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ROJECTIONS' FOR' MAJOR -AGR TCULT
DITIES TN PUNJAR

“Johl and J. L, Xaul

I

Demand'Projections . -
The proceSs'of economié'deVelopnent'often trings about
discernivle ckanges‘in'the demand for agricultural products,
which affect the very nature and extent of their ilow from
farms to the consumers, If this flow is 1mpeded or ‘gets
dlstorted; national ‘growth may: be. greatly hampered It is,
therefore essential to have reasonably accurate eotlmates
of’ requ1rements of aorlcultural products, eSpec1ally food

productq over the planned perzods of development

In thzs exploratory study the magnltudea and changes
in food demand are investigated for,uhe,otate of Pungab,
as they nould be at the end of the Ath 5th and - Gih plan
‘periods. Estimation of demand for food can be made from
two. angles (1) btased on future requlremenfs arlslng out of
groyth in population.and increased per Caplta,lnoome as a
result of planned development (2) hased on futurerreQUiref
ments from the nutritional point of view. In this study
the former approach has been adopted to estimate the:
effective demand for various food products, Such demand
projectiOns are ased on paSt“trends"eufrent‘Outlook and
future possibilities in reSpect of qaantlty, quallty and
‘mix of the products consumed, ' i o

~The mannel 1n which per caplta food consumo 101
increases with economlc development can be eXpresoed in
the relatlonshlp_d,ethlt ,_nhere 14" is the rate of
growth in per~capita;foodlconsumptlon.v'g the rate of

> Departmen* of nconomlcs and 8001ology,
Pun jab Agrlcultural dnlverS1ty, dudhlana

~
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growth ih per Capltd income ?1, the elastlcltv of demand
for food a33001ated with changes in 1ncome ILach of these
relevant variables is ‘subject to different weights, The
rate of per caplta income growth might vary depending upon
population growth affected by the birth and déath'rates,
the success of the'famiWy plahning pfogrammes as well as
 the overall growth of the national product. olmllarly, the

_ income elasticity of demand is dependent upon base period

consumpblon - changes in consumption habits, customs and
tastes over time and relative price ‘levels of dlffﬁrent
’commodltles AWevertheless, under certain reasonable
asqumptlons some logical bases can be built up at the macro
level by utilizing available data on consumptlon expenditure,
physical consumptlon and - ponulatlon 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 ALth, 5th and 6th five-year plano

- the data. are drawn from different sources: (1) base period
per'capita consumption levels of food products as estimated
by N.5.S. in the 19th Round Enquiry® and (2) the official
statlstlcs of lunJab State for population, per capité
1ncome etc.2 '

Populatlon pro1ectlons are usually baSOd on a few
vital assumptions such as those relating to fertility,
mortallty and migratory factors’in partlculaw and the
impact of socio- economlc development in gennral The
changes taking place in any or all of these factors will
bring about accompanying changes in the population
structure in the years to come, Long term growth. trend in.
popuiation cannot be estimated accurately for Punjab based
on past datd and performances, as thiS»State has been -

1. The data of 10th round is as yet bolng processed in
the Board of Tconomic Fngquiry, Punjab. .

2. Statistical Abstract of PunJab,\1968.
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'sericusly affected by partition, reorganination' the recent
bifurcation and also by the imnpact of the COHfllCtS with
" the China and Pakistan during the 1ast two and half decadﬂs.
Through -the pellod 1951-61 populatlon of the qtabe 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. Furthery in spite
of the intensive family planning efforts, the population
: crowth in the tate is not llkely to get stabilized in the
near future. We have adopted 3 alternative populatlon
growth estimates for use in our demand estwmates as in’
‘Table I. |

‘ahle 1

browth Rates Used for ﬁstlnat1ng Population
- Projections in Punjab 1965 through 1983

Growth rates used

¥Year

Aiternative T AlternatiVe T - Alternative 11T

1965 | 2.
1968 - 2.5
1973
1978
1983

The mcst conservative projection (alternative-T) is based
on the assumption of a moderate growth rate which gets
stabilized after a decdde and then slowly starts declining.
The second estjmate‘(alternative-TT) is based on the

_assumptlon of a moderate growth rate getting stabilized

N comparatlvely late. The third estimate (alternative- -111)

is ‘based on the assumptlon of a high growth ratn getting
Stablllzed late, *able IT shows populat1on prowectlono
based on these,three_alternatlve assgmptlonu.

