell and Anne Sexton.

As is evident from the above discussion, Kamala
Das and Sylvia Plath have many things in common
despite their birth and upbringing in countries
which are culturally different from each other.
Both are undisputably confessional poets par
excellence. They rebelled against their family and
society and gave a befitting reply to male
chauvinism. For both, love is an unmanageable

notion characterised by distortion, suspicion,
betrayal, bitterness, torture and even hatred.
Their divorce drove them into a phase of
disregard for men and society from which they
alienated themselves .Their vulnerability,
reaction to womens status and betrayal of their
husband go a long way to make them poets of
confessional strain. Both faced frustration,
disillusionment and drabness which they express
through their poetry in a bold, affirmative and
confessional manner.
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Article
GRAHAM GREENE : A STUDY OF HIS ART AND IDEAS
ASHA SHARMA
Law and legislative affairs depart,
Bhopal (M.P.)

Whether Graham Greene Is a 'Catholic Writer' or 'a
writer who is Catholic' has been the cause of much
comment by various critics. His conversion from
Anglicanism to the Roman Catholic Church
encouraged the view that his novels should be studied
as paradigms of Catholic theology. Though Greene
himself

Our interests on the dangerous edge of things. The
honest thief, The tender murderer, The superstitious
atheist, demi-rep. That loves and saves her soul in
new French books- we watch while these in
equilibrium keep the giddy line of midway.

This passage catalogues what is more
characteristic in Greene's work -- the precarious
moral equilibrium, of the characters between
tenderness and murder, honesty and thievery,
between sanctity and sin. These characters who stay
on the giddy line of midway are important because
through them Greene tries to evaluate the moral
meaning and importance of human act. Therefore,
the importance of characters like the honest thief and
the tender murderer is that they define the world
discarded from the presence of God. In the epigraph
to The Lawless Roads, Greene says, "What shall be
said to this reason - bewildering fact? | can only
answer that either there is no Creator, or the living
society of men is in a true sense discarded from His
presence." Therefore, the situations in which his
characters are entangled become the metaphors of
the human condition and suffering, which has been
summed up by Marie - Beatrice Mesnet:

Lost in a strange world, unhappy, suffering
from his destiny, and in doing so becomes conscious
of an interior division. He is existence and essence, a
thinking and an empiric self. The working of his
consciousness in felt as a dissociation of his being.

This explains the position of the protagonist
of almost Greene's every novel. When he is not
actually a fugitive the protagonist feels that he is a
misfit, an outsider, who does not really belong.
Graham Greene bares the very soul of his characters
and tells us of an experience and a situation which are
rather common. His protagonist knows what is right,
he wants to do what is right, and yet somehow, he can
never do it. He knows what is wrong, and vyet,
somehow, he does it. He feels himself to be a split
personality. He feels himself pulled in two directions.
He is haunted by this feeling of frustration- his ability
to see what is good and his inability to do it, his ability
to recognise what is wrong and his inability to do it,
his ability to recognise what is wrong and his inability
to refrain from doing it. This human situation is
exactly what Seneca talked to as "our helplessness in
necessary things." This chasm between the inner and
the outer man which was explored by Greene in his
seminal novel The Man Within, is depicted with
greater insight and subtlety in the later novels from
The Power and the Glory to The Comedians.

This enduring value lies in Greene's
awareness of sin, in his recognition of evil a necessary
creative principle and in his acceptance of the brutal,
the unsavoury side to a meaningful existence. lIs
Greene pessimistic? A mystified quester, a Sisyphean
seeker cannot be accused of pessimism. His
"pessimism", if at all, is the recognition of our reality
that is truth, of truth that is our reality. Greene
imparts to his readers a sense of unease, uncertainty
and limitedness. His vision admits of no facile
satisfactory resolution of human travail - with the
crucial question of how a God who is supposed to
have created the world out of love, can condone
suffering and expect to be loved in return. Greene,
with unfaltering vision, bas postulated an intolerable
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God who does expect it and does not allow us to
pervert ourselves without damnation. Hence the
confusion, the obscurity, the paradoxes in Greene's
works. The ordinary man will have to take - Him on
trust: the Catholic will have a greater intimacy with
the twists of the lamp and will be less inhibited by its
cruelty if he absorbs orthodoxy. Greene is of two
species: he is neither here not there. He cannot but
remind Us of Dante. But Greene knows that a virtuous
man can almost cease to believe in Hell though he
carried Hell about with him. Virtue or piety Paves the
path to the hocus-pocus of perfectibility, to an eyeless
metaphysical delusion. That way, Greene suggests his
damnation not redemption. He relentlessly, even
ruthlessly explored a private world of corrosion and
decay, invested with evil, apparently God-forsaken,
but finally redeemed by God.

We are made to face and come to terms with
pessimism and frustrations of Greene's men and
women: one of his deepest intuitions is the
predicament which invariably enforces upon man the
necessity or some conclusive action. A Greene hero
responds and reacts partly to collective forces of
society and partly to his own moral intuitions. The
conjunction of the forces within and without
produces the sense of an invisible necessity which
seems to govern the actions of the protagonist at
crucial moments. He is impelled by his childhood
experiences, by a religious moral code or by obsessive
fears and desires. What is to be noted is that he acts
and feels morally responsible for the consequences of
his actions. J.P. Kulshrestha aptly remarks:

The freedom of Greene's protagonist is
severely limited by their own compulsive actions and
reactions and also by chance encounters and
happenings. They have a curious "stillness" in that
they are haunted like ancient heroes by a sense of
fatality. Greene conveys through his protagonists his
own sense of inexorability, his ironic awareness of
pendulum about to swing. This does not, however,
mean that Greene swallows determinism whole.
There is at any rate no 'stark casualty' in his novels,
howsoever marred the lines of his characters may be.
Even  Pinkie, whose every move seems
predetermined, is not ultimately denied the freedom

to choose God instead of the devil. Others too, like the
Whisky Priest, Scobie and Sarah, Querry and Plarr are
at some time or the other allowed an act of free will
(not with-standing an implacable pattern unfolding in
their lives) to reject past commitments and to
transcend the confinements of human condition.

Relevant to the above view, Martin Turnell
makes a perceptive observation:

These, then, are factors which determine the
quality of the religion in the work of Graham Greene.
It would be wrong to close our eyes to its
shortcomings and unfair not to try to understand the
reasons for them, or to withhold our gratitude for
what he and other contemporary Christian writers
have done for us. For whatever his shortcomings or
his limitations in this world of the Christain novelist
has one lesson of immense importance to teach us all.
He does remind us on every page that human beings,
however vilely they behave, have immortal souls, that
the alternatives salvation-damnation are the greatest
reality, indeed the only reality, in the world.

By the exploration of the absurd and the
irrational, Greene arrives at a positive meaning of life.
As Dr. Plarr puts it in The Honorary consul, "Life is
absurd. Because it's absurd, there is always hope."

Undoubtedly Greene presents the constant
revaluation of the self undergone by the protagonist.
By focussing on his failures the protagonist becomes
aware of his weaknesses. He may be remorseful, but
his remorse is at the acceptance of things which are
contrary to the values and laws imposed by society
and religion. Thus the awareness of failures and
weaknesses lead to suffering, conflict, soul-searching
tension, in short, to the recognition of the self, which
can only help him by making him dissatisfied with the
devil. And Greene suggests that his awareness of guilt
is the hero's path to redemption. No man, howsoever
vile, is lost for ever. Redemption is possible. Even the
fallen man can redeem himself and the sinner (the
hunted man) can still relate himself to others. He can
belong.
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Impact on Growth, flowering and yield of chilli (Capsicum Annuum L.)

Sunita Mishra® and Arif M Khan?
Senior Scientist & Head, Krishi Vigyan Kendra, Aron, Guna (M.P.)
Technical Officer, Krishi Vigyan Kendra, Aron, Guna (M.P.)

ABSTRACT

Chilli is one of the major spices grown in MP. Field trials were conducted at the Krishi Vigyan Kendra
Badwani adopted villages during the Kharif season of 2011-12 to 2014-15 and it was found that the
growth and vyield of chilli variety JM-218 was significantly influenced by the quality of seedlings
especially total number of days spent in nursery. The present trial quantified that seedlings of the age
of 25 days lead to highest yield of 134.40 g/ha while seedlings of the age of 40 days resulted in

significantly lower yield of 86.70 g/ha.

INTRODUCTION

Guna district is well known for spice crop
production, Vegetable and spice in every Indian
cuisine and is grown throughout the country. Pungent
forms are used as green chilli, whole dry chilli, chilli
powder, chilli paste, chilli sauce, chilli oleoresin or as
mixed curry power. Dried fruits are extensively used in
spice. Chilli is an important spice which is grown
throughout India. It is usually grown by transplanting
of seedlings either in July- August or in February-
March. However in Kharif chilli is grown commercially
in north Bihar for its disposal in dried form. The
growth and yield of this spice is affected by the
quality of seedlings especially total number of
days spent in nursery. Since there is scanty
research information on the subject present trial
was carried out to quantify the effect of age of the
seedlings on the growth, flowering and yield of chilli
variety JM-218 which is a commercial variety of
thisregion.

LAND PREPARATION

Soil should be prepared to a fine tilth by 2-
3 ploughings. FYM should be incorporated in soil
at the time of final ploughing. Ridges and furrow
are prepared at 45-60cm distance. Seedlings are
transplanted in levelled land in plots of

convenient size for irrigation.

SEEDLING PREPAATION

1.0-1.5kg seeds sown in an area of three
cents is required to raise seedlings to plantin one
hectare. Generally 40-45 days old seedlings are
transplanted. Clipping of capsicum and chilli
seedlings about 10 days prior to transplanting
helps to accelerate growth of axillary buds and
results in better branching.

VARIETIES

JM 218 : Yield 7.5t/ha of green chilli.
Plants dwarf and bushy. Fruits 9-10cm long,
curved, thin, light green colored.

NUTRIENT MANAGEMENT

Application of 20tonnes of FYM and 120kg
N, 40-60kg P205 and 20-40kg K20 are
recommended in majority of states. FYM is
applied by broadcasting at the time of final
ploughing. Spot application of FYM in furrows or
at the point of planting is also followed by
farmers. Full dose of P and K and half dose of N is
applied 10-15 days after transplanting.
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Timely irrigation is essential especially for
fruit set and development. The irrigation is
required at every third /4th day during summer
while in winter, it should be 7-8 days interval. For
row planted crop, drip irrigation is advantageous
and fertilizer can be supplied through drip

times than that of dry chilli. Yield under rainfed
and an irrigated condition varies considerably.
Green chilli: 10-15 t/ha and Dry chilli: 1-1.5t/ha

MATERIALAND METHODS
Before intervention of KVK, the farmers raised
seedlings of hybrid chilli in traditional way.

irrigation. Germination was very low (65%). KVK barwani
demonstrated hi-tech way of seedling production
HARVESTING (production of seedling trays filled with coco peat

Chilli is harvested by hand picking and
harvesting extends up to two months. Farmers
usually take one or two harvests for green chilli
purpose even if crop is raised for dry chilli
purpose. Yield of fresh green chilli is 3-4 times

under protected structure) during 2009-10. After
the success of intervention of KVK, Shri
JaydevPatidar , village Anjad adopted this
technology in 2011-12. The table above shows
the production and benefit from 2011-14.

more than that of fresh red ripe chilli and 6-10

Year Crop No. of Total Cost | Net Profit
seedlings (RsinLac) | (Rsin Lac)
produced
2014-15 Chilli 2500000 12.5 12.5
Cabbage 200000 1.0 1.0
Tomato 200000 1.0 1.0
Cauliflower | 200000 1.0 1.0
Brinjal 100000 1.0 0.5

2013-14 Chilli 1500000 8.0 7.0
Capscicum | 100000 0.5 0.5
Hyb. 100000 0.4 0.6
tomato

2012-13 Hybchilli 1800000 12.6 5.40

Capscicum | 300000 2.5 0.5

2011-12 Hybchilli 1000000 5.0 5.0

Capscicum | 50000 0.35 0.15
Tomato 40000 0.20 0.20

Experiment was carried out at the Krishi Vigyan
Kendra during Kharif season of 2011-12 to 2014-
2015. The 15, 20, 25, 30, 35 and 40 days old
seedlings were transplanted on 7, 12, 17, 22 and
27 July and 1 August 2014 (6 treatments) at a
spacing of 45 x 30 cm in plots of size 2.7 x 2.1 m.
The experiment was replicated 4 times. All the
treatments were given identical cultural practices
as per package of practices for Kharif chilli
(Maurya and Singh 1984). Data were recorded on

number of

mortality,
branches/plant, number of leaves/plant, days to
50 per cent Maurya et al Seedling age influence
on chilli flowering, number and weight of fruits
per plant and yield of red ripe fruits/hectare.

plant plant height,

Germination - starting chilli seeds

1. Heat :Like all seeds, chilli seeds are reasonably
easy to germinate. |Initially, their main
requirement is heat. Obviously, it is best if
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possible to keep the seeds indoors, if not in a
house or garage, then at minimum in a
greenhouse. Even when they are in a centrally
heated house there are things you can do to
maximise the heat. Try putting the seed tray in
warm spots such as on top of the fridge or in an
airing cupboard. Alternatively, you could buy a
heat pad from a garden centre and place the tray
on top. This will ensure a constant warmth is
supplied to the chilli.

