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INTRODUCTION

The problem which- India faces tod-ay is
the increa,sing pressure of popula.tion on
the limited resources of a.gricultura.l la.nd

and it is very a.cute. To get a. clea.r insight
of the balanced and integra.ted economic
development of r.n aree in an r.gra.ria.n

country like India, it is h.ighly essenti...l to
a.na.lyse critica.lly the a.vaila.ble ca,lories a.nd

correla.tivs view of the a.gricultura,l produc-
tion, so th.a.t th.e surplus/deficit on district
level, with a vicw to he.ving r. sound and
proper pla.nning for th.e future.

Th.e main objectives of the preserr.t study
are

( i ) to a.na.lyse the item-wise share of
ca.lories

( ii) to a.np.lyse the ca.loric a.va.ila.bility of
the a.rea. and

(iii) to classify the districts into deflcit/
surplus ca,tegories.

The result of the study ca.n be of considera.ble

significance for incrcp.sing food production
and reducing und-er-nutrition a.nd ma.l-

nutrition.

Ma.dh.ya Pradesh ( 18d0'- 26o30'N. a.nd

74n0' -- 84o30'E. ) is th.e largest among the
Indian sta.tes. It comprises an a.rca. ol
443411km2 a.nd a. popula.tion of 52138467
persons. It is girdled by seven other sta.tes

and may rightly be called a.s the her.rt of
India. The north-central pa.rt of the Deccan
Tableland comprising of Malwa, Ma.dhya
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Bha.ra.t, Bundelkh.a.nd a.nd Be.gh.elkh.a.nd

Plateaus. Dandka.ra.nya. or Ba.sta.r, th.e Sa.tpura
ra.nge and thc Ch.a.mba.l Nerma.da. a.nd

Ma.h.a.na.di Va.lleys fa.ll within its boundries.

METHODOLOGY

On the basis of tl".e tota.l produce ava.ila.blc

for comsumption a.nd th.e tota.l popula.tion
dependent on this produce, Food Balance
sheats },.ave becn prepared of each. district in
order to assess the per capite. food produ-
ction ava.ih.bility a.nd c...loric r.va.ila.bility in
the a.rei,. under study. All major crops h.a.ve

been included but most of th-e vcgeta"bles,

fruits, and a.nima.l products a.re conspicuous
for their absence and no da.ta. were a.ve.ila.ble

for them. Th.e district-u,ise food for
consumption ha.s been included a.fter

deducting 16.8 per cent (for seed, fced,
wa.stage and other extraction ) out of the
tole.l a.gricultura.l produce. The rema.ining
district-wise figure of production in tonnes
ha.s been converted into ca.lories and
divided by

(a ) the tota.l number of da.ys in a yea.r,

a.nd

( 6 ) the tota.l district-wise population
for 1981.

The production da.ta a.re a.lso based on the
crop yea.r 1980-81. On the basis of per
cr.pita. da.ily consurnption, district-rvise defl-
cit/surplus ca.lories have been. ca.lcula.ted.

Finally, a.ll the district have been grouped

under the different deficitl surplus ca.tegories.
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CALORIC AVAILABILITY TROM
DIF-ERENT CROPS

Th.e ana.lysis of ca.lories a.va.ila.ble from ea.ch

crop is essential to understand th.e pattern
of food supply. Th.e positiona.l sha.re of
ea;ch crop in tota.l a.va.ila.bility of ca.lories of
th.e a.rea. is rela.tive to their a.rea.l covera.ge a.nd

per h.ecta.re production. The. sh.a.re of
diffcrent crops in th.e total ca.lories a.veila.ble
in the a.rea is mentioned in fig. I to 5.

Almost more than half of the total
a.va.ila.ble ca.lories (56.97 per cent) a.re pro-
vided by the ricc a.nd whee.t only. While
grr",ding the a.va.ila.ble calories obta.ined from
different crops, the wheat comes first wh.ich
is followed by rice, pulses, jowa.r-bajra,
fruits and vegetables, millets and suga.rca.ne

in descending order and is simil:lr to th.e.t of
crop ra.nkings ( Table I ).