3. Census of India=190l.
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Table IT -

Fopulation Projection for Punjab with Pifferent
Growth Rate Assumption 1965-19€3

Sitvation I

o - _Population o ’ /
YVear G.R. Rural. = Ur ban - Total
1961 - . .85,67,763 25.67,306 . 1,11,45,069
1965 2.4 - 91,86,L32 . 30,62,14h 1,22, 48,576
1968 2.5 98, &l ,600 32,94,867  1,31,79,L67
1975 2.6 1,12 ,48,675 37,49,558  1,49,98,233
1978 2.6 1,28,00,992 42,66,997 1,70,67,989
1983 2.5 1,44,77,921 48,25,97,  1,93,03,895
N (Contd. below)
| Situation II
‘Year G.K. ____ Population
. Rural . Urban ‘ Total
1961 - 85,67,763 25,67,306  1,11,35,069
1965 2. 91,86,/32 30,62,144  1,22,48,576
1968 2.5 198, 81,600 32,94,867  1,31,79,467
1975 2.6 1,12,48,675 . 37,49,558  1,49,98,233
1978 2.7 1,28,57,235 L2,85,745 * 1,71,42,98)
1983 2.7 1,46,95,819 48,98 606 - 1,95,94,420
‘ (Contd.helow)
T STtuation TIT
_Egpulation i
fear G.K. Fural = __Urban Total
1961 - T85.,67,763 . 25,67,306 1,11,35,007
1965 2.5 92,19,837 30,73,279  1,22,93,116
1968 2.6 99,57, L2 33,19,141  1,32,76,505
1975 2.7 1,13,81,335 - 37,93,778-  1,51,75,11L
1978 2.8 1,30,65,773 13,55,258  1,74,21,031
1983 2.8 1.49.99,507 £9,99,836  1,99,99,343

Actual growth rate of Punjab population has been 2.3 over

.. the.period 1951-61. .. .. o : S
The estimates of Director of Liconomnics & 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. . S )

[N
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Further a breakdewn in the rural and urban population
‘was considered to be necessary, as per caplta expenditure
on different. consumption items in.rural areas differs signiQ
ficantly from that in urban’ areas, as will be shown later.
The break up of rural and urban population is based on the
assumption of a higher rate of growth in urban population
because Of_migratjon,fromﬂrural’ﬁo urban areas, and also
because somexvillages will get defined as urban arecas (towns)
as their population grows. The new agricultural technology,
rapld farm mechanization and increasing industrialization
are also likely to 1nfluence this trend. Thus the ratio: of
rural- urban population which remained stable at 77:23
through the period 1951- 68 is assumed to become 75:25 during
the period under reference

Base Period “onsumption

Estlmates of the per caplta consumptlon of different
'farm products in Punjab are available for the year 1964-65
from the N,3.5. 19th. Round data, This forms the btasis for
our projections of consumptlon requirements in the future
and also for working out the elasticity coefficients for
different food.items, Table ITI provides the estimated
~ monthly per capita food consumption for Punjab; separately -
for the rural and urban~sectorsiin~the year 196&-65.

The comp031tlon of foodgralns consumed in the rural
‘as well as urban areas in Punjab thus turns out to be
' predominantly wheat followed by maize and pulses, Consum-
‘ption of grains and milk and milk products is generally
higher in rural sector: Qhereas consumption of fruits and
vegetables is higher in the urban sector., It is interesuing
to nogte that base perlod(l96h 65) consumption of- cereals
in Pungab 1s as high as one thlmate of cereal consumptlon
in India in the year 1983- 8h This suggests .that the
- elasticity of consumption of cerecals in the state should

L S.K. Ray: Demand for Food in India 1968-69 to 1983-8L.
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Tabl ITT

Estimates- for Average Monbh iy Per Capita Consumption
of Various Commodities (¥g./month) for Rural and
Urban Areas in Punjab 1n‘fhe base perlod 1964-65

Other éereaié

:_lotal cereals’

rulses

Foodgrains

Fruit and vegetatles
Milk and milk products

!