2. Moisture: During germination, moisture helps
the seeds by softening the pods from which they
sprout. Pre-soaking the seeds in warm water (not
hot) prior to planting in compost can help speed
up the germination process. If you have the seeds
in a warm area as suggested in tip 1 above be sure
to not let the planting medium dry out. Try and
keep the medium moist to touch but not wet. A
small water mister is best to use rather than
pouring water straight into the seed tray.

3. Planting : You can plant the seeds straight into
individual pots however a seed tray will allow you
to plant more in a confined space. Fill the tray 3/4
full of fine compost (sieved if possible). Then add
the seeds in straight lines leaving about 5cm
between seeds. Next, sieve over another 3-5mm
of compost. Be sure to label the seeds if more
than one variety is being grown. Place a cover
over the tray and place somewhere warm.

4. Thinning Out:The seeds should sprout after
anything from a few days to a few weeks. You
should try and leave the seedlings in the seed tray
until they have sprouted their first true set of
leaves (the second set that appears). It is a good
idea at this time to throw away any weak looking
plants and only pot on the strongest plants. This
of course, depends on how much space you have
available to grow them, just remember they take
up a lot more room once they are fully grown
plants!

RESULTS and DISCUSSION
Maximum plant mortality of 23.5 and 21.6 per

cent was observed in case of plants grown from
seedlings of 40 and 35 days of age respectively
the two being at par with each other followed by
10.0 per cent in case of plants grown from
seedlings of 30 days. Maximum plant height
(65.10 cm) was observed in seedlings planted
after 15 days and minimum (41.20 cm) in 40 days
seedlings; number of primary branches/plant was
10.8, 8.7, 7.6, 6.8 and 6.5 in plants grown from
the seedlings of 25, 20, 30, 35 and 15 days all
being statistically at par and minimum (4.2) in
plants of 40 day old seedlings; secondary
branches per plant were 18.6, 14.5 and 12.6 in
the plants from 25, 20 and 30 days seedlings
respectively all being at par. The higher number
of leaves was 945.25, 816.15, 750.25 and 690.80
in the plants from 25, 20, 15 and 30 days
seedlings respectively all being statistically at par
and lower in from 35 and 40 days old seedlings
(635.40 and 603.44 respectively). No significant
differences were recorded wrt to the days to 50
per cent flowering. Maximum (184) number of
fruits/plant were recorded in case of plants from
30 days old seedlings and minimum (96 and 98) in
40 and 35 days old seedlings respectively.

Maximum weight of fruits per plant
(201.88 g) and fruit yield (134.40 g/ha) were
recorded in the plants from 25 day old seedlings
which were statistically different from all other
treatments.

Lim and Wong (1975) and Maurya(1990)
reported that young chilli seedlings were more
vigourous in vegetative growth particularly in top
growth and flowered and fruited earlier than
those transplanted at older days. Shukla et al
(2011) also observed that 3-4 week old seedlings
produced more vegetative growth, flowered
early and produced higher yield than those
transplanted at 5, 6 and 7 weeks age. Hence
transplanting of seedlings at the age of 25 days is
beneficial for getting early and higher yield of
chillies in subtropical monsoon climate of north
Bihar.
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Aspects of Anthracnose of Chillies Caused by
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ABSTRACT

This study set out to assess the extent of soybean products acceptability and consumption in Gird Zone of M.P.
Random sampling was used to collect data from 150 respondents using descriptive tools, such as mean,
frequencies and percentages and like scaling. Research questions were formulated and utilized. In addition
related literatures were reviewed in relation to the knowledge base of the people about the processing and
utilization of soybean products. Data collected were analyzed and the result show that soybean products have
been accepted and consumed by a great number of people for the fact that its nutritive value have been made
known to them. Some people have been educated on the processing and using of soybean products in different
ways through interactions with fellow human beings and mass media like television. Available soybean products
were found to include soybean powdered milk, soybean liquid milk and soybean flour. Some soybean products
such as soybean oil, soybean cake and soybean meal were not available. It was recommended that food
specialist extension workers should be sent to rural areas in order to educate the rural people on the methods
of processing those soybean products that are not available in the area. Secondly, government should provide
the rural people with facilities needed for the processing of these products such as grinding mills and expellers
at subsidized rates as well ad and develop markets for soybean products to enable the people take advantage

in the commercialization of these processed products to promote rural development.

INTRODUCTION

Soybean is one of the most important crops in
Guna district. It is a versatile grain legume because it
has a variety of uses. Soybean is rich in protein,
vegetable oil and essential minerals. This crop has the
ability to fix atmospheric nitrogen and therefore,
improves soil fertility. Soybean is increasingly
becoming popular and serving as an alternative food
and cash crop. The area under soybean production as
well as productivity are increasing in Guna due to
government policies on value addition, domestic use
and crop diversification. Consequently, there is a
significant expansion of the soybean industry within
Guna and with substantial demand for export market.
Despite its importance and potential, the crop faces a
number of major challenges which include short shelf
life, poor crop production practices, diseases
particularly soybean rust and effects of climate
change. However, the Directorate of Soybean
Research (DSR) through the soybean improvement

program in collaboration with its partners such as
International Institute of Tropical Agriculture (IITA)
has responded and continue to search for sustainable
solutions to these challenges by developing suitable
soybean varieties adaptable in most agro ecologies in
Guna and has developed appropriate agronomic
messages to address and manage some of the
challenges.

However, studies by Ogundipe and Osho
(1990) and Osho et al. (1994) have shown that despite
the high nutritional value of soybean relative to other
legumes, lack of knowledge of its uses has limited its
adoption, consumption and production in Non-
traditional areas of cultivation. Meanwhile, Africa’s
serious malnutritional problem is especially acute in
terms of protein deficiency. The soybeans protein
have been developed for use in hospital diets,
particularly for post — operative diets and soybean
flour protein concentrates and isolates have been

P

age |56

Corresponding Author : email :



P W3,

tg?" 3= ‘k'
R/ T \ A
o Ta¥ 2

*\
& !
ks '\‘. X
%

p L8l -

¥

International Journal of Fundamental & Applied Research
jWebsite : www.ijfar.org ,( ISSN- 2320-7973 Volume-5 Issue -8+9 Month — November+December 2017 pp. (56 — 65)

incorporated into infant foods, such as rice-and —
wheat based foods, in order to increase protein
content. The soy flour is used to make bread, pudding,
pancakes, soup thickener and other foods.
Problem Statement

Soybean has been used as food for centuries
because of its good nutritive value. According to Singh
et al. (1987) and Weingartner (1987), the bean has
about 40% protein content and contains about 20%
by weight of edible oil. In addition, the bean is rich in
vitamins, minerals and acids.

Soy-protein has been developed for use in
hospital diets particularly for post-operative diets and
soy flour protein concentrates and isolates have been
incorporated into infant food as rice to increase their
protein contents. The realization of the good nutritive
value of soybean by the Indians food scientists
necessitated the awareness campaign mounted by
the various arms of government in recent times to
educate the populace on the processing, production
and consumption of the soybean products. This
notwithstanding, it was deemed necessary to answer
the following research questions:

e To what extent have people been educated
on the processing, use and importance of
soybean products?

e What are the processed soybean products
available for consumption in most rural
communities in Gird Zone?

e To what extent have people consumed and
accepted soybean products in Gird Zone In
order to address these pertinent issues, the
assessment of soyabean product
acceptability and consumption in Gird Zone
was carried out.

Objectives of the Study

The primary objective of this research is to assess
the level of soybean products acceptability and
consumption in Guna district. The specific objectives
are to:

1. Describe the socio-economic characteristics

of soybean farmers/producers and marketers
Guna district.

2. lIdentify and describe the various types of

soybean products and their uses in the study

3. Assess the knowledge base of the people in
the locality about processing and utilization of
soybean products.

4. Determine the level of acceptability and
consumption of soybean products in the area.

5. lIdentify the problems/constraints in
processing and use of soybean products.

6. Make recommendations based on the
findings of the study.

7.

Acceptability of Soybean
Soybean (Glycine Max L.) is a legume that
grows in tropical, subtropical and temperate climates.
Approximately half of the world’s soybeans are
produced in the developing world, and the other half
in the developed world. It is believe that soybean is
one of the oldest crops grown by man.
Since then, soybean production consumption and
acceptability have continued to increase. The
numbers of soybean farmers also increased tenfold to
about 500,000 though the entire soybean they
produced are being used domestically. Osundahunsi
et al. (2007) said that acceptability of soybean
products has been enhanced by modification of
processing methods. Today, soybean is planted on
more than 70 million acre annually in the US more
than any other single crop except corn (in most years;
(NASS, 2003).
Processing of Soybean Products
Soybean can be processed into different products
such as soybean oil, soybean meal/cake, soymilk,
soybean fortified ‘gari’ and tapioca, soy- ebiripo, soy-
tortilla and cereal-based traditional weaning food etc.
Variations in processing methods also yield a host of
co-product. Soybean processing involves series of
steps to produce commodities for food, industrial and
animal feed uses.
These include:
(i) Threshing
(i) Transport from fields to the threshing or drying
sites and to store houses or to collection centres
and finally to processing industries where they
are processed into different products.
(iii) Drying
(iv) Cleaning or elimination of impurities and debris
from the harvested crops,

area.
(v) Packaging
(vi) Storage
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(vii) Final processing into other products (Dugje LY et
al., 2009).
Soy-milk Processing
According to the author, soymilk is made by
soaking soybeans over night in water, drain, rinse and
discards the water. In a food processor or blender,
process beans with water until smooth. Strain into a
pot through a double layer of a fine sieve. Add ginger
and sugar to taste. Boil soymilk for about 20 minutes.
Stir frequently to prevent skin from forming. Remove
ginger, then flavor with vanilla. Stir in sugar to taste.
Cool to room temperature, then refrigerate. The milk
is a white or cream emulsion which resembles cow
milk (Conventional milk) in both appearance and
consistency. Osundahunsi et al. (2007) revealed that
acceptability of soybean products has been enhanced
by modification of processing methods. Some of the
modified soymilk extraction method includes
application of heat, soaking of soybean in ethanol or
alkali and acid grinding. lwe and Agu (1993) suggested
the use of natural flavorings to improve soymilk
production.
Soybean Flour Processing
Soybean flour is prepared by picking whole soybean
grains boiled for about 25 minutes, hand peeled to
remove the peels and sun dried for 2 days, and ground
into flour.
RESEARCH METHODOLOGY
Area of the Study : The study was done in Villages
under the Guna district of M.P.
Geography : Latitude: 23.53%-25.07°
Longitude: 76.48°-78.17°
M.S.L.: 457-459
Geographical Area: 6,30,766 ha
Agro- climatic Zone : Gird Zone VI

Land use pattern:

Land Use Pattern Area (ha) | Percentage
Geographical area 6,30,766 100
Forest Area 1,01,375 16.07%
Unutilized 96,282 15.26%
Agriculture land

Other fallow land 23,193 3.67%
Cultivable waste 9,457 1.50%
land

Fallow and 65,847 10.44%
uncultivated land

Net sown area 3,34,612 53.04%
Double cropped 1,68,362 26.69%
area

Irrigated area 1,78,045 54.25%
Cropping Intensity - 150.31%

Socio-economic activities

The major occupations are farming and
trading in all types of general goods and agricultural
produce. Also livestock farming is appreciably
practiced with major livestock such as goat, sheep and
poultry.
Sampling Techniques

Five communities towns out of 16 in total
were randomly selected for the study. The selected
communities were Ten (10) each of soybean products
sellers, breast feeding mothers and rural dwellers
were randomly selected from each of the 6
communities. This gave a total of 180 respondents
that constitute the sample for the research.
Data Collection

Data were generated from both primary and
secondary sources. Primary data were collected with
the aid of well structured format. The format was
designed to capture relevant background information
of the respondents, their acceptability and
consumption of available soybean products as well as
the problems militating against the processing of
some of the soybean products. Secondary data were
sourced mainly from the review of available
literature, both published and unpublished. It consists

Demography :

No of Block No. of No. of village
on the basis of
population
group

Guna 286 301

Bamori 223 250

Aron 164 170

Raghogarh 289 316

Chachoda 298 301

Total 1260 1338
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of the review of

relevant textbooks, journals,

assess the knowledge base of the people about

magazines and the internet, among other sources.
Data Analysis

Data generated were analyzed using
descriptive tools such as percentages, mean,
frequency and likert scaling. Frequency and

percentage were used to analyze the socio-economic
characteristics of the respondents and the
problems/constraints in processing and utilization of
soybean products in the study area.