WHEAT

Wh.eat, the most importa.nt crop of
Ma.dh.ya, Pra.desh. at present, supplies more
than 30 per cent of the gross tota.l a.vailable
calories. Among th.e districts of the sta.te,

more tha.n 2O per cent , get below 50 per cent
of th.eir tota,l ca.lories from wheat. For
example, Vidisha district receives the ma.xi-
mum percentage ( 58.77 ) of ca.lories from
wheat, wherca.s Ba.star district gets the lea.st

( 0.68 per cent ). Out of the whea.t produc-
cing districts, 8 ( 17.78 per cent ) receive
below l0 per cent, 6 ( 13.33 per cent ) below
20 per cent, 9 ( 20 per cent ) below 30 per
cent, 4 ( 8.89 per cent ) below 40 per cent,
8 ( 17.78 per cent ) below 50 per cent while
l0 ( 45 per cent ) districts obtain above 50

per cent of their gross calories from this
staplc ( Fig. 1.1). Tha distribution of
districts having different ca.loric va.lues of
wheat unfolds some interesting fa,cts. Firstly,
districts receiving the maximum percenta.ge

( 50 ) of calories from rvheat, are mostly
situated in the Bunctelkha.nd pla.teau a.nd

Madhya Bharat platea.u of the state. Secon-

dly, districts situa.ted in the Chha.a.ttisga.rh
ba.sin obta.in below l0 per cent of their tota.l
ca.lories from wh.ea,t.

RICE

Ricc stands next to wheat in this respect
and prov;ded aborrt 26.15 per cent of thc
total. However, ccrtain individual district
get much higher percentage of calories from
rice than this average figurc. In this connec-
tion mentjon may be madc of d-istrict Raipur
which derives as much as 70 pcr cent of its
gross available calorics from it. However,
there are other districts which receivc the
least perccntage of calories from tfuis crop,
e.g. ujjain, getting only 0.06 per cent of its
total calories from rice. In fact, out of thc
total districts, about l8 ( 40 pcr cc.nt )
receive less than 5 per ccnt of the total
calorics from this crop. Districts bclonging
to this catcgory arc mainly situated in the
Malwa Plateau. But in the Madhya Bharat
Plateau also ( about 7 in numbcr ), their
existence cannot be ignored. Furthermore,
10 districts receive more than 50 per cent of
thc calories from rice (Fie.l.2 ). The
districts are mainly located in Chhattisgarh
basin, Betul Chhind-wara Plateau and the
Upper Narmada Basin. This variability lies
in the nature of the soil and rainfall. The
rice has become most important staple for
the caloric contribution of the area, because

of its production on higher acreagc and its
per hectarc higher yield.

PULSES

Pulses is the third among the important
crops, as regards the caloric availability.
About 18.68 per cent of the gross available
calorics arc reccivcd from pulscs. Out of
thc total, 16 ( 35.55 per cent ) districts
rcceive below 15 pcr cent of the calorics
from this crop while 24 (53.33 per cent),
districts get in bctwecn l5 to 30 per cent and
of the remaining, 2 (4.4 per cent) districts
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DISTRICTS

R arpur

Durg

Rajanandgaon

Bastar

Bilaspur

Sarguja

Raigarh

Sagar

Damoh

Panna

Tikamgarh

Chhatarpur

Rewa

sidhi

Satna

Shahdol

Ujjain

Marldsour

Ratl:m

Shaj rpur

Morena

Bhind

Gwalior

Shivpuri

Guna

Datiya

Ehopal

Vidisha

Rajgarh

Rice Wheat

87,9

72.0

63,8

8s.8

80.9

73.7

8l,7

JJ

16.0

15.1

6.5

1.3

22,7

22.3

14.0

65.0

0.5

0.2

1.4

1.0

2.3

4.4

16.4

4.1

0.8

0.7

0.1

0.3

2.8

2.3

2.9

3.3

0.7

2.9

40

1.4

55.8

43.3

44.9

54.7

45.7

50.3

tl.4

60,7

I r.5

23.5

29.2

24.2

24.5

35.7

3s.0

46.5

40.5

27.3

52.4

56.4

58.8

l r.5
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TABLE I
Caloric availability from difl'erent crops in Madhya Pradesh

( In percent )

