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I.

AND-DEMAND.. SURPLY,PROECTIONS. FOR '':MAJOR -AGRICULTURAL
COMMODITIES TN PUNJAB.

.Johl' and J. L. JCaul

Demand Projections

The process of economic' development often biings about

discernible changes i the demand for agri_cultural products,

which affect the very nature and extent of their flow : from

farms to the -consUmers. If this flow is impeded or-gets

distorted,f-national- Fi'owth may - be.greatly hampered. It is,

therefore, 'essential to have reasonably accurate estimates

of' requirements of agricultural prOducts,' especially 'food

producs over the plannOd. perods of develomerit'.-

In,thjs exploratory study the magnitudes and changes

in food demnd are investigated for the .State of Punjab,

as they would be at the end of the 4th, 5th and 6th plan

periods. Estimation of demand for food can he made from

two...p.ngles: (1) based on future requirements arising out, of

growth in population and increased per capita income as a .

result of planned development, (2) based on future reouire-

ments froth the nutritional point of view. In this study

the former approach has been adopted to estimate he

effective demand for various food products. Such demand

projections are based on past . trends, 'current outlook and

future possibilities in respect of quantity, quality and

mix of-the products consumed.

The _manner in which per capita food consumption

increases with economic development can be expressed in

the relationship d vrt, ,.where 'd' is the rate ol•
growth in per 'capita_food_consumption, rate

* Department of Economics and Sociology,.
Punjab Agricultural University, Ludhiana.



100 S. S. JOHL AND J.L.KAUL

growth. ih per- capita indome II; the elaticity of demand

for food associated with changes in income. Each of these

relevant variables is-subject to different>weights. The

rate of per capita income growth might vary depending upon

population, growth affected by the birth and death rates,

the success of the familiy planning programmes, as_well as

the overall growth of the national product. Similarly, the

income elasticity of demand is dependent upon base period

consumption, changes in consumption habits,, custom and

tastes over time and relative price .levels of diffetent

commodities. Nevertheless, under certain reasonable •

assumptions, some logical bases can he built up at the macro

level by utilizing available data on cohsumption expenditure,

physical consumption and 'population. For this attempt to

estimate the future requirements in respect of foodgrains
,

fruits, vegetables and milk-products for the State of

Punjab, at the end of the 4th, 5th and 6th five-year plans
,

the data,are drawn from different sources: '(1) hasp period

per capita consumption levels of food products as estimated

by, N.S.S. in the 19th Round Enquiry
1 

and (2) the official

statistics of 'Punjab State' for population, per capita

income, etc.
2

Population projections' are usually based on a'fsew

vital assumptj.ons such as those relating to, *fertility,

mortality and migratory factors' in particular and
 the

impact of socio-ecpnamic development in general.. 
The

changes taking place in.any - or all 'af these .factors will

bring *about accompanying changes in the pop
ulation

structure in the years to come. Long. term growth 
trend in,

population cannot be estimated accurately for P
unjab based

on past data and performances., as this State h
as teen

1. The data'of 19th rdurid is as yet being pro
cessed in

the Board of Economic Enquiry, Punjab.

2. Statistical Abstract of Punjab, 1968.



DEMAND AND SUPPLY PROJECTIONS 101

seriously affected by partition, reorganization, the recent

bifurcation and also by the illpact of the conflicts with

the China and Pakistan during the last -two and half decades.

Through the period 1951-61 population of the State grew at

a- rate of 2.3 per -cent per.annum_This rate is believed to

have increased further after 1961, and in the year 1968 it

is - estimated to be between 2.5 and.2.6. Furtherr in spite

of the intensive family planning efforts, the population

: growth in the state is not likely to get stabilized in the

pear future. We have adopted 3 alternative population .

growth.estimate for use in our demand estimates - as in'

Table I.

Table 1

Growth Rates Used for Estimating Population

Projections in Punjab 1965 through 1983 .

Growth rates ueed
Year

Alternative I Alternative 11 Alternative III

1965 2.4 2.4 2.5

1968 2.5 2.5 2.6

1973 2.6 2.6 2.7

1978 2.6 2.7 2.8

1983 2.5 2.7 2.8

The mcst conservative projection (alternative-I) is based

on the assumption of a moderate growth rate which ge
ts

stabilized after a decade and then slowly 'start'dec
lining.

••

The second estimate (alternat,ive-ii) is* based on the

assumption of a moderate growth rate getting st6.b
ilized

comparatively late. The third estimate(alternati
ve-III)

is:based - on the assumption of a high growth rate getting

stabilized late. Table 11 .shows population 
pro jecions

based on these. three alternative assumptions.

Census of
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Table TT

Population Projecion for Punjab with Different.
Growth Rate Assumption 1965-1983 '

Year

1961
1965 2.4
1968 2.5
1975 2.6
1978 2.6
1983 2.5

Rural

.85,67,763
91,86,432
98,84,600

1,12,48,675
1,28,00,992
1,44,77,921

 Situation I
Population

Urban Total

25,67;306
30,62,144
32,94,867
37,49,558
42;66,997
14.8,25,974

1,11,45,069
1,22,48,576
1,31,79,467
1,49,98,233
1,70,67,989
1,93,03,895

(Contd. below)

Year C.R.
• -•

1961 85,,67,763
1965 2..4 91,86,432
1968 2.5 98",600
1975 2...6 1,12,48,675
1978 2..7 1,28,5.7,235
1983 2.7 1,46,95,819

Situation TT

Population
Urban

25,67,306
30,62,144
32,94,867
37,49,558
42,85,745
L8,98,606

  Total

1,11,35,069
1,22,48,576
1,31,79,467
1,49,98,233

' 1,71,42,980
1,95,94,426

Year G.R.

1961 -
1965 2.5
1968 2.6
1975 2.7
1978 _2.8
•1983 2.8

Rural
75,67,753
92,19,837
99,57,424

1,13,81;335 -
.1,30,65,773
1,49,99,507

Situation -TTT

(Contd.below)

Population

Urban
25,67,300
30,73,279
33,19,141
37,93,778
43,55,258
49,99,836

Total

1,22,93,116
1,32,76,565
1,51,75,114
1,74,21,031
1,99,99,343

Actual growth rate of Punjab population has been 2.3 over
.the-period .1951-61- .
The estimates of Director of Econcyllics & Statistics, Punjab
'show higher population estimates at 1,36,10,856 in 1968.
This is due -to growth rate of 3.1 assumed by them for the
period 1961-66 and 2.90 for 1966.
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Further a breakdown in the rural and urban population .

was considered to he necessary, as per capita expenditure

on different, consumptionitems in. rural areas differs signi-

ficantly from that in urban areas, as will he shown later. ,

The break up of rural and urban popul -tion is based on the
. .

assumption of a higher rate of growth in urban isopulation

because of miE'ratjon from rural'to urban areas, and also

because some,villages will get defined as urban areas (towns)

as their population grows. The new agricultural technology,

rapid farm mechanization and increasing industrialization

are also likely to influence this trend. Thus the ratio, of

rural-urban population which remained stable at 77:23

through the period 1951-681s - assumed to become 75:25 during

the period under reference.

Base Period Consumption

Estimates of the per capita consumption of different

farm produCts in Punjab are available for the year 1964-65

from.the N.S,S. 19th Round .data. This forms the basis 
for

our projections of consumption requirements in the future

and also for working out the elasticity coeffidievits for

different food items. Table III .provides the estimated

mothly per capita food consumption for Punjab, separately

for the rural and urban .sectors-in•the year 1964-65.

The composition of .foodgrains consumed in the rural

as well as urban areas in Punjab thus turns out . to he

predominantly wheat followed by maize and pulses. 
Consum-

ption of grains and milk and milk products is gene
rally_

higher in rural sector whereas. consumption of fr
uits and

vegetables is higher in the ur:ban sector. It is 
interesting

to noe that base period (1964-65) consumption 
of•cereals

in Punjab is as high as one estimate of cereal 
consumption

in India in the year 1983-84 - This suggests .that the

elasticity of consumption of cereals in the st
ate Should

S.K.11ay: Demand for Food in India 1968-69 to 1983-84.
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Table. III

Estimates•forAv.erage', Moht,hly Per Capita Consumption
of Various Commodities (Yg./month) for Rural and
Urban Areas in Punjab in the base period 1964-65.

-Items Rural ' Urban

Rice 0.89

Wheat 11.42

Maize 2:01

Other cereals 0..38

Total cereals 14.70

Pulses 1.04

Foodgrains 15.74

Fruit and vegetables 2.23

Milk and milk products .5.90

0.51

9.92

1.16

0.13

11.72

0.88

12.60

3.07

4.20

be very low, may be zero, in the future.'