Mean and Likert scaling were used to identify the
various types of soybean products and those uses;

Total No. of farm holdings in each block:

processing and utilization of soybean products as well
as the level of acceptability and consumption of
soybean products. Likert scaling was based on a four
point rating scale of strongly agree (SA), agree (A),
strongly disagree (SD) and disagree (D) with assigned
nominal values of 4, 3, 2 and 1 respectively. In
determining the cut-off point for decision, any item
that received a mean score rating of 3.0 and above
was regarded/adjudged as ‘agreed’ while the item
that received a mean score lower than 3.0 was
regarded as ‘disagreed’.

In terms of land holding

Farmers Aron Guna Raghoughar | Chanchouda| Bamori Total | Percent

Large Farmer (>10ha) 332 790 511 915 412 2960 2.91
Medium Farmer(4- 10 ha) 3059 4818 2229 5525 2715 18346 18.05
Small Farmer (1- 4 ha) 6228 8481 5347 12880 7716 40652 40.01
Marginal farmer (0- 1 ha) 5998 7966 6223 12050 7403 39640 39.01
Total 15617 22055 14310 31370 18246 101598| 99.98

Table 1 :Socio-economic characteristics of the respondents

Variable Frequency Percentage (%)
Age:

Below 20 25 139
21-30 30 16.7
31-40 70 38.9
41-50 40 22.2
50 and above 15 8.3
Gender:

Male 84 46.7
Female 96 53.3
Marital Status:

Married 98 54.4
Single 38 21.1
Divorced 20 11.1
Widow 24 134
Family Size:

0-4 45 25
4-6 45 25
6—-8 60 33.3
Above 8 30 16.7

Source: Field Survey, 2015.
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RESULTS AND DISCUSSION
Socio-economic characteristics of the respondents

These are with respect to age distribution, gender, marital status, educational level, occupation, family
size etc. Results of the findings are presented in the table 1 above. From table 1 above, 38.9% of respondents fell
within the age range of 31 — 40 years while 22.2% of them fell within the age group of 41-50. Again 16.7% of the
respondents belonged to 21-30 age group and 13.9% of them were below 20 years while the respondents above
50 years constitute 8.3%.

In all, majority of the respondents were the age group of 30-45 years which is regarded as the active
productive age, meaning that the population is active. It also implies that processing and use of soybean products
are in the hands of this age group which constitute the active population. It further implies that soybean product
acceptability and consumption can be further enhanced or encouraged in Guna district. With respect to gender,
46.7% of the respondents are male while 53.3% of the respondents are female. This shows that although females
are in the majority, soybean product consumption is not restricted to any gender. It has equally shown that the
acceptability of the crop within area is high, indicating that the crop is very popular within Guna district. Survey
results showed that 54.4% of the respondents were married and 21.1% of them were single, 11.1% of them were
divorced and 13.4% of the respondents were widowed while this shows that both the married, single, divorced,
and widows accepted and consumed soybean products in Guna district. Furthermore, the distribution of
respondents based on their educational level showed that 8.9% had no formal education while 22.2% had
primary education, 16.7% had secondary education uncompleted while 41.1% of them completed their
secondary education. Only 11.1% of them attained tertiary education. From the above, a greater number of
soybean product consumers, marketers and processors in Guna district. are educated.

Table 2. Mean distribution of the available soybean products for consumption.
S/n Items SA A D SD Mean(X) Remarks
Scores: 4 3 2 1
Soybean products processed
and used in the locality:

1 Soybean oil 24 36 60 70 2.2 Disagree
2 Soybean meal 63 45 45 27 2.7 Disagree
3 Soybean powdered milk 79 63 20 18 3.0 Agree
4 Soybean flour 78 60 20 22 3.1 Agree
5 Soybean liquid milk

(soymilk) 72 81 27 - 33 Agree

Source: Field Survey, 2015.

In terms of family size, 25% of them had between 0 —4 and 4 — 6 children respectively, 33.3% had 6 — 8 children
while 16.7% of the respondents had family size above 8 persons. All the respondents had family size of at least 4
persons. This implies that majority of the respondents had moderate family size which could be attributed to
high level of enlightenment or exposure.

Available soybean products for consumption in the locality :Above table 2 represents the frequency of
responses and the mean distribution or score per item on the available soybean products for consumption. From
the table, items number 3, 4 and 5 have the mean scores above the cut-off point 3.0. tems number 1 and 2 have
mean score below the cut-off point. This implies that items with mean scores above the cut-off point 3 are readily
available in the locality while items with mean scores below the cut-off are fairly or not available in the locality.
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The analysis results showed that soybean powdered milk, soybean flour and soybean liquid milk (soymilk) are
readily available in Guna district. On the other hand, soybean oil and soybean oil are rarely found or processed
in the area.

The knowledge base of the people about processing and utilization of soybean products

Table 3 below represents the frequency of respondents and the mean scores per item on the information on the
knowledge base of the people about processing and use of soybean products. ltem numbers 3, 4 and 5 have
mean scores above the cut-off point of 3.0. ltem numbers 1 and 2 have mean score below the cut-off point.
Survey results showed that the majority of adult population has been reached mainly with the knowledge and
skill in soybean processing and utilization through the mass media, interaction with other people, hospitals and
clinics. Extension service delivery on soybean technologies appear to be ineffective since majority of the people
did not benefit through this channel. Majority of the respondents got the knowledge on the processing and use
of soybean products through interaction with other people, mass media like television, radio, health magazines,
cookery books and at the hospitals, maternity and clinics.

Level of acceptability and consumption of soybean products in the locality

Table 4 below represents the frequency of responses and the mean scores per item on the level of acceptability
and consumption of soybean products in the study are: From the table, all the items have mean scores above the
cut-off point 3.0. This implies that soybean products are widely accepted and consumed in Guna district. Soybean
products are widely accepted and consumed by over 50% of adults, 60% of house wives, and over 90% of growing
children. Survey results showed that 5.6% of the respondents opined that poor transportation system was a
critical problem in the processing and use of soybean products in the area. Furthermore, 27.8% and 16.7% of the
respondents respectively noted that inadequate financial resources and lack of market information constituted
major challenges. Again, lack of processing facilities and methods (38.9%) and non-availability of improved
storage facilities (11.0%) were also found to be problems/constraints associated with the processing and
utilization of soybean products in Guna district. Figures in parentheses are percentage respondents table 5
below.

Table 3. Distribution of respondents according to their knowledge base on processing and utilization

S/n Items SA A D SD Mean(X) Remarks
Scores: 4 3 2 1
1 Literate adults have been 60 63 36 21 2.9 Disagree

educated on the processing
and utilization of soybean
products.
2 A good number of adults 54 70 30 26 2.8 Disagree
have been educated by
the extension workers on
the processing and use of
soybean products.
3 A good number of adults 72 72 27 9 3.2 Agree
have been educated on
processing and use of
soybean products.
4 Expectant and nursing mothers 63 108 9 - 3.3 Agree
have been educated on the
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processing and use of soybean
products in hospitals,
maternity and clinics
5 A good number of adults 80 81 19 - 3.3 Agree
have the knowledge about
processing and use of soybean
products.
Source: Field Survey, 2015.

The above findings imply that lack of processing methods and facilities, inadequate financial resources and lack
of market information could be the major challenges facing the people in the processing and utilization of
soybean products in Guna district.

Discussion of Findings

On the completion of the assessment of the level of soybean acceptability and consumption in Guna
district, it was discovered that many people in the locality have knowledge on the processing of soybean. The
people of the locality have known the ways of processing the available soybean products through their
interaction with fellow human beings. Also some have the knowledge of processing techniques through the mass
media like television, radio etc. Furthermore, some got the knowledge from the briefings they received from
clinics, hospitals and maternities. More so, the result of the study revealed that the people have positive attitude
towards the consumption of soybean products and its acceptability because of its high nutritive value which has
been made known to the people through various educational media.

According to Morrison (1996) and Jacob (1990), the bean contains about 20% of oil by weight and 40%
of protein. They also said that soybean have more protein than beef and more calcium than eggs. Therefore,
soybean has been used as food for centuries because of the above exceptional nutritive value and the
acceptability and consumption of the soybean products are as a result of the awareness or knowledge of the
nutritive value of soybean. Finally, some items of the table showed that some people have not been educated
through cookery books and by the extension workers. Also, some soybean products like soybean oil, soybean
cake and soybean meal were not yet available in the locality. The reasons for this, according to respondents are
lack of proper education on the methods of processing and facilities/equipments used for the processing of these

products.

Table 4. Distribution of respondents according to their acceptability and consumption of soybean products

S/n Items SA A D sD Mean(X) Remarks
Scores: 4 3 2 1

1 Soybean products like 80 72 10 18 3.2 Agree

soybean oil, soybean powdered
milk have been widely accepted
and consumed by over 70% of adults.
2 Over 90% of growing children 90 53 27 10 33 Agree
accepted and consumed soybean
products like soybean powered
milk, soymilk, etc, as it is being
added to their daily pap
and beverages.
3 About 70% of nursing 80 54 27 19 3.1 Agree
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mothers have been educated on

the rich protein source of soybean

and have accepted soybean products
like soymilk, soybean powered milk, etc,
for conversion into the perfect

baby food-breast milk.

4 About 60% of house wives have 54 99

accepted and consumed soybean
products like soybean flour, soybean
oil, hence the paste is added to food
such as yam, pap, potatoes, vegetable
soups etc.

Source: Field Survey, 2015.

Table 5. Distribution of Respondents according to their perception of the Problems/Constraints in Soybean

Processing and Utilization

18 9 3.1 Agree

Problems/Constraints Frequency Percentage (%)
Poor transportation system 10 5.6

Inadequate financial resources 50 27.8

Lack of market information 30 16.7

Lack of processing facilities and

methods 70 38.9
Non-availability of improved

storage facilities. 20 11.0

Source: Field Survey, 2015.

CONCLUSIONS

From the results of the research, it can be
concluded that: A great number of people have
accepted and consumed soybean products because of
its high nutritive value which have been made known
to the people. Many people have been educated on
the processing and use of soybean products in
different ways. There are now available soybean
products such as soybean powdered milk, soybean
liqguid milk (soybean milk) and soybean flour. Some
soybean products such as soybean oil, soybean cake
and soybean meal are not at all available in the
locality due to lack of processing methods and 324 Int.
Res. J. Agric. Sci. Soil Sci. facilities.

RECOMMENDATIONS
Based on research findings, the
recommendations were made:

1. That food specialist extension workers should
be sent to various towns and regions to
continue with the education of rural people
on how to process other soybean products
such as Soybean Milk, soybean oil, soybean
cake and soybean meal.

2. That Government should provide rural people
with facilities such as processing machines
(like grinding mill, manual bridge press, rain
press, decorticators and expellers), at
subsidized rates in order to encourage them
and to enhance processing of these products
that are not available in the locality.

following
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3. That markets should be develop for soybean
products seller in order to enable the people
to take advantage in the commercialization of
these processed soybean products thereby
bring about rural development.

4. That many articles on soybean products
processing and used should be published.

5. Finally, that farmers should be encouraged to
cultivate soybean or to engage in soybean
production.
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Impact of Nutrition Garden among Farm women in Gird Zone of M.P.
Sunita Mishra?, Arif M Khan?, D.K. Tiwari3, S.K. Daleiya*
1284 Krishi Vigyan Kendra, Aron, Guna (M.P.)
3Krishi Vigyan Kendra,Barwani (M..P.)