Pulses
Seed

Jowar
&

Bajra

oil

6.4

20.0

t7.5

4.0

I I.O

6.9

4.9

26.7

24.3

I5.6

10.0

24.4

11.8

16.3

9.7

5.5

17.5

26,3

30.9

14.0

14.0

28.9

36

17.2

20.1

27.0

26.5

26.3

16.3

t.3

1.6

4.4

1.9

1.4

4.5

4.2

3.0

3.3

6.9

1.6

2.3

2.8

3.2

2.3

3.7

8.4

8.3

5.3

9.7

23.4

6.2

4.6

7.3

4.0

1.8

2.6

2.8

97

1.3

0.1

0,8

l'7

7.O

7.9

3.6

t 1.0

6.2

2.7

2.5

2.0

1.4

48.7

34.s

29.7

48.7

19.4

I5.6

19.6

22.2

42.9

t4.7

13.5

10.9

49.0

0.4

atze

02

0.3

0.2

1.4

0.8

0.2

o.4

o.4

0.0

0.1

o.2

0.4

Barley Millets

0.1

1.3

1.4

3.3

6.7

5.1

l3
8.3

1.5

o.7

0.9

1.6

7.7

4.1

4.4

16.9

2.9

7.4

0.5

5.4

8.5

15.0

4.3

22.2

6.8

2.1

0.1

0.5

0.1

0.1

2.6

9.5

1.8

5.9

o.2

2.4

0"8

1.0

0.1

o.2

0.9

0.1

0.1

Sugar-
cane

0.2

0.1

3.9

0.4

0.3

0.6

2.9

3.3

2.9

6.0

0.7

0.2

3.8

1.4

0.1

1.8

3.6

1.3

I.8

0.1

3.4

0.9

0.5

0.2

0.1

0.2

0.4

Vege-
tables

Total
Calo-
ries

0.4

0.5

0.3

0.4

0.5

o.7

1.6

1.7

1.1

0;8

2.3

0,7

0.8

2.0

1.5

1.7

0.5

3.2

3.0

0.5

0.7

0.9

4.t

0.e

2.6

0.6

0.1

0.3

1.7

2156

I 758

2353

I 988

2139

1 650

2268

1717

l9I 5

2354

2423

2587

1760

I 700

I935

1546

21 ,-O

I 888

I 533

2t'12

2605

2602

1614

3tt1

1786

2588

828

2746

871
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Hosaogabad

Narsingpur

Jabalpur

Indore

Dewas

Sehorc

Raisen

Seoni

Balaghat

Chhindrvara

Betul

Dhar:

Mandla

Khargaon

Jhabu r

Khandwa

I r*:,le:l:l
| | 

r'es

1.6

1.6

1.4

13.2

DISTRICTS

1.,."i
Wheat Pulses Mil Sugar-

cane
oil

Secd

Jowar
&

Bajra

a

3.7

9.1

21.8

0.1

0.8

2.1

1.2

52,6

84.3

9.8

12.6

2.7

450

5.0

12.4

12.3

52.4

46.6

33. I

50.8

s5. 1

17.2

3.9

21.3

4t.7

357

21.8

28.9

19.0

15.5

28.5

56.7

23.1

19.7

20.1

24.7

37.4

15.0

5.I

26.7

11.6

23.4

7.9

lt.l
)24.

47.7

5 5

2.5

8

0.9

7.8

1.8 0. I

0.1

0.4

0.6

0.8

0.4

0.1

0.6

o.2

i.8

1.2

-s.3

2.1

0.8 0.2

2.6

0.1

4.3

3.r

2.5

l'6

0.6

I.0

8.6

4.s

0.5

0.3

1.5

0.4

1.0

1974

2358

lt12

l 203

I 628

2l9t

3164

1933

2635

864

1294

1778

1908

816

940

1259

2.2

12.0

18.4

I0.3

4.3

5.3

4.9

t0.8

l l.3

23.8

8.7

26.6

22.9

7.5

0.1

1.3

0.1

5,6

8.1

3.1

0.1

12.6

6.7

8.0

8

3.

0.

0.8

5.6

1.4

3.1

3.7

J

8.7

0.8

0.

1.7

0.6

2.4

2.2

6.8

0.8

5.3

0.7

25.7

AVERACE 26.1 30.8 I8.7 7.2 10.6

gct bctwccn 30 to 40 pcr ccilt of the calorics
while onc ( Narslnrhapur district ) dcrivcs
abovc 50 pcr ccnt of thc calorics lronl pulscs
( Fig. 1.3 ).