*Estimates of Per Capita Income

Per capita income projections depend upon, the rate of

growth of population and the overall growth of National

Income. Bases for population projections have been discussed

alr,eady in the earlier .section. 011 the basis of the invest-

ments proposed .in the Fourth Five-Year Plan, .the total .

income of the State is expected to go up by 6.7 : per cent per

annum (compound) as against 5 per cent of the country as a

whole. But the,pastperformance does not seem to ,justify

this high growth. rate. State Ancome,at:1952-53 prices

increased at the rate of 3.7 per cent during the period

.1952-53 through-1960-61:"-It.zrew.ata,rate of 4,8, per

cent per annum during the period : 1960-61 through 1965-66

The 'corresponding r.atps,,of.growth of. income for the

country as a whole were 3 ahd - 4,2T.per.centrespectively

at 1948-49 prices. The consistently higher rateoT growth
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of the State 's income' 'oompared to the all-India income,

provides justification in assuming a higher rate of growth

of State income in the years.ahead. Consequently, in this

analysis, we assume state income to grow at the rate of 6%

per annum during the Fourth Plan period, 7 per cent during

the Fifth Plan period and 8 per cent during the Sixth Plan

period. In view of the vast economic potentdality of the

State, we do not presume the rate of growth of the State's

income to slacken in at least the coming two or three

decades .

If these assumed rates of growth of income are

realised, projections of the disposable income, will depend

on further assumptions about the rate of domestic savings.

Because of the difficulties involved in projections.of. .

disposable income, we have based our demand projections

on per capita income and income elasticity, coefficients.

The estimates of per capita incbme for the rural *and, urban

sectors are obtained from the following relations.

Yr = CYu

and Yu = Y/cpr P
u

where Yr

Yu

per capita income for ,rural sector

= per capita income for urban sector

Pr 7 Population in rural sector

Pu = Populat,lon in urban sector

Estimate of aggregate income

= Ratio of pr capita expenditure for the rural

5. In any case, the.assumed rates of growth are only
rough estimates, and we do not propose to te rigid about
them.

. 6. These formulae have been adopted from "Demand for
Food in India," by S.K.

•••
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and urban sectors as obtained from the

N.S.S. 19th Round (which worked out to be

86)

The projections of the State income and per capita

income, so worked out separately for all tl-) three
4 • r

:situations and .for rural and urban sector are shown in

Table TV.

Estimates of  Income Elasticities of Demand'

The income elasticities of demand were.worked . out by

fitting a double logarthmic .function, i.e., log y-. Tog

a log where the'estimates. of, income elasticity are

given by the. parametre 'b'. 'y! stands forlDer Capita

consumption, (in physical,quantities) and.'x' for per capita

disposable: income—The elasticities were worked out for

rural. an. .urban sector separately, based on the data on

consumption. .quantities and expenditure obtained. from

the National Sample Survey 19th round, 1964-65._The,-

elasticities are given in Table V , With the passage of

time, however, the elasticity •coefficients might change,
depending upon the nature of the food products 'consumed

and the current level of their consumption; The current

level of per capita consumption of some of the products,

such as cer6als,- •is higher in' the States as compacd to

India as a whole'. One has', therefore, to he. cautious while

making use of fixed elasticities (of the year 1964-65 in

.this case) for such products. This is .especially true for

.the .product.s. where the current consumption level is high

and 'income elasticity also works out to be hig11:-in.the.

base period 1964-65:: Ke have, therefore, assumed sotewhat

different income elasticities for such products while.

projecting per Capita .demand. For .example,, our estimates

for 1973-74 for cereals are•16.70 kg. per -month for rural
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Projections of State and Per Capita Income at Constant
Prices (1951-52). in Pur1 and Urban areas of Punjqb

State
Year income  Situatidn 1 S it uat ion li bituat ion III- 

(Rs. Rural Urban Total i.ural Urban • Total Aural Urban Totals
crores

•••••••

u) 1965-66 532.1)4' 417.57 4555 434.41 417.57 485.55 434.41 415.91 483.62 432.84

1968-69 636.70 464.18 539.75 483.09 464.18 539.75 483.09 460.79 535.81 479.56

1973-74 852.00 545.85 634.72 568.'06 545.86 634.72 568.06 539.49 627.32 561.44
0

108-79 1195.00 672.76 782.28 700.14 669.81 77.5 697.07 659.12 766.42 685.90

1983784 1755.00 873.59 1015. 0 909.14 860.63 1000.74 895.65 843.20 980.47 877.53n,

* Actual as required in statistiGal .abstract of Punjab 1968. Total capital income as
well as its break up in rural arid urban per capita income have, hover, been based
on our populatiop estimate as given in Table 11.

-e
4-4

.•
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Table V

Income Elasticities of Demand

Item Rural Urban

Wheat .5176 .3383

Maize -.045 .4._ .2574

Rice .0593 -2951

Cereals .5950 .2882

Pulses ' .43251 .3408

Foodgrains .4433 .2785

Fruit. & vegetables 1.0700 .9500

Milk 1.5100 .7092

.••
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sector .in case of income projections given by situations
,1-1d .11 in Table IV and 17;29 Kg per month in case of
situation III.. The estimated per capita consumption for urban
sector for the same period is 12.50 K. per month in case of
situations I and 11 and 12.72 Kg. in case of situation
For rural sector this is the maximum average consumption of
cereals (17.29) that can be achieved. Even this is too high.

.At such a high level of cereal availability, the consumption
• pattern would change in favour of more protective foods
and increased production of cereals would be diverted to
feeding-animals. If; however, we project .further with the
same income elasticity; the estimated per capita demand ,
would work out between 26 and 28. Kg. per month for 1978-79
and 1983-84 respectively which are absurd figures. We,
therefore, make an assumption' .of zero elasticity for total

• cereals, for rural sed,tor, from 1973-74 onwards. Since
maize consumption shows 'negative income elasticity, this
permits other cereals (especially wheat) to keep increasing.
But by 1978-79 9ven the income elasticity of demand for
wheat shoujid go down to zero,

In using these ciasticity-coefficients for demand
projections.it .is further assumed that the structure of
population, its occupational sub-divisions, as well as the
relative prices of agricultural commodities (food - products)

will remain unchanged over the period of projection. The

assumption isnot very unrealistic, as the demand for

agricultural commodities is less susceptible to changes due
to high degree of stabdlity in tastes and habits of the
people over a short period of time, a decade or so.
To the pxtent,Thowever, suchschanges do take place, the

elasticity estimates and demand proje'c'tions will gowrong.

Estimated  Demand for Selected Commodities ,.a

• To estimate the aggregate demand. for food items the

methodology followed is to estimate the .per capita
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•consumption in the rural as well as urban sector and ,to

multiply it by the corresponding 'projected population at the

end of the projected period. The estimate of per capita

demand for each item, both for the rural and urban sectors,

for all the thi-ee situations are determined by using the

relationships:

d
it 

d.
ao (Y0 ÷ ei (Yt Yo)

Yo

where consumption demand for ith commodity in the
st

year t

d. 
o 
= consumption demand .for ith commodity in base

i 
period

o 
- per capita income in the base peiiod.

t 
per .capita income in t period

C.
1

= Income elasticity coefficient

The projected per capita demand for the selected commodi-

ties-worked out with the method described above is

presented in tablp. VI (i), VT(ii) and VI (iii) for the

three alternative, population- situations and for rural and

urban sectors separately.

As noted earlier, the Punjab iz already at higher

level of cereal- consumption:than the country as a whole.

During the: two decades since 1964-65 the per capita

consumptim.of c917p4lp is therefore estimated to increase

to 16.70 and 15.06.kg. per month for rural and urban

sector respectively for situatibn 1, to 16.78 and 15.30 kg.

per month for situation 11, and 17.29 and 15..19 kg. pr

month for situation III.from the base perio0. consumption

of 14.70 and 11.72 kg.. per month for rural and urban

sector respectively. Punjab is a mainly .wheat eatihg

region, where wheat forms about 80 per cent. of the total
-.•
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Hi
c--' Rice .89 ,51. .90 .53 • .91 .55 .92 .60 .95 -.67
u
.-D
o Wheat 11,42 9.92 12.08 10.29 13.23 10. 81 14.03 . 11.97 14.03 13.58

13,

•'-i 
ithize 2.01 1.16 1. 99 . 1.13 1.96 1.08 1.76 . . -0.98 1.70 .83

.4
ri Cereals , 14.70 , 11.72 15.-68 12.05 16.70 12.50 16.70 13.51 16.70 15.06

cf)
Q 

Pulses 1.04 O. 88 1.09 .91 1.18 .96 1.21 1. Q6 1.53 1.17,

Fopdgrains 15.74 12.60 16.77 12.96 17. 88 13.746 17.91 .14.57 l.23 16.23

••••

Table VI (

Per Ca- ita -073nsumpt ion Demand for Different Food Items (kg, month)

SITU/a-EON I

Item

1964-65 1968.r.69 1973774 1978-79 1983-84

Rural Urban Rural Urban Aural Urban Rural Urban rtura 1 Urban

Fruits and 2.23 3.07 2.50 3,39 2 .96 '3 .84 3.69 4..E5 4.Ei3 6.25
- vegetable

Milk and 5.90 4.-20 6.9 5,03 .648- 6.19 11.34 8. 77 15.63:  12.36
milk pro ducts
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Table VI ( if)