ABSTRACT

Guna district of M.P. distinct with their geographical position, area, Soil pattern as well as cropping pattern of
other state of India but the same problem of Guna district is malnutrition and unavailability of fruit, vegetables
in their daily diet. Common nutritional problems of human beings are protein energy malnutrition , micro
nutrient like vitamin A, Iron anaemia, lodine and Vitamin B complex. To tackle these problems
recommendations are:

(1) Eatvariety of foods to ensure balanced diet like grain flour, pulses,Fruit and vegetables .

(2) Eat protective foods rich in vitamins and minerals.
(3) Eat folate rich foods for haemoglobin synthesis like green leafy & rooted vegetable.
(4) Eat plenty of fruits and vegetables which are rich sources of micro and macronutrients.

Krishi Vigyan Kendra, Aron works on for availability of maximum Nutritional content in their daily diet since
year 2012 through promoting backyard kitchen garden under layout. KVK Scientist promote Farmers and Farm
women to prepare and safe minimum 200 sqft land for backyard kitchen garden with layout and grow at least
5 Fruit plant (Guava, Papaya, Lemon, Pomegranate, Jackfruit) , Five seasonal Vegetable (Green vegetable,
Sehjan, Tomto, Bottle guard, Bittergurd) and medicinal & Spice plants (like Tulsi, Ginger, Turmeric). This vital
effort is achieved by the KVK by seeing the interest of Farmers and farm women in use the layout for Kitchen
Garden. The number of farm family increased year after year to use layout for backyard kitchen garden to
provide balanced diet of their family to overcome the malnutrition and other problem. By the Feed back
received from the farmers, they not only cover the nutritional content in their diet but also save Rs 100 to 150
additional expenditure to purchase fruit and vegetables.

The main objective of this successful and vital effort to promote backyard kitchen garden under layout of
minimum 200 sqft to use by the every household and farming community to live healthy and remains
healthiness. India has a rich heritage of home-grown fruits and vegetables. They are not only rich in minerals
and vitamins but also, contribute in a big way in maintaining health, overcoming hunger and malnutrition.
Among the rural community, their consumption is very low due to lack of purchasing power, ignorance and
other factors including unavailability. Cultivation of these crops by gardening in a systematic manner in small
pieces of land available in households is known as "Nutrition Garden". The nutrition garden ensures access to
healthy diet with adequate macro and micronutrients at doorstep.

INTRODUCTION

A world vegetable survey showed that 402
vegetable crops are cultivated worldwide,
representing 69 families and 230 genera (Kays and
Dias ,1995; Kays,2011). Leafy vegetables - of which
the leaves or young leafy shoots are consumed-were
the most often utilized(53% of the total), followed by
fruit vegetables(15%), while vegetables with

The expert committee of Indian Council of Medical
Research (ICMR) recommends that every individual
should consume at least 300 g vegetables and 100 g
fresh fruits /day (green leaf vegetables — 50 g, other
vegetables 200 g, roots and tubers -50 g ). Pregnant
women should consume 100 g leaf vegetables/day.
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belowground edible organs comprised 17%. Many
vegetable crops have more than one part used(Dias
and Ortiz, 2014).

Vegetables are grown on large and small
farms, on good and marginal lands, in urban and rural
areas and by large commercial growers and small
subsistence farmers, as well as in home gardens.
Short production cycle of vegetables allow multiple
cropping and a significant volume of vegetables
grown worldwide are produced in small plots.
According to FAO statistics, the production of
vegetables in the world in 2009 was almost 1010
million tons(FAO,2011). Asia produces and consumes
more than 70% of the world’s vegetables. China has
always been a large contributor and currently
produces over 50% of the world’s vegetables. India is
the second largest producer of vegetables in the
world but at almost a six-fold lower level than China.
Worldwide the area of arable land devoted to
vegetables is expanding at 2.8% annually, higher than
fruits(1.75%),0il crops(1.47%), root crops(0.44%) and
pulses(0.39%) and at the expense of cereals(-0.45%)
and fiber crops(-1.82%)(FAO,2009).

Home gardens once used to be a cornerstone of
traditional Indian farming systems, but over the time,
they have slowly begun to lose their importance in
people’s eyes as a relic of old-fashioned customs. But

now, their importance is being recognized once again.
Home gardens can be taken on many forms, from a
few plants in containers to large garden plots in the
backyard. Beyond the reward of homegrown
produce, gardens provide an easy access to fresh and
nutritious vegetables, besides the health,
environmental and enjoyment advantages for the
gardener. The benefits of a home garden make the
physical exertion and costs of gardening worth the
effort.

IMPORTANCE OF VEGETABLES IN HUMAN HEALTH AND
NUTRITION

Vegetables are rich sources of
nutritional bioactive compounds. They are important
sources of protective nutrients like vitamins,
minerals, antioxidants, folic acid and dietary fibres.
The diversified and highly nutritive vegetables are
affordable and cost effective solution to hidden
hunger and malnutrition. A person on average needs
a daily diet which should provide 2800 calories, 55 g
protein, 450 mg Ca, 20 mg Fe, 3000 mg B — carotene,
50 mg vitamin C, 100 mg folic acid, 1.0 mg vitamin B,
1.4 mg thiamine, 1.5 mg riboflavin, 19 mg niacin and
5 mg vitamin D. Vegetables are good source of all
these nutrients (tables 1&2 ) (Sharma, 2009).

Table 1. Basic food requirement of a Five-member family. (According to NIN, Hyderabad.)

Particulars Per head per day Food requirement/ Family requirem.ent +5%
requirement (gm.) Annum (kg) surplus for family guest

Cereals 425 930.75 977.29

Rice 200 438 459.90

Wheat 225 492.75 517.39

Pulses 70 153.3 160.97

QOils 35 76.65 80.48

Vegetables 285 624.15 655.36

Leafy 100 219 229.95

Tubers and roots 85 186.15 195.46

Other vegetables 100 219 229.95

Milk 214 468.66 492.09

Fruits 140 306.6 321.93
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Table 2. Nutritional composition of vegetables per 100 g edible portion

Vegetable crops Energy Moisture Protein Fat Carbo Fibre
(Kcal) (8) (8) (8) hydrates (g)
(8)
Amaranth 45.0 85.7 4.0 0.5 6.1 1.0
Asparagus 26.0 91.7 2.5 0.2 5.0 0.7
Bittergourd 25.0 92.4 1.6 0.2 4.2 1.7
Bottle gourd 12.0 96.1 0.2 0.1 2.5 1.5
Brinjal 24.0 92.7 1.4 0.3 4.0 -
Broad bean 48.0 85.4 4.5 0.1 7.3 -
Broccoli 37.0 89.9 33 0.2 5.5 2.6
Brussel's sprout 45.0 85.2 4.9 0.4 8.3 1.5
Bengal gram leaves 97.0 73.4 7.0 14 14.1 -
Cabbage 24.0 92.4 1.3 0.2 5.4 1.5
Capsicum 29.0 92.5 1.2 0.2 4.0 2.5
Chilli 29.0 82.6 2.9 0.6 6.1 6.7
Carrot 42.0 88.6 11 0.2 9.1 1.0
Coriander leaves 44.0 66.3 33 0.6 6.3 -
Cauliflower 27.0 91.0 2.7 0.2 5.2 0.9
Cucumber 18.0 96.3 0.4 0.1 2.5 0.6
Drumstick leaves 92.0 76.0 6.7 1.7 12.7 0.9
Fenugreek leaves 49.0 86.1 4.4 0.9 6.0 1.1
French bean 30.0 62.0 6.3 0.1 29.8 4.0
Garlic 32.0 90.1 1.9 0.2 7.1 0.8
Mint 48.0 84.9 4.8 0.6 5.8 2.0
Musk melon 17.0 95.2 0.3 0.2 35 0.6
Okra 35.0 89.6 1.9 0.2 6.4 1.2
Onion 50.0 86.6 1.2 0.1 111 0.5
Pea 84.0 78.0 6.3 0.4 144 4.0
Potato 97.0 74.7 1.6 0.1 22.6 1.6
Pumpkin 25.0 92.6 14 0.1 4.6 0.5
Radish 17.0 94.4 0.7 0.1 34 0.7
Sponge gourd 18.0 93.2 1.2 0.2 2.9 0.5
Spinach 26.0 90.7 3.2 0.3 4.3 -
Sweet potato 124.0 68.5 1.8 0.7 28.0 1.0
Tomato 22.0 93.5 1.1 0.2 4.7 0.7
Watermelon 26.0 92.6 0.5 0.2 6.4 0.2
Taro corm (Arvi) 97.0 73.1 3.0 0.1 221 -
Giant Taro (Kachloo) 71.0 81.2 0.6 0.1 17.0 -
Cowpea leaves 51.0 84.6 4.3 0.2 8.0 -
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Table 3. Vitamin composition of vegetables per 100 g edible portion

Crops Vitamin A Thiamin Riboflavin Niacin Vitamin C
(V) (mg) (mg) (mg) (mg)
Amaranth 9,108 0.03 0.30 1.2 99.9
Asparagus 900 0.18 0.20 1.5 33.0
Bittergourd 208 0.07 0.09 0.5 88.0
Bottle gourd traces 0.03 0.01 0.2 6.0
Brinjal 122 0.04 0.11 0.9 12.0
Broad bean 15 0.08 - 0.8 12.0
Cabbage 130 0.05 0.05 0.03 47
Capsicum 900 0.06 0.06 0.5 175
Chilli (green) 454 0.06 0.03 0.6 111
Carrot 11,000 0.06 0.05 0.6 8
Coriander leaves 11,168 0.50 0.06 - 135
Cassava 700 0.05 0.10 0.3 25
Cauliflower 60 0.11 0.10 0.7 78
Cucumber 0.00 0.03 0.0 0.2 7
Drumstick leaves 11,187 0.06 0.05 0.8 220
Fenugreek leaves 3,861 0.04 0.31 0.8 52
French bean 10 0.06 0.23 0.4 13
Garlic 600 0.08 0.11 0.5 19
Mint 2,700 0.05 0.20 0.4 750
Musk melon 279 0.11 0.08 0.3 26
Okra 172 0.07 0.10 0.6 13
Onion 35 0.08 0.01 0.4 11
Pea 640 0.35 0.14 2.4 27
Potato 32 0.10 0.01 1.2 17
Pumpkin 2180 0.06 0.04 0.05 2
Radish 5 0.06 0.04 0.05 15
Spinach 8100 0.10 0.20 0.6 51
Sweet potato 8800 0.10 0.06 0.6 21
Tomato 900 0.06 0.04 0.7 23
Giant Taro (Kachloo) - 0.31 0.57 5.4 180
Cowpea pods 941 0.07 0.09 0.9 13
Yam - 0.1 0.01 0.8 15

DIETARY FIBRE

Dietary fibres are mainly plant cell walls containing cellulose, pectins, xyloglucans, xylans, mannans, and
free arabinans. There are both soluble (plant gums, pectins and mucilaginous materials) and insoluble fibres
(lignin, cellulose and part of hemicellulose). Fibres have high water binding capacity and produce viscosity. They
possess cholestrolemic effect, bind bile acids and promote faecal excretion. They delay absorption of glucose and
fats after meal, increase faecal bulk and speed up the passage through digestive tract, thus preventing the risk of
constipation, haemorrhoids, colon cancer and diverticulosis.

PROTEINS

Vegetables are quite low in protein content when compared to dry pulses. Protein rich vegetables are
peas, lima bean, drumstick leaves, french bean and celery. Potato, cauliflower, okra, cowpea, beat
leaf(palak),fenugreek( methi) leaves and onion are also sources of protein.

VEGETABLES AND ANTIOXIDANTS
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There are numerous compounds in vegetables which function as antioxidants. Primary among them are
a-carotene, vitamin 'C', vitamin 'E', selenium and flavonoids. There is evidence that antioxidants like carotene,
ascorbic acid (vitamin C), B-tocopherols (vitamin E), flavonoids and selenium are significantly associated with
reduced cancer risks (Singh, 2012). Vegetables are rich sources of antioxidant nutrients viz., vitamin C, vitamin E
and the carotenoids. Certain flavonoids like quercetin, kaempferol, myricetin and luteolin are also present in
vegetables.

CAROTENOIDS

They are the pigments in fruits and vegetables which protect from damage to lipids, blood and other
fluids. Among 600 and more naturally occurring carotenoids, majority have antioxidant properties (Table 3). Beta
carotene is present in dark green leaf vegetables, carrot and pumpkin . It provides protection from coronary heart
diseases and lung cancer. Lycopene is a carotenoid present in tomato and watermelon which prevents oxidation
of LDL cholesterol and reduces damages to arteries. It will also reduce the risk of bladder cancer and pancreatic

cancer.