JOWAR AND BAJRA

Jowar-bajra are the fourth among tllc
important crops, as rcgards thc caloric
availability. As such jor..,ar-bajra sharc is
morc than 10 pcr cent in thc gross total
availablc calories in tht-- rcgiorl, Surpr,s-
ingly, in thc Malwa Platr--au and wcstern part
of thc Mad,hya Bharat Plcatcau in ccrtain
districts, jowar-bajra contributcs more than
45 pcr ccnt of thc total availablc calorics
( Fig. 1.4). It is bccause of thc fact that

9.3

1.3

05

3.2 3.1 188 5

tiris rcgion, by and large, excecds othcr
compctitive food crops in acrcage parti-
cularly duc to thc suitability of thc soil.
Rclatively, lowcr pcrccntagc of calories from
this crop is derivcd in the district locatcd in
the Chhattisgarh basin and Betul Chhindwara
Plateau. The differcntiation lies in the
variation of acrcage dcvotod to the jowar-
bajra culturc and so also to its productivity
ratcs in dift'crent regions. Of thc total
jowar-bajra producing districts, 30 ( 66.67
pcr ccnt ) rcceivc below 10 pcr cent, 8 ( 17.77
pcr ccnt ) 10 to 20 pcr ccnt,2 ( 4.44 pcr cent )
20 to 30 pcr cent, onc below 40 pcr ccnt and
4 ( 8.tt9 pcr ccnt ) districts obtain in bctwcen
40 to 50 pcr ccnt.

t7.9

108

3.5

.0

0.2

1

44.0

.6

t

BarleyMaize
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FRUITS AND VEGETABLES

It is deduced that vcgctablcs and fruits
havc bcen vcry insignificant sharc in thc
availablc calories for food. Only 2.9 pcr
ccnt of the total caloncs arc obtaincd from
thcsc crops. Though ccrtain distncts reccivc
as rnuch as 20 per ccnt of their calorics from
thcsc crops little lcss than half ( 48.88 pcr
ccnt ) of the districts gct bclow onc pcr ccnt
of thcir calorics from thcse crops, and l0
( 22.22 pcr ccnt ) districts rccc;vc in bctrvccn
I to 2 pcr ccnt, whilc 4 gct only 2 to 3 pcr
ccnt. Further, 3 and 6 d'stricts obtain in
bctwccn 3 to 5 pcr cent and abovc 5 pcr ccnt
of thcir calorics from fruits and vegctablcs
( Fig. 1.5 ). The conccntration of such.

districts is limitcd to Malwa Platcau and thc
Narmada basin only. Thc lrttle contribu-
tion of fruits and vcgctablcs rn the availablc
gross calorics of thc arca may bc ascribcd
to the vcry small acrcagc dcvotcd to their
cultivation, partly becausc of the low living
standard and partly duc to undcrdcvr-'lopcd
transport systcm and storagc facrlit;cs. Horv-
ever, with the tcchrro-agricultural advance-
ment, it is very much cxpccted- that thc pcr
capita caloric-ava:lab:llty from thcsc crops
may go up than the prescnt nleagrc avcragc
lecause of thc fact that fmits and vcgctatlcs
arc getting incci-rtivcs not only in thc localtttcs
ncar thc c:tics and markets t-rut in thc rcmote
rural arca also. This is doubly incrcascd
duc to improve irrigational facilities and the
changcs in the taste of the pcoplc.

MILLETS

It is deduced that millcts have ve-ry in-
significant share in thc availablc calorics for
food. As such, thcy cbntr:butc only 3.20
per cellt to thc gross availablc calorics of thc
arca. A l;ttlc lcss than 7I pcr ccnt of tlrc
districts derivo bclow 3 pcr ccnt of thcir
calorics frorn millets. Furthcr 8 ( 17.78

per ccnt ) districts gct bctwccn 3 to 6 pcr
cent, 3 (6.67 per ccnt) 6 to 9 pcr ccnt and
thc r,;nrainin9 2 14.40 pcr ccnt) obtain

above 9 pcr ccnt. Districts situated in the
Malwa Platcau and the Madhya Bharat
Platcau are quitc unimportant for the caloric
valucs from thcsc crops as thcy all receivc
bclow 2 pcr ccnt of thc entirc calorics. Whcrc-
as, thosc districts which arc situatcd in hilly
tract areas of the state bcar sonlc importancc
as th.cy get in bctwcen 6 to 9 pcr cent of the
rvh.olc calorics from millets. Morcovcr, in
ccrtain districts, the caloric perccntage from
nrillcts reaches as much as 16 pcr ccnt
( Sidhi district ).