Per Capita Consumption Demand for Different Food Items (kg nionth

S IT WE ION II

1964-65 1968-69 1973-74 1978-79 1983-84
Item Rural Urban Rural Urban Rural Urban Rural Urb.an Rural Urban

Rice . 89'

Wheat 11.42

iaize 2.01

• Cereals 14.70

Pulses 1.04

• I000dgrains 15.74

Fruits and
vegetable

ivalk -and-- - 5-.90 4.20 6.89 5.03 6.19 lie 28 8. 71 l535 12.13milk products

.51 .90 .53 .91 .55 .92 - .00 .95 .67

- 9.92 12.08 10.29 13.23 10. 81. 14.09 11.95 14.09 13.46

1. 16 1. 99 1. 13 1.96 1.08 1.86 0.98 1.73 0. 84
11, 72 i5.68 12.05 16.70 12.50 16.78 13.76 16.78 15 30

0 88 1.09 .91 1.18 .96 1.31 1.06 1.51 1.30

12.60 16.77 2.96 17; 88 13.46 18.00 1.4. 82 l.29 1 6. 60

2.23 3.07 2.50 3.39 '2.96' 3.54 367 4..3 • 4.76.....6.2.6



Cr\
Table •VI (

Per Capita - Consumption Demand 'for D.ifferen:'t Food Items-- (kg/month

S IT U.ia ION III

1964-65 1968-69 1973-74 1978-79 1983-84

Item itura 1 Urban rtura 1 Urban Rural Urban Rurdi Urban R.ural Urban

Rice . 89 .51 .90 . .53 .91 .55 .92 - .60 .94- .66

wheat 11.42 9.92 12.06 10.28 13.1.8 10,91 14.37 11.E 14.37 13.37

. . 2.01 1.16 - •1.93 1.13 1.96 1.07 1.89 ..9/ 1. 84- .85

Cereals 14..70 11 .72 15.64 12.08 -17.29 12. 72 17.29 13.b9 17..29-, 15.19

Pulses 1.04 0. 88 1.09 .91 1.17 ..197 1.30 1.05 -1.50 1 19

Foodgrains 15.74 12. 60 16..75 12.90 46 .13. 70 1.50 14.74 18 79 16.38

Fruits . and Z....23 . 3 .07. • 2..49 3.38 2 94. 3.93 3.62 4.77 4.68- 6.06
vegetable

and 5. 90 4.20 6.€6 5.01 8. 55 6.42 11.11 8.57 15.05. • 11. 88
milk products
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cereal consumption: Pulses are major source of proteins
and form an iimportant constituent of a balanced diet But
the prOjeced .trend - ofThonSu4tion of pulsesdoes not show
any significant increase. The largest increase, however, is
likely, to take place in case of fruits and vegetables and
milk and milk produc'ts. For these two groups the consumption
demandis, likely to be more than doubled by 1983-84.
Table VII provides the projected aggregate demand for
selected .j.ems upto.l983-84 for all the three situatiOns,

separately based on different assumptions of population
growth: Appendices 1 to 3 give the rural and Urban break-
down of the. corresponding estimates for all the three

situations.

These projections throw upsome interesting results
on theconsumptibn.requ'irement's for different items during
the next -Oarep plan period.s., As per the most conservative

estimate (4.ttietion:I).the total cereal requirement for •

consumption will increase from,23.36 lakh metric tons in

1968-69 to lakh metric tons in 1983-84. ,For pulses

the increase: will be, from 1,.;65:to 3.57 lakh metric tons.
For ali*tood&ains demand will increase from 25:01 to

41-07 1011, metric tonsiduring this period (almost double
the *quality cOnsuined-in=the year 1964-65).: Under

situation 11 of population growth, the cereal requirements

for consumption will Increase from 23.36 to 39..58 lakh
metric tons, pulses from 1;65 to 5.42. 1akh metric tons and

foodgrajIns.froqi 25 01 to 43.01 lakh metric tons during

this period. the _case, of situation III of p'ppulation

projections, ba,s6d on the assumption of a higher rate of

population gro14:th,.the consumption requirement's for cereals,

in, 1983-84. Would go .Uptq.41.30jakh tons and all foodgr.ains
f•

to 44.78!lakhtons:. Demand ,f or' fruits and vegetables and,

milk and :Milk products will be almost three times the
estimated ,c1.6mahcl for 1968-69.

I•
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Table VII

Aggregate Projected Demand for Different Food Items in Punjab

Wheat ivia iz e

S LE UAT ION- I

Cereals Pu3 se s Food-
2-rains

( '000 metric ton s)

_ Fruits
ye 'etable

1964-65
1968-69
1973-74
1978-79
1983-84

116.88 1623.36 262.24
.127.68 1839.72 280.68
147.60 227.20 313.20
172.08 2732.09 343.44
202.88 3199.93 366.00

2051.04
2336.32
2816.65
3257.08
3773.52

147.00 2198.04
165.24 2501.56
202.44 3019.09
240.14 3497.22
333.56 4107.08

358.56
430.56
574.28
815.16

1201.08

and
'milk products

804.72
1016.16
1444.68
2190.96
3431.16

S ir UAT ION II
Rice 'vlh eat Iaize Cereals Pulses Food-. Fruits 8c, iiilk 6c, milk

gra in s vegetabh a -pr odu cts

1964-65 116.88
1968-69 l27.6 8
1973-74 147.60

- 1978-79 172.80
1983-84 204.88

1623.36
1839.72
2272.20
2779.04
3291.81

262.24
280.68
313.20
344.12
372.12

2051.04
2336.32
2816.65
3296.52
3958.48

147.00 2198.04 358.56
165.24 2501.56 430.56
202.44 3019.09 574.28
256.56 3553.18 814.63
342.71 4301.19 1201.56

804.72
1016.16
1444.68
2188.32
3440.00

•

SITUATION III
Rice Vvheat :maize Cereals

1964-65 117.24 1629.36 265.16 , 2058.60
1968-69 128.64 1850.52 270.79 2349.96
1973-74 149.28 2296.80 316.32 2940.48
1978-79 175.56 2953.56 347.03 3526.36
_1983-84 208.80 3478.68 382.18 4130.68

Pulses Food- Fruits &
grains vegetables

147.48
166.44
204.00
258.72
347.40

2206.08 360.00
2516.40 432.12
3144.48 580.44
3785.08 816.84
4478.08 1206.00

hilk and milk
prcducts 
807.60

1019.28
1460.04
2189.88
3451.68

•
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Non-Human Consutption

Since per capita cereal consu,mptionsis high in the

State and the increas6in:it is likely to level off sqon

due to the increasing incomes, consumption of milk and milk

products, , meat and eggs is going to increase appreciably '

during this period. Milk and productsmilk 'is estimated to

increase more than 3 times over this period. This development

suggests higher 'utilisation of grain's,:esbecially maize, as

animal feeds The efforts of the State :Government in the

direction of development of dairy and 13oultry'industryjn

the State is likely to elicit a favourable response from the

farmers. On the other hand, wastage of 'grains will be

,reduced due to development of better handling and scientific

storage. facilities. Seed requirements will'remain,almOst

unchanged as a. percentage of total consumption. If at all,

it might decline somewhat clUe to introduction of high-

yielding varieties of crops, which havp: high, produ,ction-seed

ratio. However, it is difficult to exactly .quantify the

possible increase in all these items of the non-human

consumption. All the Fame, the direction is clear, and it

may not be very unrealistic to assume the,fol.lowing.inerease:

Period Assumed non-human consumption
as: percent of human consumption,

1964-65 to 1968,69 10

1968-69 to 3_973774 11

1973-74 to 1978,79 13

1978-7 to 1983-84 15

This trend, or at least the pace, might however get

.arrested, if due to heavier demand from outside the State,

prices ' of foodgrains Shoot up and it becomes relatively

less profitable to:convert:the-grains into Milk, meat and. .
eggs. At this point of time, llowever, the situation seems



Table VIII

Human, Non -human andTotal Cereal Consumption in
the State of Punjab under Thiee Population
Situations 1.964-65 throu gh. 1983-84. 

Year Human con stript ion
SITUATION

(j.n• 1000 metric tonnes)

No n-h.uma n con sum- t ion• Total dema nd
SITUATION SITUATION

1964-65 2051.04 2051.04 2058.60 205.10 205.10 205.86 2256.14 2256.14 2264.46

1968-69 2336.32 2336.32 2349.96 233.63 233.63 234.99 2569.95, 2569.95 2584.95

. 1973-74 2816.65 2816.65 2940.48 309.83 309.83 323.45 3126.48 3126.48 3263.93

1978-79 3257.08 3296.52 3526.36 423.42 428.54 458,42 3680.50 3725,06 3984.78

1983-84 3773.52 3958.48 4130.68 566.02 593.77 619.60 4339.54 4552.25 4750.28
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to be encouraging and it doe's not seem to be unrealistic to

make these assumptions about non-human consumption of grain
s.