Table 4. Qualitative and quantitative carotenoid distribution in vegetables

Vegetables- carotenoids Total B-carotene Major carotenoids

(mg/g fresh wt)

Asparagus (Asparagus 8.5 4.3-7.0 a-carotene. Lutein, Violaxanthin, Neoxanthin

officinalis L.)

Bitter gourd (Momordica 5.3 2.3 a-carotene, B-carotene. Zeinoxanthin. Lutein

charantia L.)

French bean (Phaseolus 17.1 2-4 a-carotene, B-carotene. Lutein 5,6- epoxide. Neoxanthin,

vulgaris L.) Violaxanthin

Broccoli (Brassica oleracea var. | 42.4 4.8 a-carotene. Lutein, Isolutein, Luteoxanthin, Violaxanthin,

italica Plenck.) Neoxanthin, Chrysanthemaxanthin

Cabbage (Brassica oleracea var. | 8.9 0.8 B-carotene. Lutein, a-carotene 5,6- epoxide,

captita L.) Neoxanthin, Violaxanthin,Chrysanthemaxanthin

Carrots (Daucus carota L.) 54-124 76.0 B-carotene, B-carotene, J-carotene, d-Zeacarotene,
r-carotene, Neurosporene

Cauliflower (Brassica oleracea 0.44 0.11 B-carotene, Lutein, Violaxanthin, Neoxanthin

var. captita L.)

Cucumber (Cucumis sativus L.) 17.2 2.20 a-carotene, B-carotene and Cryptoxantin

Pepper (Green) (Capsicum 10.0 6.8 Capsanthin, Capsorubin, Cryptocapsin, B-carotene

annuum L.)

Pepper (Red) 127-284 1.27-2.84 B-carotene, Violaxanthin, Neoxanthin

Lettuce (Lactuca sativa L.) 68.0 10.8-24.5 B-carotene, Lutein, Violaxanthin, Neoxanthin

Spinach (Spinacia oleraeea L. 69.0 40.0 B-carotene. Lutein epoxide, Violaxanthin, Lutein,
Antheraxanthin, Neoxanthin

Tomato (Lycoopersicon 70-190 7.8 Lycopene, a-carotene, Phytoene.

esculentum L.)

Source: Pigments in vegetables: Cholorophylls and Carotenoids, Jeana Gross (1991). Van Nostrand Reinhold, New York

ASCORBIC ACID

Ascorbic acid or vitamin C is a water soluble antioxidant which is easily oxidized to form semi-dehydro
ascorbic acid that is relatively stable. Being an electron donor, ascorbic acid serves as a reducing agent for many
It reduces tocopherol radicals to their active form. Ascorbic acid is seen abundantly in

reactive oxidant species.
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green leaf vegetables like drumstick leaves, coriander leaves, turnip green, sweet pepper, chilli, Brussels sprouts,
broccoli and cabbage. Bittergourd, cauliflower, amaranth and beet leaf are also good sources of vitamin C.

VITAMIN E

It is the major lipid soluble antioxidant responsible for protecting the polyunsaturated fatty acids in
membranes against lipid peroxidation by free radicals and singlet oxygen species. Cruciferous vegetables have
high level of antioxidants viz. carotenoid, tocopherol and ascorbate. Kale has the higher level followed by broccoli
and Bussels sprouts.

FLAVONOIDS

They are one of the most widely occurring groups of secondary metabolites or phytochemicals in plants.
They induct enzymes which detoxify carcinogens. The flavonoids are a large family of lower molecular weight poly-
phenolic compounds found in plant tissues, which include the flavones, flavonols, flavonones, anthocyanin antho
cyanidins, catechins and isoflavonoids. Other phenolics like p-coumaric, caffeic, ferrulic and chlorogenic acids are
reported in tomato. They are mostly present in the skin. Among cucurbits, flavonoids are present in genera
Cucumis, Lagenaria, Citrullus and Luffa. Quercetin and kaemferol are reported in french bean (Singh, 2012).
Cheratin is a flavonoid isolated from bitter gourd having hypoglycaemic effect. Onion and garlic contain several
sulphur containing compounds like allicin, garlicin etc. which reduce blood cholesterol and help to prevent
coronary heart diseases and heart attacks.

FOLATES

Folates or folic acids are found in abundance in spinach followed by other green leaf vegetables and beans.
It is one among the two vitamins associated with magaloblastic anaemia often seen in children and pregnant
women. Diets high in folic acid reduce the risk of colon cancer and cardio vascular diseases. The actual
requirement of folic acid ranges from 50-100 pg but for pregnant women the recommendation is 150-300 pg/day.

NATURAL PIGMENTS

This group includes anthocyanin, betalains, carotenoids, chlorophylls etc. They are exploited as the source
of neutraceuticals used against many human ailments. These pigments are useful to maintain human health, to
protect from chronic diseases or to restore wellness by repairing tissues.

Anthocyamin pigment gives purple colour to brinjal, amaranth, cowpea, dolichos bean etc. It is an
important and widely distributed group of water soluble natural pigments which can prevent cardio vascular
diseases, neurological diseases and cancer. But the amount of anthocyanin being negligible in vegetables,
transgenic tomatoes, with purple colour were developed in U.S.A. by transferring genes from snapdragon flowers.
Similarly purple cauliflowers, purple capsicums etc. are also catching the market.

ADVANTAGES OF NUTRITION GARDENING

1. Nutrition gardening is the best means of recreation and exercise.

2. Helps in lowering down the family budget for vegetable .

3. ldeal medium for training children through gardens, in beauty and order.

4. Secures enough vegetables within the means of all classes at very cheap rate.

5. The cost of raising vegetables utilizing family labour is affordable and it gives a special appeal to palate.

6. Provides fresh vegetables free from infection from unsanitary markets.
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DESIGN AND LAYOUT OF A NUTRITION GARDEN

A model nutrition garden sustains fruits and vegetables either separately or in combination. An area of 20 m?
(1/2 cent) is sufficient to provide required quantity of fruits and vegetables to one adult. A nutrition garden with
an area of 100 m? will be sufficient for a family of 5 members (Fig.1).
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The main objective in layout is the most
economic utilization of space. Cropping intensity

LOCATION should be maximum in a nutrition garden. Fences,
borders and interspaces of perennial crops are
_ Select an open area receiving plenty of utilized for vegetable cultivation. A rectangular
sunshine. As far as possible it should be near the garden is preferable than a square garden.
house and well protected from stray cattle. It should Planning is very essential for the successful
be near a source of irrigation. The garden should be management of a nutrition garden. The plan will vary
located on the eastern or southern side of the house in size and shape according to the availability of space,
to have maximum sunlight. interest of family members, soil, climate, selection of
PLAN OR LAYOUT vegetables etc. It is always better to have a small, well
kept garden than a poorly managed large one.
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COMPONENTS OF A NUTRITION GARDEN
1. PERENNIAL CROPS

Perennial fruits and vegetables are located at
one end of the garden so that they will not interfere
with the intercultural operations of other crops and
will not shade them. Usually grafts or dwarf varieties
of fruit plants are preferred in a nutrition garden as
they occupy only lesser space.

2. ANNUAL PLOTS

After the allotment of land for perennial
crops, the remaining area may be divided into equal
plots for raising annual vegetables. For continuous
and steady availability of vegetables round the year,
crop rotation has to be followed in each plot, which
will reduce the pest and disease incidence also.

3. BORDERS

On the borders of garden plots dwarf and
bushy vegetables are grown.

4. FENCES

Fence can be made up of barbed wire to
protect the crop from stray animals. Live fence is
made up of plants like chekkurmanis or other tailing
vegetables like coccinea, winged bean and dolichos
bean.

SELECTION OF CROPS

Select locally adaptable crops and varieties as
far as possible. Preference should be given for raising
pest and disease resistant varieties. F; hybrid
vegetables give early and high yield. Seeds or planting
materials should be collected from reliable source like
State Agricultural Universities, State department of
Agriculture/Horticulture, National seeds corporation
and registered seed companies.

FRUITS IN A NUTRITION GARDEN

Layers, grafts and cuttings of fruit plants are
used as planting materials. Dwarf varieties of banana
or culinary banana are usually grown in a nutrition
garden. Guava, pineapple, papaya, carambola, west
Indian cherry etc. are some other fruit plants grown in
a nutrition garden. The interspaces of these crops are
utilized for growing ginger, turmeric, amorphophallus
etc. Ratooning is practiced in banana and pineapple.

After harvest of bunches ,one or two suckers are
retained and the ratoon crop raised from them.

CULTIVATION PRACTICES

Nursery raising, land preparation, manure
application, sowing/planting, fertilizer application,
irrigation, earthing up, weeding etc. are the major
operations in vegetables.

NURSERY RAISING

Solanaceous vegetables and cole crops like
cabbage and cauliflower are usually transplanted to
the main field. Seeds of these vegetables are sown in
open nursery beds or in plug trays. Since the open
field nursery beds are facing various problems,
vegetable seedlings are mostly raised in hi-tech
nurseries in plugtrays. Plug trays of various size are
available in the market with reasonable cost. They are
filled with coconut pith or potting mixture. F; hybrid
seeds being very costly, only one seed/pit is sown in
these trays. Tray sowing ensures 100% seed
germination when compared to nursery beds in open
field. After 20-25 days, vigorous seedlings are ready
for transplanting. Care should be taken to irrigate the
nursery every day, but there should not be
waterlogging. Damping off is a serious disease in the
nursery which can be controlled by seed treatment
with captan @3g/kg of seed. The seedlings are to be
hardened 3-4 days before planting by withholding
irrigation and it will reduce the transplanting shock.

LAND PREPARATION

The land should be prepared thoroughly by
proper digging or ploughing. Planting can be done in
flat beds, ridges, furrows, pits and mounts, according
to location and season. Burning of dry leaves or
stubbles in pits or furrows is a good practice which will
eliminate soil borne pests and improve soil fertility.

MANURES AND FERTILIZERS

Organically grown vegetables are catching
the market now-a-days. People are more health
conscious and they are forced to grow as much
vegetables in their home garden as possible. Most of
the vegetables purchased from markets are
contaminated with plant protection chemicals.
Hence organically grown vegetables and fruits are
preferred especially when they are consumed in raw
form. Farm yard manure, poultry manure, goat
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manure, wood ash, vermicompost, neem cake etc. are
a few organic manures used in vegetables. A compost
pit at one corner of nutrition garden helps to dump
crop residues and other wastes of a kitchen garden
which can be converted into good organic manure.
Organic manures are applied @ 100 kg/40 m? at the
time of land preparation. In organic farming,
vermicompost or other manures are top dressed at
two or three stages.

IRRIGATION

Irrigate the crop daily during summer. But it
should not be excess. Waste water can be used for
irrigation, which is free of any toxic chemicals or
detergents. Irrigation interval can be reduced by
mulching the plant basins with dried leaves, straw or
polythene mulches. Mulching will not only conserve
moisture but also check weed growth.

INTERCULTURAL OPERATIONS

Weeding and earthing up are the intercultural
operations in vegetables. Weeding is done before
fertilizer application which ensures more nutrient
absorption. Earthing up is done along with fertilizer
application. Shallow intercultural operations like
hoeing is done to improve the soil aeration. For
trailing vegetables, iron frames or permanent pandals
are to be erected. Though their initial cost is high,
they can be used for a longer period

PLANT PROTECTION

Pests and diseases are the major constraints
in vegetable production. Systematic and timely
control measures are necessary to protect the crop
from the pathogen. Emphasis should be given to
follow biological, cultural and mechanical method for
controlling pest and diseases. As far as possible use
home made formulations which is free from
phytotoxicity

HARVEST AND POST HARVEST HANDLING

Vegetables and fruits are to be harvested at
their optimum stage of maturity for better quality and
yield. Harvesting should preferably be done at cooler
part of the day and while harvesting care should be
taken to avoid mechanical injury to the plant. After
harvest direct contact with sunlight, heat or rain
should be avoided. Avoid damage or bruise to

vegetables, wash root crops in running water and do
not heap fruits and vegetables after harvest.

Vegetables are consumed either raw and
fresh or in cooked form. Excess vegetables are
processed as sauce, squashes, pickles or chips. While
cooking care should be taken to minimize the loss of
nutrients and some tips are given below.

1. Vegetables are to be used immediately after
harvest otherwise their water and vitamins will
be lost.

2. Wash vegetables under running water before

cutting or peeling to remove dirt, dust, insects,
etc. Soak vegetables like cauliflower in salt
water to reduce the pest load. Do not wash
vegetables after peeling, cutting or slicing,
since this would result in the loss of water
soluble nutrients.