SUGARCANE

Sugarcane is quitc insignificant as rcgards
the caloric availability in the rcgion. It
sharcs only 1.64 pcr cent in thc total availablc
calories. The Malwa Plateau, the Narmada
Valley and th': Madhya Bharat Platcau
rcceivc highcr caloric perccntage from this
crop. Thc availability varics from 0 pcr
cent ( Satna district ) to 8.50 ( Chhindwara
<lrstrict ). Out of the total, 26 ( 57.80 per
ccnt ) drstricts reccivc lcss than I per ccnt
of thcir gross calories from sugarcane. Of
the remaining I I ( 24.40 per cent ) districts
gct br.'tw;cn I to 3 per ccnt of the calorics
while thc rcst 17.80 per cent district
d;rivc above 3 per ccnt of the calorics
from th:s crop. The high.-r availability of
thc sugarcane calories from the Malwa
Platcau, the Madhya Bharat Plateau and
the Narrnada basin may be accounted to
thc higher acl'cage devotcd to thc sugarcane
culture and to the good fertile soil assisted by
thc dcvcloped irrigational complex.

AVAILABILITY OF CALORIES

About 70.82 per ccnt of thc calories
availab;lity is supplied by c"rcals. Pulses
contributc alnrost 18.68 pcr csnt calories
of thc study rcgion. On the avcragc thc per
capita daily availability of 1885 calorics is a
less than thc rccommendcd allowanccs, i.e.
2400 calorics. But it is not uniform in
all thc districts. The maximum calories



availability has bee n rcportcd in Raisen
district i.e. 3164 per capita per day and thc
minimum in thc Khargaon district ( 816 ).
A further analysis indicatcs th.at abofi 24.4
per cent of the total districts are getting less

than 1600 calories, nearly 55.5 per ccnt are
getting between 1600-2400 calories and
about 20.1 per cent ofthe districts arc gctting
abovc 2400 calories.

SPATIAL DIMENSION OT' THE
CALORIC AYAILABILITY

To achievc a proper and truc perspcctivc
of the caloric position in all thc dlstricts,
it is highly esscntial to analyse the pcr capita
daily available calories from diffcrent itcms,
so that a final balance sheet may be prcparcd,
For convenience, the index of deficit/
surplus has been calculated and thc d.istr;ct
have becn classified into diffcrcnt grollps.
Six groups are made exhibiting medium
surplus, lorv surplus, low deficit, medlum
deficit, high deficit and very high deficrt
( Fig. 1.6 ).

MEDIUM SURPLUS

Two ( 4.44 p* cent ) districts are included
under this head, which report a surplus of
calories by more than l0 per cent and are
found in Madhya Bharat Plateau. The
moderate surplus in these districts is very
much related to the high areal coverage and
good production of wheat and pulses per
hectare. Moreover, this is adequately
supported by good quality of sorl and ferti-
lizers. The caloric availability is quite large,
because of smaller degree of population
concentration and surplus production of
foodstuffs. Proportion of net sown area in
this region is very high, intensity of irrigation
and double cropped arca is moderate.
Consequently, the high caloric availabil,ty in
these areas is associated with the small size

of population, more food production and
more agricultural development.
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LOW SURPLUS

About 11 per cent districts supporting 9.67
per cent population of thc statc rccorded
low surplus availability of calorics, They
includc thc Morena, Bhind, Balaghat.
Tikamgarh and Chhatarpur districts Thc
Bhind Morena Plateau yieldcd higher food
production in combination with large popu-
lation Thc Bundelkhand Upland occupics
Tikamgarh and Chhatarpur districts of the
statc. The Chhatarpur Upland rcgist--rcd
mcdum food production but smaller popu-
lation s:ze. As a wholc this is one of the
most dclc loped parts of the statc in terms of
agriculturc.

LOW DEFICIT

This catcgory is composcd ol cight dis-
tr:cts out of fourtyfivc, about I 1.06 pcr ccnt
population of the statc and extend in four
compact areas

( i ) Chhattisgarh brsin in the mid cast,

( ii) thc Burrdclkhand Upland in thc
east and north-east,

(iii) the Malwa Plateau in the centrai
part, and

(iv) some part of the central Narmada
bas i n.