The total cereal consumiDtion on this basis will be as given

in Table VIII.

Table IX summarizes the increase in the food requirements

,of the State in terms of percentage increase in total de
mand

for various items during the next 15 years period, i.e.,

1968-69 through 1983-84 indicating relative importanc
e and

shifts in importance of different items in consumers d
emand

over this period.

Table TX

*Percentage Increase in Consumers Demand

during 1968-69 through 1983-84

Items Situation situation Situation

)
Rice 58.89 58.89 62.31

Wheat . 73.99 78.92 87.95

Maize 30.71 32.58 41.13

Cereals 61.53 69.43 75.77

Pulses , 101.86 107.40 10,8.72

Foodgrains 64.18 /1.94 77.95

Fruits & vegetables 178.95 179.07 179.09

Milk and milk products 237.66 238.52 239.82

Amongst cereals, the. maximum percentage in
crease in

demand is thus noticed in. case of wheat 
followed by rice

and maize. Of all,the.items, demand for m
ilk would record

the highest percentage increase, about 2.3
8 times. Next

highest increase is for fruits and ve
getables with about

1.79 times increase in demand in the 
three alternative

:situations,
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'TT

Pro ections of Selected fricultural Commodities

• 
In'this section an attempt la made to project the

supply of major foodgrains7 in the 'State of Punjab as it

would be at the end of the F6urt1i, Fifth and Sixth. Five-Year

Plan periods, i.e .1973-74, .1978-79 and 198384.•Four crops,

i.e., wheat,\ maize, bajra and paddy have been considered in

this study. These crops cover 79 per cent of the acreage

under foodgrains and account ,for 90 per cent of the total

foodgraink production in the State . All cereals together

account for 91 per cent of the total foodgrains. This means

97 per cent of the cereal crop is accounted for by these

four crops. Per cent share of cereals in total foodgrains

production has increased from 76 per cent in 1960-61 to 91

per ceryt in 1967-68, as detailed below:

Year F66dgrain Cereal
production production
('000 metric ('000 metric
tonnes) tonnes)

Prod.of
selected
crops
(wheat,
maize,
rice &
bajra)
( '000
metric
tonnes)

Cereal. Selected
as per- cereal
cent of produc-
total tion as
food- per cent
grains of total
produc- food-.
tion grain

produc-
tion

1960-61

1967-68

3198

5368

2442

4883,

2390

4732

76.3

90.9

74.7
88.1

Production of a crop depends upon the acreage under

the crop and the yield per acre. -Yield of the crop in turn

Supply here is :taken. as equal to production. The State
being surplus in foodgrains; whole of the additional
productions becom6s supply in- the absence of any sizabl,e
storage capacities with the farmers.
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dependa upon the use of several factor-inputs such as

manures and fertilizers, irrtgation, improved seeds, efficient

contrpl of diseases through plant .protection measures., along

with such other factors that are beyond the control of the

farmer, viz., variation in rainfall, temperature, humidity,

etc. In projecting the supply of these commodities only the

dontrolable factors have been taken into consideration_

Certain assumptions with regard to. the,dfrection and tempo

of 'economic development, :behavioural responses of the

farmer to the price of the products and to the policies of

the Government have been made. It is assumed that,

in agriculture will continue at - a trend

rate and :farmers will respond to pric.e incentives and Al-s-

incentives as they would affect the .profitability of

different crops. Since India has bepp. fa.cing.acute shortages

-in foodgrains and is still importing, it is assumecl.that the

Government policies will not turn the terms of trade

unfavourable to the producer of foodgrains in India Supply

of,foodgrains here has been assumed to, be directly dependent

upon the magnitude of the changes in the following variables:

(i) Expansion of acreage

(ii) Irrigation

(iii) Fertilizer •

(iv) Improved seed

(v) Control of diseases and insect pests.

Acreage 

At present the extent of culturable waste land in

the State is estimated at about-168.thousand hectares,

Appendix 4 gives the details * culturable waste .land in

the State during. 1950-51 through. 1967-68. These data when .

plotted in graph (1) show two distinct slopes. The decline

in culturable waste land was rapid during the period 1950-51

to 1962-63, thereafter the decreasp is very slow and appears
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to have almost ceased. We assume that the decrease in
,

culturable waste shall follow the trend since 1962-63. The

trend in culturable waste land for the period 1963-64
•

through 1968-69 can be .represented by a straight line

=-192.4. 4.6x

where Y refers to culturable 'waste land i '000 hectares

and x refers to time period.

Based on this trend, line we projected the culturable

waste land at the end ,of each plan. This worked out to be

as under:

1973-74

Culturable *waste land
('000 hectares)

44ditional area that may
come under plough

('000 hectares)

1978-79 1983-84

141.8 118.8 95:8

23.0 23.0 23.0 .

This. gives us an estimate of the area that shall, come,

under plough during -this period.

This" 'increase 'in cultivated area "is not much and as

such the main burden of increasing foodgrains production

will 'he on the expected rise in per acre, yield rate of the

crops. Thus we need to estimate the changes that will be

brought about in the yield increasing factor-inputs 'such as,

irrigation, fertilizer; etc.

Irrigation

Indan.agriculture has remained and 'shall continue to

remain for a long time to come heavily dependent upon the

vagaries of nature Uncertain rainfall has been the major

cause of droughts and floods causing failure of agricultural

crops in the country. Hence the importance of assured and
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timely water supply through irrigation in reducing, the

dependence of agriculture on nature cannot he denied. New

high-yielding varieties of crops have a .higher• water

requirement and need assured . irrigation.- In.. Punjab net sown

area .that is irrigated has grown .from 53.8 per cent in

1960-61 to 57.3 per cent in 1967-68. The major sources of

irrigation have been canals, tube-wells and other -wells,

While canals play an important role in providing irriga-

tional facilities, it is admitted that the entire area of

,the State cannot be covered by the source of irrigation.

There is in. fact very limited scope for increasing the

area under canals in future.,

Punjab has large reservoirs. of underground water

suitable for irrigation purposes, except in a few pockets,

such as parts of Bhatinda and Ferozepur districts. There ,

is. thus a tremendous scope of increasing tube-well irriga-

tion in the State. It is all the more important to develop

tubewell irrigatior,. because unlike canals it is a mo.re

assured source of irrigation. In Punjab large scale

programmes for installing tubewells are being taken up and

it is proposed to install 2 lakh additional tube-wells by

the end of 1973-74. Presently some 70,000 tube-wells are

in operation'. The necessity of such an 'expansion in tube-

well irrigation has been felt because of increasing

requireme.nts .of water for the expanding acreage under high-

yielding var'ieties of crops.

In fact, during the last decade, the expansion of

irrigated area in the State has been due mainly to the

4, increase in the number of tube.-wells. The .area irrigated

by the canals has remained unchanged a..fter -reaching a

peak in 1965-66. (See Appendix 5 8c: 6).. On the other hand,

there were almost six:times as many tube-wells in 1968.-69

as there.were in-.1960-61. The area irrigated per tube-well,
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however, decreased. This is an indication of increase in
the intensity of assured irrigation available per ace in
the State which is a pre-requisite for growing crops of high.
yielding varieties. Based on the trend line fitted to the
area irrigated by wells as a function of number of tube-
wells installed the following results were obtained:

AT 763.1066 .00556N

where AT indicates area irrigated by tube-Wells in '000.
hectares and N the. number 'of .tubewells installed. It was
stated earlier that by 1973-74'2•lakh - more tubewells are
estimated to he installed in the. State, This amounts to an
increase of 1875 thousand hectares in the .irrigated area of
the State by the ehd of. the Fourth Plan. (This compares well
with the planned expansion of 11898 thousand hectaras:by: the
State Government during the Plan period) If this is, achieved
the net area .sown irrigated .will go up to. 80 per cent of
:the total net arga sown in the -State by the end of 1973-74%
With the likely increase in net area sown due to the cu)_ti-
vablemaste land that will be put under plough, the area
irrigated shall be about 79 per cent. It ies provided in
the Fourth Five-Year Plan that 'soil and water management
work will be made obligatory case .of each tubewell
installed, and special finahcial provisions will be made
for the purpose. It is estimated that with this provison
alone it will be possible to irrigate about 25 per cent of
the additional acreage through the already_existing water
resources. There is threfore sufficient reason to believe

8. The calculations of net area irrigated as per cent
of total net area sown have been made on the basis of
present. figures of total net area sown (3992 '000 hectares).
The total net ar,ea hoWevet-, likely to 'increase .
as is shown in section on acreage expansion.
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that irrigation will .not,Prov,e a serious constraint on_the.,• , . - .•- , - . ....
:Statds agriculture .during the period under projection and

- the whole of -irrigable.hnd '(Dy. wellF. ind•tubewells),IA'iill be_
.commanded by assured irrigation resources after the year '

,
1973-74.