3. Trimming of vegetables should be reduced or
avoided whenever possible.

4, Peeling is done as thin as possible since many
nutrients are found just below the skin.

5. Do not cut vegetables into too large or too
small pieces. Cut vegetables are cooked
immediately.

6. Vegetables are to be cooked for as short time
as possible. Boil water first and then add
vegetables.

7. Never use excess water to cook. Steaming is

better to conserve nutrients than boiling.

8. Pressure cooking is desirable as it reduces
cooking time and conserve nutrients.

9. Don't overcook vegetables, never use soda
while cooking since it destroys vitamins.

10.  Avoid frying of vegetables as it destroys
vitamin. Use prepared dishes immediately and
avoid reheating the dishes.

CONCLUSION

Though India is the second largest producer
of fruits and vegetables, their consumption is meagre
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especially among the rural population. Now-a-days
people are more health conscious and good food shall
be our medicine. Increased consumption of fruits and
vegetables is one of the easiest and cheapest ways of
enhancing health. Many underutilized fruits and
vegetables, which are rich sources of phytochemicals
are to be cultivated in backyard nutrition gardens.
There is an increasing demand for indigenous,
location specific underutilized vegetables and fruits
throughout the world. Backyard nutrition gardening is
a low cost sustainable approach for mitigating
malnutrition especially in rural households. Home
gardening contributes to household food security by
providing direct access to food that can be harvested,
prepared and fed to family members, often on a daily
basis. Even very poor, landless or near landless people
can also practice gardening on small patches of
homestead land, vacant lots or in containers.
Gardening may be done with virtually no economic
resources, using locally available planting materials,
green manures, "live" fencing and indigenous
methods of pest control. Thus, home gardening is a
production system that fits well in family farming
system.
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ABSTRACT

The start of commercial exploitation of soybean in India is nearly four decades old. In this period, the crop has
shown unparallel growth in area and production. Soybean has established itself as a major rainy season crop in
the rainfed agro-ecosystem of central India. Introduction of soybean has resulted in an enhancement in the
cropping intensity and resultant increase in the profitability per unit land area. In India, soybean will continue
to remain a major rainfed oilseed crop. A number of varieties that have been bred have resulted in this
unprecedented growth. The simulation studies under demonstration and on-farm trials indicate that with
current varieties, the rainfed potential of soybean in India is about 2.1 t/ha against the national average
productivity of just 1.2 t/ha. Hence, large yield gaps exist between the potential and the actual yields harvested
by the farmers. Narrowing of this yield gap may lead to doubling of soybean production. Ridge & furrow and
BBF sowing method with 45cm row spacing is being effective for getting higher yield with low cost of cultivation,
which is adopted by the farmers. Further improvements in the yield of soybean grain and quality of soybean oil
are possible by use of new research methodologies and by exploitation of recent advances in biology. In
perspective of value addition in soybean, there is a large potential due the property of its grain. . It is a versatile
grain legume because it has a variety of uses. Soybean is rich in protein, vegetable oil and essential minerals. It
value added product like flour uses, Daal, Badi, Chunks, Papad, Milk and Milk product has been introduced
among farmers and farm women. Now, most of farmfamilies are aware about its importance and use this
awareness for commercial purpose to earn extra income for her family to improve their livelihood security.
Ultimately, use of information, will assist small holder farmers to boost soybean production and productivity.

INTRODUCTION

Soybean is one of the most important cropsin
Guna district. It is a versatile grain legume because it
has a variety of uses. Soybean is rich in protein,
vegetable oil and essential minerals. This crop has the
ability to fix atmospheric nitrogen and therefore,
improves soil fertility. Soybean is increasingly
becoming popular and serving as an alternative food
and cash crop. The area under soybean production as
well as productivity are increasing in Malawi due to
government policies on value addition, domestic use
and crop diversification. Consequently, there is a
significant expansion of the soybean industry within
Malawi and with substantial demand for export
market. Despite its importance and potential, the
crop faces a number of major challenges which
include short shelf life, poor crop production
practices, diseases particularly soybean rust and

effects of climate change. However, the Department
of Agricultural Research Services (DARS) through the
soybean improvement program in collaboration with
its partners such as International Institute of Tropical
Agriculture (lITA) has responded and continue to
search for sustainable solutions to these challenges by
developing suitable soybean varieties adaptable in
most agro ecologies in Malawi and has developed
appropriate agronomic messages to address and
manage some of the challenges. This manual contains
valuable information on suitable ago ecologies for
soybean production, recommended varieties, seed
sources, soybean agronomical practices (land
preparation, planting aspects, weeding crop
protection), seed production and post harvest
handling in Malawi. The appendix contains extra
information on nutritional content of soybean
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varieties listed in the catalogue of released varieties
in Malawi including their botanical classifications. This
manual is to be used as reference ,material and as an
essential source of information for farmers, field
officers, and researchers in soybean production.
Ultimately, use of information from this guide, will
assist small holder farmers to boost soybean
production and productivity in Malawi. DARS in
collaboration with IITA and with financial support
from Feed the Future-Integrating Nutrition in Value
Chains project developed this guide and its
publication is timely because it will help a wide
spectrum of stakeholders.

Objectives of the Study

The primary objective of this research is to assess the

level of soybean products acceptability and

consumption in Orumba South Local Government

Area. The specific objectives are to:

1. describe the socio-economic characteristics of
soybean farmers/producers and marketers in
Guna district

2. Identify and describe the various types of soybean
products and their uses in the study area.

3. assess the knowledge base of the people in the
locality about processing and utilization of
soybean products in Guna

4. determine the level of acceptability and
consumption of soybean products in the area.

5. identify the problems/constraints in processing and
use of soybean products in Guna.

6. Make recommendations based on the findings of
the study

Production and nutritional value of soybean

The soybean (Glycine max) is grown as a
commercial crop in over 35 countries as the major
oilseed (Smith & Huyser, 1987). The fruit of soybean
is simple or take the shape of crescent pod, length
about 3-7cm, including 1 or 2seeds which mass of
1000 seeds take out 115-280g. On the fodder
designed the seeds in mass about 180-200g.Unripe
seeds are green , and mature have from light-yellow
by green to brown colour. In practice are used seeds
of different cultivars, what influence on colour and
form of seeds. The soybean seeds of modern cultivars
have spherical shape, and the yellow and green colour
is the most desirable (Sikorski, 2007).The soybean

products are use in food industry on whole world. The
soybean seeds contain high quantity of protein and its
amino acid composition is approximate to
composition of animal proteins, therefore is often
used as replacement component of meat protein.
Soybean seeds are used in oil industry. About 90% of
soybean seeds make up cotyledons and 8% there are
hulls. In the cotyledons are accumulated proteins and
fats , the main components of seeds. In the
cotyledons also are accumulated carbohydrates and
anti-nutritional factors. In result of separation of this
components or their extraction were obtained
different soybean products used in people and
animals feeding.

Constraints to Soybean Production
Despite having made rapid stride for both coverage
and total production, soybean still suffers on
productivity front. There are a number of
constraints, pertaining to climate, edaphic,
production, and technology aspects as mentioned
below that hinder higher productivity.

e Most of the area under soybean cultivation

are a rainfed.

e Erratic  behavior  of monsoon affecting
planting.

e large spatial and temporal variability in
rainfall.

e Soil moisture stress at critical growth stages,
especially seed-filling stage.

e High-temperature stress at critical growth
stages.

e Biotic interferences to crop growth.

e Limited mechanization.

e Poor adoption of improved production
technology—Ilow risk covering ability.

e Monocropping and poor varietal
diversification increasing risk chances.

e Timely availability of quality inputs.

e Poor/inadequate technological information.
e Poor utilization in food chain owing to
characteristics beany flavor of soybean.

e Road blocks in utilization as pulses because

of hard-to-cook characteristics of soybean.
e Psychological stigmas and conventional food
habits.
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e Lack of awareness about health/nutritional
benefits.

e Presence of anti-nutritional
soybean.

e Limited entrepreneurship for processing.

factors in

Soybean Genetic Improvement

To ease the availability of edible oil and
pulses, the Government of India has been consistently
making efforts to gear up research and development
programs through TMO (1986) and TMOPM (1991)
and 2004 onward through ISOPOM programs. The
ICAR started the All India Coordinated Research
Project on Soybean (AICRPS) in 1967. Eventually, ICAR
established the National Research Centre for Soybean
(now upgraded to Directorate of Soybean Research
during Xlth Plan) at Indore in Central India in 1987
when soybean covered only about 1.5 million
hectares, nearly one-sixth of the present coverage by
the crop. At present, soybean has surpassed
groundnut and rapeseed/mustard in cultivable area
and production, the two most important edible
oilseeds among nine oilseeds grown in the country.

The soybean research in India is being pursued by
Directorate of Soybean Research (DSR) and All India
Coordinated Research Project on Soybean (AICRPS).
The AICRPS is an integral part of the DSR with 8 main,
14 sub, and 16 voluntary centers, spread across the
nation. The system is well equipped with human
resource equipments and infrastructure to conduct
quality research. Through their unified efforts and
with support from soybean industry,
nongovernmental organizations, and farmers,
soybean is playing a pivotal role in oil economy of the
country. The advancement in research component
culminating to improved varieties and agro-ecological
zone-specific production technologies and crop
protection modules has been the driving force in
motivating the other components of production
system to function in harmony leading to unparallel
growth of the crop and elevated socioeconomic status
of small and marginal farmers.

Soybean Genetic Resources
Directorate of Soybean Research is a National
Active Germplasm Site (NAGS) for Soybean. It is also

the national repository of soybean varieties and
germplasm. The genetic resources of soybean have
been extensively augmented, evaluated, and
documented since the start of the project, and the
total collection now stands at 4,248 accessions of
cultivated soybean, 36 accessions of wild relative
belonging to GP-3 and annual wild progenitor of
cultigen of Glycine soja. The genetic resources of
soybean have been extensively augmented,
evaluated, and documented, and a core collection
comprising of 51 accessions have been developed. A
number of elite genetic sources possessing specific
traits have been identified for further utilization
through breeding programs (Table 2).

Processing of Soybean Products

Soybean can be processed into different products
such as soybean oil, soybean meal/cake, soymilk,
soybean fortified ‘gari’ and tapioca, soy- ebiripo, soy-
tortilla and cereal-based traditional weaning food etc.
Variations in processing methods also yield a host of
co-product. Soybean processing involves series of
steps to produce commodities for food, industrial and
animal feed uses. These include: (i) threshing (ii)
transport from fields to the threshing or drying sites
and to store houses or to collection centres and finally
to processing industries where they are processed
into different products. (iii) drying (iv) cleaning or
elimination of impurities and debris from the
harvested crops, (v) packaging (vi) storage (vii) final
processing into other products (Dugje I.Y et al., 2009).

Value added product:

The non-fermented soybean products include
soymilk, tofu, yuba, soybean sprouts, okara, roasted
soybeans, soynuts and soy flour, immature soybeans,
cooked whole soybeans, and the fermented oriental
soybean products include soy paste (Jiang and Miso),
soy sauce, Tempeh, Natto, soy nuggets (Douchi), sufu.

Soybeans: Nutrition Facts and Health Effects

Soybeans or soya beans (Glycine max) are a
type of legume, native to eastern Asia. They are an
important component of Asian diets and have been
consumed for thousands of years. Today, they are
mainly grown in Asia, and South and North America.
In Asia, soybeans are often eaten whole, but in
Western countries heavily processed soy products
are much more common.
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Various soy products are available, including
soy flour, soy protein, tofu, soy milk, soy sauce, and
soybean oil.Soybeans contain antioxidants and
phytonutrients that have been linked with various
health benefits, while concerns have also been
raised about adverse effects.

Nutrition Facts

Aside from water, soybeans are mainly composed of
protein, but they also contain good amounts of carbs
and fat.

The table below contains information on all the basic
nutrients in soybeans.