Thcy are scattered throughout the area and
shorv a deficit in calories by l0 percent only.

MEDTUNI DEFICIT

In this category seven ( 15.50 per cent )
districts arc included which cxhibit the dcficit
of l0 to 20 per c.rnt. They include the
Raipur, Bastar, Bilaspur, Seoni, Hosanga-
bad and Satna cl,istricts. Thcsc d!stricts
seem to havc been distributed throughout
the area but are nrainly clustered in Chhattis-
garh basin. Thc rice growing tribal Dnad-
karanya in the extremc southcrn part of thc
state, lowcr availability. It is associated

with very low proportion of cultivated arca
( only 19 per cent ) and very high proportion
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of forestcd area (64 pcr ccnt ). Arca under
double cropping, irrigation, higlr yicld.ing
varities and usc of fcrtilizcrs is vcry .low.
Thesc conditions rcsulted in lower food
production and thc lcvcl of caloric ava-ilabi-

lity is conscquently low. tn this category
also, thc condrtions arc similar to those
mentioned abovc. Thc higher dcns:ty of
population has donc morc damagc than the
low yield.

HIGH DEFICIT

In this category, onc fifth ( 20 pcr c,:nt )
of all the discrticts arc includcd within this
catcgory which are de'fic:t in calories by
below 30 per ccnt. They include Durg,
Sagar, Damoh, Rewa, Sidhi, Mandsour,
Guna, Dhar and Mandla which arc scen

scattcrcd throughout the arca. Thcsc arcas

are those parts of thc state wherc nct so,'vn

arca is modcratc ancl thc arca undcr d.ouble
cropping is small.

VERY HIGH DEFICIT

Districts having very high deficit calories
are 14 ( 31.11 per cent ) in number and
supporting about 32 per cent population of
the statc recorded very high cleflcit avail-
ablHty of calorics. The cxtent over th"c Betul
Chhindwara Platcau, the Malwa Platcau, the
Narmada Basin, The entire Bbtul Chhind-
wara Plateau and western tribal zone of the
Narmada basin recorded very high deficit
availability of calories. The proportion of
cultivated land and double cropped area is
very low. On thc other hand. size ofl the
population is large. These conditions result
in the lower availability of calories. The
cotton growing areas of the Malwa Platcau
also rocorded very lorver availatrility region
mainly due to commercial crop and non-
food crop production. This extrcmcly high.

defic,t is primarily due to thc low per
capita available land. Howcver, it is also
noticed that districts having higher popu-

lation d,ensity havc got highe r deficit.
Bc-sides, the morc urbaniscd parts of the
state signify lower lcvcl of calone availability.
Thus it can bc sa:d at thc vcry outset that thc
defic:t is caused morc by the high population
prcssure than the poor production.

CONCLUSTONS

For thc efficicnt use and planning of food
resources in thc Ind ja, numcrous states/
regions nced carefull investigation on thc
cxtent of thc regional pattcrn of surplus and
deficit food production. This will hclp in
deduclng a sound and propcr harmonious
planning in the futurc. Thc arca undcr
study rcccivcs on an avcrage, 1882 calorics
pcr day pcr cap;ta consumption. Thc caloric
contribution of diffcrcnt crops in the arca
is relatrve to thcir total arcal covcragc and
pe r hectarg yicld. Wrcat, rice, pulscs,
jowar-bajra, Oil-seeds, vegetablcs and frr-rits,

millcts and sugarcane contributc 30.82,
26.15, 18.68, 10.65; 7.23. 3.07,2.31 and 1.64
per ccnt respcctivcly of thc gross available
calories. The picturc 3mergcs that the state
is deficient in total calories by 22.58 per
cent.

In order to obteln a harmonious and
proper planning pattern of the state and
more so to get a surplus in the required
calorics, a drastic change in thc existing
cropping is a necessity. Necd of new
devices to incrcase thc per hcctarc yield is
also essential. Thcre are many ways of
incrcasing the agricultural productlon and
thercby raising thc nutritional level of the
study rcgion such as

( i) by suitable change in the cropping
pattcrn.

( ii) by incrcasing the crop yields,

(iii) extending the arca under crop,
(iv) by reducing losses

( v) b1, nutritional education prograln-
mes etc.
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