Fertilizers

, Fertilizer is another crucial input for au'icultural

production Consumption of fertilizers in. the State of '

Punjab has. gone up. from 49,162 tonnes in. 1961-62 to 5,45,256

tonnes, in l96-69 (Appendix 7). Taking:into consideration

the area under different crops and the probable area .that

will come : under high -yielding varieties, the State has

planned 'to 'raise the targets for application of nitrogenous .

fertilizers, by about,:tbree times, 'phosphatic fertilizers -

by about eight times, and potassic :fertili,zers by. Wbout.

20 :times by the end of Fourth Five-Year Plan, Surveys

conducted by the Depatttent . of:Agriculture in Punjab in

1963-64 have shown that on an aver age farmers apply

than 50 Per cent of ,the 'recommended doses_of'fertilizer. to

all the foodcrops. This poses . a problem of diffusion. Since

this surveywas conducted seven 'years ago ,and in the meanwhile

new high.-yielding crop Varieties have been introduced with

much greater profiability, ,it is quite reasonable, to

assume that the recommended doze will, he .applied-upo, 70

per cent by 1973-74, 80 -per cent by 1978-79, and 100 per

ce.nts.by.1983-84 in case of wheat, and upto 50 per cent

by 1973 /4 75 pr cent by 1978-79 and 100 per cent ,by

198.344 .in case of ,a1I.other crbps On the crops other than

wheat:, a. low - perbentageof...recommended doze as compared to

wheat is presently -being .applied.

9. Report on the Survey for Estimation of areas

brought under improved agricultural practices, Punjab,

1963-64. .
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Improved Seeds

• This variable is not assumed to pose any _serious
problem in the coming years in the extension of 4igh-yield-
ing programme. Even at present there .is no shortage of seeds
of improved variety. Surveys in Punjab

10
 have shown that.

farmers use the recommended quantities of seeds. It is
therefore assumed that seed will not he a serious constraint
on production programme, and in the year 1973-74 the
recommended quantities and qualities of seed *ill be used
by the farmers.

Plant Protection Practices'

Cropping intensity in the State has been on.. the increase
(Appendix 8), It has gone up from 117.67 in 1960-61_to
136.30 in the year 1967-68. With an emphasis on further

increase in the ,dropping intensity, greater attention has

to be paid to plant protection measures against pestsand
12 -

diseases, It is planned co attain an annual target of seed

treatment covering .12.7 lakh hectares under paddy, maize,

bajra, groundnut, cotton, sugarcane, etc. Rat control
measures will he extended to 13.3 lakh hedtares whereas,

. ,
12.1akh .h.ectares will be covered for the control of

various .pests in the areas that get seriously affected

enblock.',

All these measures shall go d long way in increasing

yield per hectare of the crops. • Therefore, the main efforts

that shall account for raising total foodgrain production

shall be through

(i) Raising yield per acre

(ii) Multiple cropping

(iii) Increase in cultivated area.

10, Ibid 

Draft Outline of Fourth Five-Year Plan, Punjab.,
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We now prbceed to project the production of crops one
by one. We shall, of course, have to make some assumptions
that should appear reasonable under.the set of conditions
already explained. Projections here are made at three

different levels corresponding.to different. sets of assump-
tions at each level.

Case I

This may be taken as a very conservative estimate. It
has been assumed here:

1. That total area under crops shall not change over ,
the projection period and only the distribution
of this area under high-yielding varieties and local
varieties will change.

2. That the level of inputs (fertilizer, seed, etc.)
shall not change during this period and V will remain
at the current level. This implies that the average

- yield per acre of high-yielding varieties and local
_varieties shall remain constant during this period.

Case II

The first two assumptions have been allowed to he

relaxed. It has been assumed:

1. That area under crops will grow and this increase
.shall be po„ssible only through the reduction in
culturable waste. This newly cultivated area will
be distributed among thCV different crops in the
same proportion as the current cropped area.

2. That the level of fertilizer application shall. also'
change over this period. It has been assumed that
the level 'of application shall change as already
explained earlier.

Case TTT (Wheat only)

Fertilizer usage and the expansion of cultivated
.acreage remaining the same as 'in case II. An additional
assumption made. here is that the entire area under. gram .crop
which competes with'wheat will be put under /Wheat. as it
comes under the assured irrigation.
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With these assumptibns we proCeed to project the

production of each crop.

Wheat

127

During the-'yparl9(?8-69 the area .under wheat has 'been

estimated at 2063 thousdnd hectares of which 1194 thousand

hectareswas under high-yielding varieties (Table X) and the

rest, i.e., 869 thousand hecthres'under ocal varieies: Of

the total area under wheat more thah 70 per cent was irri-

gated. High-yielding varieties occupied about . 60 per cent

of the total area under.-14-1eat. -It is envisaged that by the

end of Fourth Five-Year Plan the area under. higlayielding-

varieties shall be as 'much 1418 thousand hectares12-

out of the total expected area under Wheat- of about - 2000.

thousand hectares, i.e., roughly 'about 70 per cent. Since

the present area. under wheat is more than what is envisaged

to be at 'the -end of FOUrth Five-Year Plan, •we have assumed

that the area 'tinder hih.yieldin varieties shall be

cent of the present areaand shall grow to 85 per cent

at the end of the Fifth Plan and to 95 per cent at the end

of Sixth Plan', leaving a margin of 5 per .cent to other .
varieties.

Average Yield

Farm management surveys being conducted in Ferozepur

district recorded the 'following average yields (quintals

per hectare) for Mexican (i.e., high-yielding) varieties

.and_localAdesi) varieties for two years

.Year . Mexican

196768
1068.-69
Average :

29.92
• 22.46 
26.19

Locl

13.63 
16.18

12.. Target set. in Fourth Five-Year Plan of Punjab
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The ratio been .Me.xican and, desi ,varieties range

between.' 160i106 • - 165:100. Thie --shows that on the average

Mexican varieties yiejci, 60'to 65' per 'dent more than local

The average - yield of the State has been estirna- ed .:to:..),-)e

21..77 quintals per heptare. .This includes high-yielding and•
local vafieties • both. Knowing area .under

Varieties and 'local varieties we apportioned this, yild

.into Mexican and local in such a way, that it hears the

ratio 162.25:l00130 With this the yield war ked:. out to be

26' quintals per hectare of Mexican and -16 quintals per

he6tare of desi. Under the assumption of constant technology

the 'average -.yield for the State was thus taken to be .26 _

and 16 :quintals per hectare for the period ' under projection;

Holding the input use constant as - assumc-d urider case'f:r the

production projection worked out to be as shown in 'Table 1.

Table X

P,roject.ions for Wheat Productions in Punla

1968-69 1973-74 1978-79 1983-84

,
Area under wheat ( '000 Ilect )\ 2063 2063 2063 2063

.,.
' Ar ea.' under ii . Y .17. ( Wheat ) ( " ) 1194 i444 . 1753 1960. ,

Area under local varieties (") 869 619 ' 310 103

Av.yield II .Y.V. ( qt,lsi hec. ) 26 •26 26 26

Av.yield local varieties
(qtls./hect,)

Fertilizer application

Production -P000 tonnes )

16 16 16 16

Same as is being used at
present level.

4494;8 L7144.8 5053-.8 5260. 6

•••••••••••

13. This is done as follows.: Let' the -ydelds- be 162.25 x

and ;100 x for Mexican .an'cl . desi reoectivCly ,•,.,
Then 3:62.25 x jarea. under 100 (-ai-e70 ...under de si =yield

Total *area -

Solution gives value'of x and hence yield of ,Mexican and

desi bearing the given ratio.
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Under these conservative assumptions. as in case I the',
production of iheat shall increase to .4744.8 thousand metric

tonnes by the end of Fourth Five-Year Plan, 5053.8 thousand

metric tonnes by the end .of Fifth Five-Year Plan and to .5260.6

thousand metric tonnes by the end of Sixth Plan.

Case IT

In this case the first assumption of case i has been

relaxed and the area under wheat is assumed to increase

exclusively due to decrease in theculturable waste during

the period under projection. Out of this additional area

that comes under plough, the. area devoted to wheat crbp shall

grow .in the proportion. that wheat hears to •net area sown at

'present. The area under wheat as a per cent •of net area sown

comes to 44.83 1967-68 (Appendix 9). We therefore

apportion 45 per cent of the reclaimed land to wheat crop.

The area under wheat crop will thus grow as shOwn'in Table XI.

The second assumption of constant technology has been

relaxed. It has been assumed that during this period higher

and higher percentage of fertiljzer use shall be. *made: 4s

already mentioned survey by the department of agriculture

have shown that farTers used less than 5,0 per cent of

recommended dose. Hence we assume that its use will go •to

70 per 'cent, 80 per cent and 90 per cent of .the recommenda-, • - •
tions in the three projected periods respectively. Taking

the recomqended dose ..tb be 120 kg/hectare, i.e., the

optimum for Mexican wheat, the corresponding yieldshave

;been obtained by,using :the production function for Wheat

crop for Punjab.