Nutrition Facts: Soybeans, cooked, boiled - 100 grams

Content Amount
Calories 173
Water 63%
Protien 16.6g
Carbs 9.9g
Sugar 3g
Fiber 6g
Fat 9g
Saturated 1.3g
Monounsaturated 1.98g
Polyunsaturated 5.06g
Omega-3 0.6g
Omega-6 4.47g
Trans fat -
Soy Protein

Soybeans are among the best sources of
plant-based protein. The protein content of soybeans
ranges from 36 to 56% of the dry weight. One cup of
boiled soybeans (172 g) contains around 29 grams of
protein.The nutritional value of soy protein is good,
although the quality is not quite as high as animal
protein. The main types of protein in soybeans are
glycinin  and conglycinin, which make up
approximately 80% of the total protein content .
These proteins may trigger allergic reactions in some
people. Consumption of soy protein has been linked
with a modest decrease in cholesterol levels.
Soybeans also contain bioactive proteins, such as
lectin and lunasin, which may have anti-cancer

properties. Soybeans are a very rich source of plant-
based protein, making them ideal for vegan diets.
Soy Fat
Soybeans are rich in fat. In fact, soybeans are
classified as oilseeds and are often used to make
soybean oil.The fat content is approximately 18% of
the dry weight, mainly polyunsaturated and
monounsaturated fatty acids, with small amounts of
saturated fat. The predominant type of fat in
soybeans is linoleic acid, accounting for
approximately 50% of the total fat content. As a good
source of fat, soybeans are used in the production of
soybean oil.
Carbs
Being low in carbs, whole soybeans are very

low on the glycemic index , which is a measure of
how foods affect the rise in blood sugar after a meal.
The low glycemic index makes soybeans particularly
suitable for people with diabetes.

Fibers

Soybeans contain a fair amount of both
soluble and insoluble fibers. The insoluble fibers are
mainly alpha-galactosides, such as stachyose and
raffinose. These fibers may cause flatulence and
diarrhea in sensitive individuals (13, 14). Alpha-
galactosides belong to a class of fibers called
FODMAPs, which may exacerbate the symptoms of
irritiable bowel syndrome (IBS) (15). Despite
unpleasant side effects in some people, soluble fibers
in soybeans are generally considered to be healthy.

They are fermented by bacteria in the colon,
leading to the formation of short-chain fatty acids,
such as butyrate, which may improve colon health
and cut the risk of colon cancer (16, 17). Soybeans
are low in carbs, but fairly high in fiber. The fiber is
good for colon health, but may cause digestive
problems in some people.

Vitamins and Minerals
Soybeans are a good source of various vitamins and
minerals.

e Molybdenum: Soybeans are rich in
molybdenum, an essential trace element,
primarily found in seeds, grains and legumes
(18).

e Vitamin K1: The form of vitamin K found in
legumes is known as phylloquinone. It plays
an important role in blood clotting (19).
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e Folate: One of the B-vitamins, also known as
vitamin B9 or folic acid. It has various
different functions in the body and is
considered to be particularly important
during pregnancy (20).

e Copper: Dietary intake of copper is often low
in Western populations. Copper deficiency
may have adverse effects on heart health
(21).

e Manganese: A trace element found in most
foods and drinking water. Manganese is
poorly absorbed from soybeans because of
their high phytic acid content (22).

e Phosphorus: Soybeans are a good source of
phosphorus, an essential mineral that is
abundant in the Western diet.

e Thiamin: Also known as vitamin B1, thiamin
plays an important role in many body
functions.

e Soybeans are a good source of several
vitamins and minerals, including vitamin K1,
folate, copper, manganese, phosphorus, and
thiamin.

Soybean and Nutrition Security

The unique chemical composition of soybean seed,
which includes the number of nutraceutical
compounds such as isoflavons, tocopherol, and
lecithin besides 20 % oil and 40 % protein, has made
it one of the most valuable agronomic crops in India.
The food derived from soybeans generally provides
the health benefits and is a cheaper source of high-
quality protein. The crop has potential to eliminate
protein malnutrition prevailing in poor sections of
society in the country. The soy meal is encouraging
draining out of high-quality protein which poor sector
of society needs at an affordable price. The utilization
of soybean for food uses in India is meager [2], and it
needs work in terms of blending with other foods to
make taste acceptable. The high-quality soybean
protein should be included in daily diet of Indian
masses to mitigate the widespread energy-protein
malnutrition. The Government of India as well as
private sector should take aggressive approach to
increase the food use of soybean in the country.

Varieties having specific characters

Character

Varieties

Resistance to pod shatterin

PK 472, PK 416, JS 335, NRC 7, NRC 37, Bragg, JS 71-05 and most of

the new varieties

Tolerance to drought

NRC 7, JS 71-05, Hardee

Tolerance to excessive soil moisture

J597-52

Good seed longevity

JS 80-21, NRC 37, Punjab 1, NRC 2, JS 335, Kalitur

Suitable for mechanical harvesting

MACS 58, NRC 37, Type 49, Durga, Punjab 1

Suitable for summer cultivation

MACS 57, Punjab 1, JS 335, Pusa 16, PS 564

Suitable for delayed sowig
reduced row to row distance

JS 335, Ahilya-1, PK 472, Punjab 1 etc. Increased seed rate and

Resistance to lodging

JS 71-05, Pusa-16, Ahilya-1

Low trypsin inhibitor

Hardee, Punjab 1

Low lipoxygenase

Shilajeet, KHSb 2, Punjab 1,

High protein (>40 %)

ADT 1, MACS 58,

High oil (>20 %)

NRC7,VLS 1, PK416

Low linolenic acid VLS 59

High oleic acid LSb 1

High isoflavones

Hardee, ADT 1
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Low oligosaccharide SL 525

Tofu quality Punjab 1, Hardee, PK 472

Collar rot or sclerotial blight NRC 37, PS 1225
Rust Rust tolerant varieties like Ankur, PK 1024, PK 1029, JS 80-21,
Indira Soya 9

early maturing varieties

Phakopsora pachyrhizi Myrothecium

leaf spot Resistant/moderately

J5$71-05, JS 335,

Yellow mosaic

PK 1042, SL 525, SL 688,

Mung bean yellow mosaic virus

Pusa 9712, JS 97-52

Girdle beetle

NRC 12, NRC 7, Bragg, Indira Soya 9, JS 93-05

Defoliators

NRC 12, NRC 7, JS 80-21, JS 90-41

Monetta, Blue beetle

(Cneorane RAUS 5, Pusa 16, JS 95-60 sp.)

Tobacco Caterpillar

Bihar Hairy Caterpillar

Stem fly

JS 335, NRC 12, NRC 7, JS 90-41, JS 93-05, , JS 95-60

Future Challenges

The productivity of soybean India though has
increased from 426 kg/ha in 1970-71 to 1,264 kg/ha
in 2011-12, which is still much below the potential of
the crop in India. Thus, the poor productivity and
great fluctuation in climate and yield are detrimental
in India. Simulation studies carried out across India
have revealed that the climatic potential of the crop
is 3,000-3,500 kg/ha, while rainfed potential is 2,000—
2,500 kg/ha as against national average of 1,100
kg/ha [1]. The average rainfed potential of 2,000
kg/ha has also been demonstrated in large number of
on-farm trials conducted over years across India [3].
Several abiotic, biotic, and socio economic factors,
responsible for poor productivity of soybean in India,
have been identified ([20]). However, the major cause
of large yield gaps between rainfed yield potential and
actual yields harvested by farmers is attributed to
non-adoption of improved production technology by
the farmers. Despite having established non-adoption
of technologies as the foremost reason for stagnation
of soybean productivity, maintaining the focus on
providing the upward thrust to soybean production
and productivity in the country in next 20 years to
come, the following multi-pronged strategies have
been formulated.
e Improving productivity of soybean through

development of new gene technologies.

¢ Enhancing and enriching the gene pool to broaden
the selection pool along with gene flagging to
assign the worth to our genetic wealth.

e Development of new varieties that would fit into
futuristic crop management regimes and can
harness the opportunities created by shift in
weather patterns.

e Exploitation of heterotic vigor to create an
opportunity window for development of hybrids for
further increasing the yield potential.

e Exploitation of new biotechnological tools in
exercising efficient selection in reduced time
frame.

e Development of varieties with efficient extraction
metabolism to assimilate ever limiting phosphorous
and zinc availability.

¢ Breeding varieties that could cope with abiotic
stresses like water deficit and excesses.

e Using zinc-finger nuclease technology, the trypsin
inhibitor and other undesirable genes can be
deleted or modified. A thaumatin gene for
sweet protein gene and cloning of omega and
hydroxyl acids genes can make soybean the
most valuable oil crop. There are no
limitations of technology. Imagination and
bold decisions to do are the scarce virtues
holding soybean back.
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1.5 ACRE - A HORTI BASED FARMING SYSTEM MODEL FOR FOOD AND
NUTRITIONAL SECURITY TO RESOURCE POOR FARMERS
Sunita Mishra?, R S Negi3, Arif M Khan3, D K Tiwari*
1 KRISHI VIGYAN KENDRA ARON GUNA M.P.
;KRISHI VIGYAN KENDRA SATNA M.P.
. KRISHI VIGYAN KENDRA ARON GUNA M.P.
KRISHI VIGYAN KENDRA BADWANI M.P.
ABSTRACT
1.2 hac model introduced by KVK to Small scale farmer to minimize risk of Single crop failure as well as for
gaining the profile with the use of multi enterprises. The research summarized in this article establishes direct
links between the scale, process, and output of agricultural production by examining the dynamics of
intensification, crop diversification, and commercialization. Small farm survey results from Satna District, M.P.,
show that diversified production provides smallholders with the opportunity to select a particular crop or crops
for commercial production (such as Crop, Vegetable, Bee keeping, Dairy, ) in order to increase farm-generated
income while meeting increasing demands for local farm produce and export crops. The study shows that
income per hectare (acre) does not consistently increase with increasing farm size, regardless of the level of
commercialization. Smallholders operating at the 1.2 to 1.6 hectare (3—4 acre) scale appear to engage in higher-
risk, more diversified, commercial production strategies than those with less area under production. These
findings expand upon induced intensification theory and support the thesis that increased agricultural
productivity results from both subsistence- and commodity-based production, though the research focuses on
the latter.
INTRODUCTION
It is apparent that the development of high is far behind its actual potential. The country will have
yielding varieties of crops and breeds of livestock, and to accord high priority to reducing the gap between
the breeding of strains that possess a broad spectrum realizable and actual yields in farmers’ fields by
of resistance to pests, disease and to diverse soil identifying and removing the constraints responsible
stress, coupled with good management, had helped for the yield gaps.
to raise the crop and livestock productivity to high After independence, our agricultural policies
levels. were influenced greatly by the needs of big landlords.
The large-scale cultivation of improved crop varieties As a result, the needs of the large majority of small
together with efforts to maintain good soil fertility peasants were neglected. That is why even after 61
and water management helps to increase production years of independence, three-fourth of our
through higher yield per hectare. Land is a shrinking agricultural land remains uneconomical. Because of
resource for agriculture. A rational land use plan is this lacuna in our agricultural policies, small farmers
needed to increase agricultural production by remain below the poverty line, and our country has
achieving higher yields per ha through intercropping, not prospered agriculturally. More than 80% of Indian
multiple cropping and increasing cropping intensity. farmers own two and half acre or less land. Their
With the increasing pressure of population on share of cultivated
agriculture land, it is now increasingly being felt at the land is about a third of the total available agricultural
international level, that for meeting the food land in the country. Over time, due to high population
requirements of the increasing population, more land growth that caused a division of land holdings, and a
will have to be brought under cultivation. But India is very slow growth rate of the rural economy, the
fortunate to have good potential for increasing pressure on land has been steadily increasing and the
productivity, as the productivity in our farming system number of small and marginal farmers has been
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growing. These farmers can play a leading role in the
development of the country by contributing to the
nation's capital formation, if their uneconomic
holdings are converted into economic ones. However,
with the traditional cropping system, small and
marginal farmers are finding it difficult to produce
adequate food to feed their families. The only way to
convert these holdings into profit-making ones is
through the intensive use of land through
diversification of crops. So, in order to improve the
economic and social status of these targeted groups
of farming community, an effort was made by
Deendayal Research Institute to develop some
technologies for the benefit of marginal farm families.
In this regard, a 2.5 and 1.5 acre horticulture-based
farming system model were formulated and tested at
the KVK, farm, Satna, with the objective of providing
sustainable food and nutritional security along with
sufficient income. After the success of these models
at the KVK farm, the models were replicated at
farmer’s fields for further validation and to help
spread it to other neighboring farmers. The guidelines
followed in selecting the crops and cropping systems
are presented hereunder.

1.5-acre model (irrigated + rain fed). A step-by-step
guide :

Know the family requirement of food

Calculate the annual food requirements of a family by
taking the average balanced diet requirements for
men and women for moderate type of work, as per
the recommendations of National Institute of
Nutrition, Hyderabad or ICMR, New Delhi.

Area allotment to crops

Allot cultivation area to each crop as per the food
requirements of the farm families keeping in view
the average productivity of crops in the region,
giving maximum acreage to cash crops.

Layout and Planning of field

Plan the types of crops to be grown as per the
resources available with the farm family and
suitability of crops to the region.

Crop calendar

Plan the crop calendar for the whole year. (Follow
appropriate crop rotations, inter cropping, multiple
cropping and guard cropping as per the
recommendations made by the State Agricultural
University (SAUs) for the region.)

Selection of crop varieties

Select improved varieties that have resistance to
major diseases and insect pests.

Crop Production Technology

Follow the improved package of practices for
planned crops as per the recommendations of SAUs.

Achievements

The KVK at Satna has validated the model on
1.5 acre in Deora village in Majhgawan Tehsil during
2004-05, 2005-06 and 2006-07. The results obtained
on the 1.5-acre farm of Shri Ansuiya Kushwaha, as
presented below, corroborate the concept of farm
planning on a small land holding as per family
requirement.

Shri Ansuiya Kushwaha of village Deora in Majhgawan
Tehsil, having 6 family members possess 1.5 acre of
land. Detailed survey of the farm family conducted in
year 2005 revealed that the farmer despite having 1.5
acre of land and a well —perennial source of water,
was not in a position to earn enough to feed his family
well. The causes of low income were found to be
under utilization of available resources and traditional
system of farming. The cropping pattern being
adopted by the farmer was Paddy - wheat.
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Details of farming situation, crop yield and income. (Before intervention.)

Sr. No. Year Soil Type Area (acre) Crop Yield (Kg) Income
(Rs.)
1 2004-05 Sandy Kharif 1.50 Paddy 1550 8680
Loam Rabi 1.50 Wheat 1630 11002.50
Total 3180 19682.50

The farmer was getting 31.80-quintal yield with gross income of Rs. 19,682.50 by investing Rs. 2,453 on
purchase of critical inputs (seeds, diesel, fertilizers and pesticides). Whereas, the annual family expenses (food,
clothes, education, house maintenance, social functions and miscellaneous) were calculated as Rs. 37,339.00, thus
showing a deficit of Rs. 20,109.00 per annum.

Methodology

With a view to convert uneconomical landholding into economical one, intensive cultivation on one and
half acres of land was undertaken with the active participation of farm family during 2005-06 and2006-07 in line
with the concept of 1.5 acre land holding utilization. The requirements of food grains, pulses, oilseeds vegetables
and fruits as computed for the 6- member family has been set out below.

Basic food requirement of a Five-member family. (According to NIN, Hyderabad.)

. Per head per day Food requirement/ Family requirement + 5%
Particulars requirement (gm.) Annum (kg) surplus for family guest
Cereals 425 930.75 977.29
Rice 200 438 459.90
Wheat 225 492.75 517.39
Pulses 70 153.3 160.97
QOils 35 76.65 80.48
Vegetables 285 624.15 655.36
Leafy 100 219 229.95
Tubers and roots 85 186.15 195.46
Other vegetables 100 219 229.95
Milk 214 468.66 492.09
Fruits 140 306.6 321.93

Total requirement of family (Food requirement of family + 5% surplus for family guest + Seed
for next year.

Sl. No. Particulars Family requirement | Seed for next year | Total requirement
+5% surplus for sowing (Kg) (Kg) (c)
family guest (Kg) (b)
(a)
01 Cereals (food grains) 1224.93 40 1264.93
Paddy (65% yield when 707.54 20 727.54
converted to rice)
Wheat 517.39 20 537.39
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02 Pulses 160.97 13 173.97
Blackgram 1.5
Greengram 1.5
Gram 10

03 Oilseeds 278.5 8.5 287
Mustard (33% yield when 151.5 0.5 152
converted to oil)
Soybean(24% yield when 127 8 135
converted oil)

04 Vegetables 655.36 655.36
Leafy 229.95 229.95
Tubers and roots 195.46 195.46
Other vegetables 229.95 229.95

05 Spices 149.48 149.48
Chillies 5.75 5.75
Turmeric 5.75 5.75
Ginger 11.50 11.50
Garlic 5.75 5.75
Onion 114.98 114.98 114.98
Coriander 5.75 5.75 5.75

05 Milk 492.09 492.09

06 Fruit 321.93 321.93
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In the 1.5-acre model, the cropping pattern being followed by the farmer was changed. The planning and layout
of field was done on the basis of food requirement of the family. The area under each crop was allotted on the
basis of average productivity of crop in the region. Crop calendar for the whole year was prepared toenable the
farmer to perform various cultural operations timely as shown in the following layout plan.
Layout and planning of field

Kharif
Paddy— 0.5 acre
Soybean - Brinjal Tomato- Okra- Lobia- Spinach Radish-
0.25 acre 0.03acre 0.1acre 0.06acre 0.03acre - 0.03acre
0.03acre
Blackgram Chilli- 0.1acre Cucurbits- Turmeric- Ginger-0.05 acre
-0.25 acre 0.08 acre 0.01acre
Rabi
Mustard— 0.25 acre Gram - 0.25 acre
Wheat— Radish- Pea Tomato Potato - 0.13 | Cauliflower Carrot-
0.5 acre 0.05acre 0.05 acre 0.03 acre - 0.05 acre 0.0lacre
Acre
Coriander — Onion-0.05 Garlic - Turmeric- Ginger -0.05
0.03 acre Acre 0.05 acre 0.01acre acre
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Zaid
Moong —0.25 acre Fallow - 0.25 acre
Fallow- Lobia- Tomato Fallow Cucurbits - Okra Fallow-
0.5 acre 0.05acre 0.05 acre 0.03 0.13 -0.05 acre 0.0l1lacre
Acre acre
Radish — Spinach-0.05 | Coriander - Fallow- Fallow-0.03
0.05 acre Acre 0.05 0.01acre acre
acre
Findings

The production obtained from crop-based enterprises on the respective allotted areas is furnished below.
It is apparent from the production data the intensive cultivation model resulted in substantial increase in yield
and income over the traditional system of cropping. Shri Kushwaha has harvested 13.22 and 13.35quintal food
grains; 3.48 and 3.81 quintal pulses; 3.19 and 3.14 quintal oilseeds; 54.49 and 60.93 quintal vegetables; 5.38 and
5.89 quintal spices during the year 2005-06 and 2006-07 respectively, which is more than his annual requirement
of food grains (12.65 quintal), pulses (1.74 quintal), oilseeds (2.87 quintal), vegetables (6.55 quintal) and spices
(1.50 quintal). The production of year round vegetables (47.94 and 54.37 quintal) was so excess than required
(6.55 quintal) that gave Shri Kushwaha an opportunity for earning cash through sale of the surplus vegetables.
Spices production was to the tune of 3.88 and 4.39 quintal during the year 2005-06 and 2006-07 respectively,
which again offered scope for cash earning.

Table -1 Data showing crop yield and income from 1.5 acre land holding

Crops Total Production Gross Income Surplus production | Value of the

Family | (Kg.) after meeting surplus

require family requirement | produce (Rs.)

ment (c)

(c) 2005-06 | 2006- 2005-06 | 2006-07 | 2005-06 2006- 2005- 2006-

(d) 07 (d-c) 07 06 07
(e) (e-c)
Cereals 1264.9 1322.0 1335.0 9183.0 9475.5 57.1 70.1 418.7 1044.4
Paddy 727.5 732.0 705.0 4758.0 4852.5 4.5 -22.5 24.1 349.8
Wheat 537.4 590.0 630.0 4425.0 46.23.0 | 52.6 92.6 394.6 694.6
Pulses 174.0 348.0 381.0 6972.0 | 8107.0 | 174.0 207.0 3457.2 | 4337.0
Urad 58.0 68.0 53.0 1428.0 | 1219.0 | 10.0 -5.0 210.0 -115.0
Moong 58.0 51.0 47.0 1173.0 1034.0 -7.0 -11.0 -161.0 -242.0
Gram 58.0 140.0 164.0 2772.0 3444.0 82.0 106.0 1623.0 2226.0
Oilseeds 287.0 319.0 314.0 4730.0 | 4739.0 | 32.0 27.0 489.4 400.5
Soybean 152.0 165.0 168.0 2112.0 2184.0 13.0 16.0 166.4 208.0
Mustard 135.0 154.0 146.0 2618.0 | 2555.0 | 19.0 11.0 323.0 192.5
Vegetables | 655.4 5449.0 6092.0 | 29139.6 | 35282.9 | 4793.6 5436.6 | 25474.8 | 31188.1
Leafy 230.0 569.0 657.0 3638.8 | 4892.2 | 339.1 427.1 2169.9 | 3181.5
Tubers & | 195.5 1642.0 1795.0 | 7948.4 | 9693.0 | 1446.5 1599.5 | 7001.3 | 8637.5
Roots
Others 230.0 3238.0 3640.0 | 17552.4 | 20697.7 | 3008.1 3410.1 | 16303.6 | 19369.1
Spices 149.5 537.8 588.8 7906.6 | 8380.0 | 388.3 439.3 6661.2 | 7446.1
Chillies 5.8 41.0 46.0 1558.0 | 1840.0 | 35.3 40.3 1339.5 | 1610.0
Turmeric 5.8 10.8 12.8 399.6 512.0 5.1 7.1 186.9 282.0
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Ginger 11.5 187.0 209.0 2618.0 | 2508.0 | 175.5 197.5 2457.0 | 2370.0
Garlic 5.8 154.0 143.0 2556.4 | 2574.0 | 148.3 137.3 2461.0 | 2470.5
Onion 115.0 134.0 169.0 455.6 676.0 19.0 54.0 64.7 616.1
Coriander | 5.8 11.0 9.0 319.0 270.0 5.3 3.3 152.3 97.5
Fruits 321.9 163.0 356.0 1589.3 | 3669.5 | -156.9 36.1 -1549.6 | 370.0
Total 2852.7 | 8138.8 9068.8 | 59520.5 | 69653.9 | 5286.1 6216.1 | 34951.7 | 44786.1
Milk 492.09 | 536 584 5896 7008 43,91 91.91 483.01 | 1102.9
3344.8 | 8674.8 9652..8 | 65416.5 | 76661.9 | 5330.0 6308.0 | 35434.7 | 45889.0

*Prices of produce were calculated on the basis of prevailing rates in the local market.

The farmer obtained gross income of Rs.65, 417 and Rs.76, 662 from the same holding by investing Rs.
7,640 and Rs 5,670 on purchase of critical inputs (seeds, diesel, fertilizers and pesticides).
Comparative advantage made between before and after intervention based on the commodity price structure
revailed during 2005-06 and 2006-07 reveals that Shri Kushwaha could have earned net income of Rs.17, 230 from
his 1.5 acre farm which he has obtained Rs.58, 777 and Rs.70, 992 from the same holding by application of 1.5
acre model farming systems. An increased in net income by Rs. 41,547 and Rs.53, 762 respectively during the year
2005-06 and 2006-07 per annum from 1.5 acre is indeed substantial. After excluding all the annual family
expenses, a net saving of Rs. 18,095.00 and Rs. 29,049.00 was achieved during the year 2005-06 and 2006-07
respectively. Further, it is praiseworthy to mention that the 1.5-acre model farming was visited by Correspondent
of India Today and could find place in the Magazine. Shri Kushwaha has received first prizes each on seven (7)
occasions in 2006-07 in district level kisan melas differently for the enterprises he has raised in 1.5 acre, which
also indicates his conviction and devotion to use the small land holding into profitable mode using the model.
The findings narrated above are from one out of seven (7) sites in different villages implemented by the KVK Satna
on 1.5 acre. Similar findings have also been recorded from the other six (6) sites.

Table 2. Annual family expenses & net saving:

Sr.No. | Particulars 2005-06 2006-07
01 Foods 29,982.00 30773.00
02 Clothes & Education 3,700.00 3,900.00
03 Social functions 1,850.00 2,540.00
04 House Maintenance 1,000.00 1,000.00
Medical Treatment 2,300.00 1,240.00
05 Miscellaneous 1,850.00 2,500.00
Total Expenditures 40,682.00 41,953.00
Net income 58,777.00 70,992.00
Net Saving 18,095.00 29,039.00
Conclusion

From the above results it can be concluded that crop diversification by incorporating pulses, oilseeds, vegetables
and other cash crops in a scientific cropping pattern can play an important role in increasing farm incomes and
employment to achieve nutritional security. Further, as the average family land holdings at the national level have
come down, interventions are further needed to convert such uneconomic landholdings into profitable one. Such
studies can make a difference to the livelihood as well as food & nutritional security to the people. As such, the
focus of extension functionaries should shift to farming system diversification.
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