2209 .+' 29.010.' N : — 2*.

* Based on All India coordinated wheat trials.
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The yield. of local wheat has been kept maxin4um at 18

quintals per hectare. ,The. production estimates in case II •

thus worked •out to. he as shown in Table XT.

Table XT

Projections of Production of Wheat in Punjab

Case T_

• •••

..••••••••••••••.•

l968'-69 1973-74 1978-79 1983-84

Area under wheat ('000 Hec.) 2063 2073.35 2083.70 2094.05

Area under high
yielding varieteis ( " ) 1194 1L51.34 1771.14 1989.35

Area under local
varieties

Average yield of
high-yielding
varieties(quintalo
he

Average yield of (
local variety

Y?

per

869 622.01 312.56 . 104.70

26 • 39. . 40.5' 42.0

••

•

16 17.0 18.0 18.0

Fertilizer level of • 50% 70% 80% . 100%
'recommended doze "

Production ( '000 rietric tonnes) 4/4.94.8 6717.6 7735.7 8543.7

.*Based on All India coordinated wheat trials.
••••••••••••••••••........•

•

Production under these assumptions thus will increase to

6717.6, 7735.7 and 8543.7 thousand metric tonnes by t116

'end of Fourth, Filth and Sixth Plan periods respectively.

' Case TTT

Fertili7.er and other inputs level remaining the same• .
as incase 11, the additional assumption is made here that

•••-•-••
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the area under gram shall be replaced by wheat on the

additional acreage brought under irrigation. It can be seen

that area under gram is decreasihg. steadily-(Appendix 9).

We have assumed the decline to continue at the same rate.

We further assume that the area released from this crop

shall go to wheat. The decline in gram area seems to be

occurring at a constant rate and as such the straight line

fitted to this data worvs out to be

946.89 - 49:06 t

Projecting the decline with the help of this equation the

additiorial area that would go to wheat shall be as under:.

1973-74 l978-79 1983-84

Area transferred to wheat crop
from gram '000 hectares. 270 515 530

Under thdse assumptions, the production has been estimated

as shown in Table XIT,

In.this case wheat production will increase to

7592.46, 9647.62 and 10706.03 thousand metric tonnes at

the end of Fourth Fifth and Sixth Plan periods.

Table XTT

Projected Production of Whe'at in Punjab

Case TTT

1968-69 1973-74 1978-72 1983-84

Area under wheat ('000 hec.) 2063 2343.35 2598.70 2624.05

Area under high yielding (ii) 1194 1640.35 2208.89,249285
varieties.

/Area under local ( " )
varieties

Average yield of high
yielding varieties.(Qtla: per
hectare)

Average yield of local:varieties 16 17.0
.(Qt1s, per hectare)
Fertilizer level. 50% .70/0 80 100%

Production ('000 metric tomes) -4494.8 7592.46 9647.6210706.03

896 703.00 389.81 131.20

•26 39.0 40.5 42.0

18.0 18.0
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Area .under paddy in the State has:been estima.ted,at

345 thousand,hectares in the year 1968-69, of whicll only

26.30 thousand hectares was under improved (high-yielding)

varieties and rest.under local. Area upd,er high-yielding

varieties forms only 7.62 per cent of the total area under

paddy. It has been envisaged to brinp, 142 thousand ,hectares

under high-yielding varieties of paddy by the end ,of Fourth

Plan period. This constitutes 40 per cent of the present

area under paddy. With the higher yield potential of newly

released paddy varieties, the area under paddy (high-yielding

varieties) is assumed to go u to 75 per ceht and 90 per

cent by the end of 1978-79 and 1983-84. This is, because,

once the rate of adoption has accelerated it will be...

higher in the beginning and will slow down' at -a. later

stage. Another encouraging feature is that 'high-yielding

varieties of paddy require less water compared'tolocal

ones .'Almost about 90 per cent of paddy area is already

irrigated; ' as such there seems tb be no reason why farmers

should. not .go in for the new high-yielding varieties. In

our estimates of 'shlft to high-yielding Varieties, we have

left a margin of 10 per cent area for the fine local

varieties that commnd a higher price.

High yielding varieties of paddy yield about 50 to_..60

per cent more than local ones and as such we have assumed

a ratio of 150:100 in •this case for apportioning the present

yield (in terms of husked paddy) in the Sate, i.e., 1304

quintals per hectare to high-yielding and local varieties.

The present average yield of high-yielding varieties of

pad0y works out to he 20.80 quintals per hectare and of

local 13.60 quintals per hectare.

In case I the production works out to be as shown

in table XIII.
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Table MT'

Projected Production of Paddy Rice in Punjab

Case T

1968-69 1973-714 197'8-79 1983-8),

Area under paddy ('000 hect.) 345.00 345 345 .345

lidoptiOn level for high 7.62% 40.00% 75/0 90%
yielding varieties

fir ea under high-yielding
varieties.

Area under local
varieties

Average - high--
yielding varieties.
(qtl. per hectare)

Average yield: local
varieties

Fertilizer level

Production: ('000 tonnes)

YT)

26.30 142 258 310

318;70 203 87 35

20.80 20.8 . 20.8 20.8

13.60 13.60 13.60 13.60

Same as in the base year•-

- 4-88:14 571.44 654.96 692.40

The production would thus increase to 571.44 65496 and

' 692.40 thousands metric tbnnas by the.year 1973-74, 1978-7449
and 1983-84 respectively.

Case TT

Area under paddy is assumed to grow following •

reduction in culturable -waste. This crop bears a ratio of .

.08: I to net sown area. Hence 8 per cent of reclaimed land

is, assumed to go under paddy crop.

Again, so far as yield is concerned, it has been

assumed that farmers will move to present optimum level.
113.

II. It has been assumed that present optimum technology
shall remain unchanged over this period.
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of fertilizer use by 1983-84. The optimum yields have been
15worked out from the followin.g- production .f,unctions.

Y
H =1)32.388+ 31.080 - .106N'-' '

= 1067 90O 22.160N - .100

refers to yield of high-yieldj_ng varieties in lb ,per acre

Y refers to yield of _local variety in lbs. 'per acre.

Thus pr:duction of rice in the State worked out a.-:s

shown in Table XIV

Production of rice under case 11 thus increases to

841.81 '1167.20 and 1365.52 thousand metrlc tonnes by tie

end of 1973-74 1978-79 and 1983-84 respectively.

Table XTV

Projected Production of Rice in Puniab

Case TT

196E'-6  1973-7L 1978-79 1983-841.

Area under paddy ('000 Hec0 , 345

Area under high-yielding
varieties.

Area under local
varieties

Average yield: high
yiqlding varieties
(Qt1s.per hectare)

Average yield: local
varieties

Fertilizer level

Production (

(11) 26.30

318.,0

20.80

13.60

• 346.8L 348.68 :350.

142 261..51 315 ,7

204.84 87.17 35.05

32.74 37.74 40.75

18..10

2.

20.68 22.82

50./ 75% 100%

'000 tonnes) • 48).14 841.81 1167.20 1365.52

• 1C. Based on A. if:trial for high-yielding varieties,
1966-67.
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Mai ze

Area under maize in the Eitate. has.been. estimated at

490 thoup4nd hectare.in:the year .1968-69. Out of this

48.1 thousand hectares were under hybrid and 441:82 thousand

hectares under local. varieties. Hybrid maiz6:*as. grown on

•l&per•cent of the .area. It_is.envisaged to cover 20 per cent
•

of the area by the endof.Fourtb.Five-Year P1an
16 : This 'crop

is.ponsidered_to.be,highly ,uncertain'becauSe of its late

maturity. andADest.attack...Farmers feel a. little hesitant to

grow this drop. Due to new varieties of wheat that can be

son as late .as.end of November, the problem- of late maturity

is however supposed to fade away. It is hoped that farmers

shall start growing the crop in a•larger area. Hence . it is

assumed that 20 per cent,. 40.per cent and 60:per cent of the

area under maize shall be .covered.by hybrid/composite maize.

by the end of Fourth; Fifth and Sixth Plan periods. Unqer- .the

assumption of constant technology. .and fertilizet use, the

pres.ent-yield .of:14.40Auintals per hectare has been

apportioned to hybrid/composite maize and desi maize in the

proportion of125:100:HID,rid maize on .an average 'yields

20 to 25 per .cent more .than the ical one The present .

yield thus works out to be 17.58 quintals per hectare for
\

hybrid/composite_and 14.06,quintals.per hectare
)
forsdesi.,

With these assumptions the-production of maize worked out to

be 723.43, 757.93 and 792.42 thousand metric tonnes by the

end of Fourth, Fifth and Sixth Plan periods (Tale XV).

, 16. Pi-aft-Fourth Five-Year .Plan of: Punjab.
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• Table XV

Projection of Production  of Maize in Punjab

Case

Area

1_968,69 1973-74 1978-79 1983-84

under maize ('000 hect) 490 490 490

Area under high
yielding varieties (

Area under local
varieties

YT t

ft” )

48.18 9.0,0 196.00 294

441.82 392.00 294.00 196

Average yield of high- ' 17.58 17.58 17.58 l7.5

yielding varieties
(Qtls. per hect.)

Average yield of local
varieties

Fertilizer level

14.06 14.06 14.06 14.06

Same level as at p-esen

Production ( '000 metric tonnes)705.90 723.43 757.93 792,42

Case 11

Maize crop covers 12.per cent of the net area sown in

the State and as such 12 per cent of additional area fr
om

reclaimed culturable wasteland has be,en apportioned to 
this

crop.-Thb area under this crop increases as shown i
n .

Table )tVI.

Again it has been assumed that the farrriers shall

gradually move towards _the use of optimum doze of ferti-

lizers by the end of 1983-84. Theoptimum works out
 to he

.40..50, Kg. .for.hybrid.and 29.64.Kg. for local. T
his.Ls

based on the production functions.
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Table 16

Projected Production of Maize

Case 11

137

1968-6 1973-7, 1978-79 1983-81.

Area under maize ('000 hect.) 490 492.76 495.52 498.28

Area under high yielding (") 48.18 103.05 • 198.20 298.96
varieties

Area under local
varieties

Average yieldo,f* high
yielding varieties
(Qtl.per hect.) •

Average yield ,of rbcal
varieties.

441.82 389.71 297.32 199.32

17.58 31.88 35.68 40.50

24.06 23.13 25.71 29.6.4

Fertilizer level 50% 75% 100%

Production ('000 tonnes) 705.90 1229.92 J/471.58 1801— 57

H 
- 2201s+ 18.97N .042 N

7-7 1899 +14.14N - .037 N2

Y
H 

stands for yield/Kg per hectare of hybrid.

Y stands for yield/Kg. per hectare of local.
L -

The yields on the assumption of 50,75 per cent of the

recommended doze.of.fertildzer use have been worked out for

1973-74 and 1978-79. Based on these assumptions projections

of maize production work out at 1229.92, 1471.58and 1801.57

thousand metric tonnes at the end of Fourth, Fifth and sixth

Plan .periods (Table XVI). '

* Based on All India Co-:ordinated trials on Hybrid Maize.
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Bajra

138

Area under Bajra in,th,e'State has hen estimated at 193

thousand hectares in the year l96-69. This was less. by 16

thousand hectares over l967-6 acreage This decrease can he

ascribed to the attack of ERGOT disease. Hybrid bajra covered an

area of -81"thousand'hectares in 1968-69 which farms 42 Der cent

of the, total area. It has been proposed to cover 60 per cent of

area under hybrid bajra during the Fourth Five-Year Pllan. We - have

assumed the area to remain the same as it was in 1967-68 i.e.,.

209 thousand hectares and it is assumed that out of this area 60

per cent will be covered under hybrid bajra by the end of ourth

Five-Year Plan, about 75 per cent by Fifth Plan and 90 per 'cent

by the end of Sixth Plan. The rest is assumed to rdmain -under

local bajra or fodder crop

Present 'yield of bajra crop has been estimated to he 12.55

quintals per hectare. This yield has been divided into 150:100

.atio knowing the area under hybrid and local. This ratio la'a's

been worked out on the bp.si,s, of experimental yield. of these.

varieties. Under the assumption of constant technology, the'yielth:'

of two' varieties have been assumed to remain .unchanged during thc

period under study. Hence production of this crop worirs'out'to be

236.38, 241.32 and 263.65 thousand metric *tonnes at the end of

Fourth, Fifth and Sixth Plan periods in: case 1 (Table XVII).

Case 11

Area under bajra is 5,2 per cent of the net area,sown in the

State. Gf the reclaimed area from culturable waste 6 per cent 10es.

been apportioned to this crop. The area under :cajra. is then

*assumed to grow as in Table XVIII:

The yield level is assumed to grow steadily towards the

optimum by the end of 1983-84. Based on the production function:

=,13.74 .2524N - .0008N2
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Table XVTT

Projected Production of Bajra  in Punjab

Case

1968-69 1973-7, 108-79 1983-84

Area under Bajra '000 Hect. 193 209 ' 209 209

, 81. - 125.40 156.75 188.10

Area under local .(.1 ) 112.0 83,60 * 42.25 20.90

Average yield H.Y.V. ('Qrtld 13.05 13.05 13.05 13.05 .
Hect.)

Average yield local ( " ) 8.70 8.70 8.70 8;70

Fertilizer level Same as in the base year

Production ('000 tonnes) 20345 .•236.38 241..32_ 263,65

Area under H.Y.V. ( "

The optimum works out to be 33.09 quintals per hectare in

case of hybrid bajra. Since the data on local bajra was not

available, no procluction function could be fitted to this

variety; It is assumed to bear the same ratio of 150:100

throughout. Based on, this ratio yield of local bajra has

been obtained, through the yield of hybrid bajra.

Under these assumptions, bajra production works out

to be 47146, 579.69 and 680.74 thousand metric tonnes by

the end of Fourth, Fifth and. Sixth Plan periods (Table XVIII)

Pulses

Figures show that the area under pulses .bas undergone'

a continuous decline during 'the period 1950-5l through

2968.-169.. This decline—is_ mainly in the gram crop. We have

taken this crop'into consideration and have allocated its

area to 'Wheat crop under the assumption of growing
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'Table XVTfT
••

Project Production of Bajra in Pun 'ab
•.•

Case TT

1968-69 1973-74 1978-79 1983-8)4

• Area' under bajra '000 Hect. 193 210.38 211.76. 213l4

Area under H.Y.V., ( " ) 81 126.22 158.82 191.82

Area under local ( " 112. 84.16 52.94 21.32

A:cres'age yield H.Y.V.NWHec. 13.05 26.00 29.97, 33.09

Average yield local ( " ) 8.70 16.99 19.59 21.58

Fertilizer level 50% 50% 75% ' 100%

Production (:000 tonnes) 203.15 71.16 579.69 380.74

irrigation. The area under other pulses have been steady, s

which., of course, is a negligible percentage andhence does

not contribute .much towards foodgrain production. This arr?.e,

can in future shift to bajra or maize crop depending upor.

soil conditions of different areas We have, however', ignored

these _crops as such,

Table XIX gives a consolidated picture of the estimFAted

produCtion of foodgrains as it would he at the end'of each

plan perigd. Total foodgrains production in Punjab under

Case I shall move to 6276.0, 6707 9 and7009.0 thousand

metric tonnes by the end of Fourth, Fifth and Sixth Plan_

periods.

In case 11 the foodgrain production should 1'2.9260.4,

10954.1 and 12391.5 thousand .metric tonnes by the. end of

plan periods. In case III which is more comprehensive and

involves all the Important related _changes, the production

of the foodscrops - should move to 10135.2, 1_2866.0 and

14553.7 thousand- metric tonnes by the end of plans.
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Table XIX

Estimated Production at the end of Three Plans
1968-69 through 1983-84

Crops

Case I

.1968-09 1973-74 1978-79 1983-84

Wheat 4494.8 4744.8 5053.8 5260.6 -
Maize 705. 723.4 757.9 792.4
Rice 488.1 571.4 654.9 692.4
Bajra 203.1 236.4 241.3 263.6

TOTAL 5891.9 62?6.0 6707.9 7009.0

Case. IT

Wheat - 4494.8 6717.6
' Maize 705.9 1229.9

Rice 488:1 841.8
Bajra 203.1 471.1

TOTAL 589i9 9260.4

Case TTT

Wheat
Maize
Rice
Bajra

TOTAL

4494.8
705.9
488.1
203.1

5891.9

7592.4
1229.9
841.8
471.1

10135.

7735.7 8543.7
1471.5 1801.6
1167.2 - 1365.5
579.7 680.7

10954.112391.5

9647.6 10706.0
1471.5 1801.5
1167.2 365.5
579.7............6o.7

2 12866.0 14553.7

AM!.

Marketable Surpluses

In the first section we projected tfie demand for

consumption of some 'selected agricultural commodities in

the State under three different situations, each situation

characterizing -different assumptions regarding the popula-

tion growth. Table 20 gives the...total foodgraifl

in Punjab as it would be at the end of Fourth, Fifth and

••••
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Sixth Plan period. Total dertin for foodgrains include human

and non-human conaumption.

' Estimated Total Foodgrains Demand for Consumption

in the State through Three Plan Periods.

1968-69

1973-74

1978-79

1934.8,8 

Total demand ('000 metric tonnes

Situation T Situation II Situation TTT

2569,95

31.2648

3680.50

4339.54

2569.95

3126.48

3725.06

4552.25

2584.95
3263.93

3984.78•

4750.28

Supply of foodgrainS ih Pufljab has also been worked

out at three differen-t-'1.evels. Even at the most conservative

estimates, that is, .when every thing remains same
 except

that the distribution of area .under foodgi-ains 
changes in

favour of Mgh-yielding varieties, .there em
erges surplus.

If we compare the demand in situation III with 
the, supply

in case I e ;get the, following ahnual surpluses in foo
dgrain

at the end of three plan periods. -.

(Unit = .'000. metric tonnes)

Year

1968-69

1973-74

1978779

1983-84'

Demand Supply

2584.95

3263.93

3984.78

4750.28

5891.90

6276.00

6707.90.

7009.00

• 3306.95

3012.07

2723.12

- 2248 72

,This shows that if the technology remain
s static, i.e.,

input per acre does not change, these sur
pluses would go
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on diminishing in future. But if technology changes and
other changes occur as we assume ih 6ituation 11 and III
the foodgrain surpluses against demand conditions of
situation III work out asunder:*

Surpluses

, Supply Situation IT Supply
('000 m.tons) Situation ITT

('000 ,m. tons)

1968-69 3306.95 3306.95

1973-74 5996.47 6871.27
1978-79 6969.32 8881.22
1983-84 7641.22 9803.42

With changing .technology and input use, the state of
Punjab is thus likely to produce ever increasing foodETain
surpluses tb the tune of 68'71,000 tonnes by the end of the
Fourth Plan? 8881,000 tonnes by the end of the Fifth. Plan
and 9803,000 metric tonnes by the end of the Sixth Plan .
period.
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Aggregate Projected Demand for Various Food Items in
Rural and Urban Sect ors of Punjab

SITUATION I
000 metric tonnes)

1964-65 1968-69 1973-74 • 1978-79 1983-84

Rural- Urban Rural Urban Rural Urban', Rural Urban -Rural Urban

• Rice 98.11 18.77 106.73 20.95 122. 86 24.74 141.36 30.72 164.05 38.83

r=1
Wheat 1258.85 364.51 1432.86 406.86 1785.84 486.36 2120,18 611.91 2413 . 50 786.43

1,1aize 220.57 41.67 236.08 LA:. 68 264.61 48.59 293.33 50.11_ 317.93 48.07. 

• Total 1620.48 430.56 1859.88 476.44 2254.22 562.43 2565.31 691.77 2901.37 872.3.5

ca • cereals

Pulses . 114.65 32.35 129.26 35.98 159.25 43.19 185.86 54.28 265.81 67.75

Food- 1735.04 463.00 1989.15 512.41 2413.50 605.602751.18 746.04 3167.18 939.90
grains
Fruits 245.82 112.74 296.53 134.03 399.50 174.78 56682 248.34 839.14 361.94

tnEe

& 650.40 154.32 817.28 198..88 1166.26 278.42 1741.7
milk
products

449.00 2715.48 715.68
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Appendix 2

Aggregate Projected Demand for Various Food
Items in Rural and Urban Sect's of Punjab

S UAT ION II
( ' 000 metric tonnes

1964-65 1968-69 1973-74 197 79 1983-84
Rural Urban Rural Urban Rural Urban Rural Urban Rural . Urban

Rice 98.11 1'8.77 106.73 20.95 122.86 24-74 141.95 30.85 165.53 39.27

Wheat 1258.85 364.51 1432.86 406.86 1785.84 486.36 2164.48 614.56 2500.57 791.24

Maize _ 220.57 417 67 236,08 . 44.68, 264.61 48.59 293.68. , 50.44 322.74: 49.3g

Total 1620.47 430.56 1859.88 476.44 2254.22 562.43 2588.90 707.62 3059.15 899.33,
cereals

Pulses 114.65 32.35 129.26. 35.98 159.25 43.19. 202,12 54.44. 266.29 76.42

, Food- 1735.04 463.00 1989.15 512.41 2413.50 . 605.60-2791.04 762.14 3325.43 .975:79
grains

Fruits 245.82 112.74 296.53 134.03 399.50 174.78 566.23 248.40. 839.42 362..14and
vegetable

Milk & 650.40 154.32 817:28 198.88 1166.26 27 . 42 1740.38 447.94 2726.94 713.06
milk
products
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icppendix

- Aggregate _ Prbeded Demand Various Food It e ms
in Rural and Urban Sect crs. of Punjab

SITUATION III

- 1964-65 1968-69 
- Rural Urban Rural.. Urban Rural Urban Rural - • Urban Rural Urban

21.10 124.28 25.00 144.20 31.36 '169.20 39.60

409.48 1800.12. .496.68 2332.68 620.88 2676.54 802.18

45.01. 267,61 48..71 299.47 47..56. . 331.19 50.99

481..1 2361.40 579.08 2810.88 715.4,8 3219.30 911.38

1973-74 1978-79

( '000 metric tonnes)

Rice• 

Wheat

Maize

Total
cereals

Pulses

Food-
' grains

and
vege-
table.

Milk &
milk
products

98.44 18.80 107.54

1263.49 365.87 1441.04

22238 42.78 225,78

1626.38 ..432.22 1868.81

115.07

1741 . 40

1983-84

32.41 130.20 - 36.24 159.84. .16 203.81 54.88 276.99 71.41

_464.63 2001.02 515.38 2521.18 623.30 3014.71 770.38 3482.08 996.76

246.72 -113.28 297.52 134.59 401.53 17891 567 54 249.30 842.38 363._62. _

652.70 154.90 819.70:199.58 1167.7

•

292.27 1741.93 447.95 2738.92 712.76
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Appendix  4 .

Culturable Waste Land in .the .Puniab Reorganised)
• 1950-51-1967-68

Years Culturable waste
('000 hectares)

195051 511
195556 394
1960-61 251
1961-62 221
196263 216
1963-64 186
196465 184
1965-66 181
1966-67 174
1967-68 168.

Appendix  5

Area Irrigated by Tube-wells and Canals
in Punjab 1960-61 -.1967-68

Area irrigated Index
Wells Canals Wells Canals

1960-61 824 1174 100 100
1961-62 740 1229 89 104.7
1962-63 853 1234 104 105.0
1963-64 825 1214 100 103.4
1964-65 842 1218 102 103.7
1965-66 887 1289 107 109.8
1966-67 982 1266 119 107.8
1967-68 989 1288 120 _109.7
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Appendix

Intensity of Irrigation in Punjab - An Indicator

Year. Area irrlgat:ed Tubewells Area (n6t)

as a per cent of for irrigated per

net area -sown irrigation tubewell (hect.)

1960-61 53.8 7445 271.2

1'961-62 52.2 7695 259.5

1962-63 55.0 9396 224.3

1963-64 55.3 11,78.0 181.1

1964-65 54.1 12799 164.5

1965-66 59.6 26066 86.8

1966-67 58.6 3094 73.7

1967-68 , 57.3 44491
8

51.4

Appendix ,7

Consumption of Chemical Fertilizers in Punjab

1962-63 to 1968-69)

I.

Period Sale (qtly.) Index
M.tonnes Base 1961-62

• 196162 49;162 100.0

- 196263 84,522 '172.0

1963-,-64 - 1404889 2866

196465 232,230 472.0

1965-66 236,154 480.0

1966-67 • 236,598 481.0

'1967-68 ' 385,206 • 783.7
1968-69' 545,256 1109.1

•••
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Appendix 8

Cropping Intensity in Punjab
, 1950-51 - 1967-68

Period Total cropped Net area Cropping
area sown intensity

1950-52., 4162 3537 117.67
1955-56 /467 3615 126.33
1960-61 4723 3750 125.95
1961-62 4800 3826 125.45
1962-63 4970 3833 , 129.71
1963-64 4875 3855 126.46
1_964-65 5113 3895 131.27
1965-66 4878 3796 3_28.50
1966-67 5172 3886 133.09
1967-68 5441 3992 136.30

Appendix 9

Area under Different Crops as a
Per Cent of Net Cropped Area

Year Net
sown
area

Wheat % Rice % *Maize Bajra. fo

1960-61 3750 1394 37.2 228 6.1 326 8.7 124 3.3
1961.,.62 3826 1433 37.4 228 6.0 323 8.4 142 3.7
1962-63 3833 1516 39.5 249 6_5 362 9.4 136 3.5
1.96364 3855 110 39.2 257 6.7 354 9.2 105 r2.7
1964-65 "095' -1563 40.1 287 7.4 383 9.8 160 4.1
1965-66 3796 1548 40.8 293 7.7 385 10.1 1/ 4.1
1966-67 3886 1608 41.4 285 7.3 444 11.4 184 4.7
1967-68 3992 1790 44.8 314 7.9 476 11.9 209 5.2

For projected
years (assumed

45.0 8.0 12.0 6.0
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LE-i@ndix 10

Area ander Different Lros and t he Per tent iri‘ igate'd

in Punjab (1960-61 through 1968-69 )

Area 70 Area ';‘) Area /0 Area cp, Area

(1000 irri 00 0 irri 1000 irri- 000 irri- (1000

hect .) gated hect gAtea. hect ) gated net . gated hect

81.1 326

78.1 323

82.9

81.9

86.3

85.6

81.8

27.3

28.5

28.9

27.1

29.9

34.4