‘be very low, may be zero, in the future.’

‘Estimates of Per Capita Income

N Per capita income projections depend upon\thé rate of

" growth of population and the overall growth bf‘Natiohal
Tncome. Bases for population projections have been discussed
/ ~already in the earlier section. On the basis of the invest-
ments proposed in the Fourth F1ve- edf Plan, the iotal
income of the State is expected to go up by 6.7 p@* cent per
annum (compound) as against 5 per cent’ of* the country as a
whole, But the.past performance does not seem to_gustlfy
this high growth rate. State .income at- 195? 53 pricés
increéased at the rate of 3.7 per cent durlng the perlod
1952-53 through 1960-61, It grew at a.rate of A.8 por

cent per annum durlng the perlod 1960 61 through 1905 66,
The corre3pond1ng rates. of crowth of income for the

country as a whole were 3.8 and 4.2 per cnnt respectively

at 1948-49 prices, The conu1Qtently h1fher rate of crowth
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of the State's incomGVCOmparedﬂtQ the all-India income,
proVides justification in assuming a higher rate of growth
of State income in the YGars,ahead.'Conséquently, in this
analysis, we assume statelincdme to grow at the rate of 6%
. per annum during the Fourth Plan period, 7 per cent during
the Jlfth Plan period and 8 per cent durlng the Sixth Plan
perlod. In view of the vast economic potentzallty 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
decadesg. |

Tf these assumed rates of growth of -income are:
realised, projections of the disposable ingomefwill depend
on further assumptions about the rate of domestic savings.
Because of the difficulties involved in projections of.
disposatle income, we have based our demand»projecﬁions
-on per capita income’and income elasticity coefficients,

- The estimates of per capita income for the rural and urban
sectors are obtained from the following relations,'

Tr = C Yu

| Y/cp. + P
and, Yu ‘ 1/Cpr u

where Yr = per capita income for rural sector
Tu = per capita income for urban sector
Pr - Population in rural sector

Pu Population in urban sector

Y Estimate of a&greqate income
C :'Ratlo of ‘per capita expenditure for the rural

5, 1In any case, the.assumed rates of growth are only
rough estimates, and we do not propose to be rlgld about
them . } . N . .

. 6. These formulae have been adopted from ”Demand for
Fooa in India,™ by S.X. Eay.




S. S. JOHL'AND J. L. KAUL

_land urbdn sectors as. ohtalned from the

N.S.,S l“th hound (which wor ked out to be
80) '

‘ lhe oroweotlons of the %tate 1ncome and per capita

hwlnoore SO uorked out separately for all rbe three ‘

-situations and for: rural and urLan seotor are shown in

Lable IV,

Estimates of Tncome Flasticities of Demand

The income elasticities of demand were worked out by
fitting a double 1ogarthmic function, i.e., log y = log ;
a+ b log x, where the estimates of income elasticity are
given by the parametre 'b', 'y! stands foriper capita
consumption (in phvsical quantities) and 'x' for per capita
_disposable. income. The elasticities were worked out for
.rural and urban sector separately, based on the detawoh
- consumption .. quantities and expenditure obtained from
the National Sample Survey 19th round, 1964=065. The. -

clasticities are given in Table V , With ﬁhe passage of
| time, however, the elasticity coefficients might change
depending upon the nature of the food products consumed
and the current level-of their consumptaon The currentA 
level of per Caplta consumption of some of the products
such as cereals,’ls higher in the State as comoarcd to
India as a whole. One has, therefore to be. cautlous while
making use of fixed'elasticities (of the year 1904~05 in
this case) for such products. This isrespecially true for
~.the products. where the current consumotlon level 1s high
>‘and income elasticity also works out to -be hlgh in. the
~ base perlod 1964 - 65, We have, therefore, assumed somewhat
~different 1ncome elasticities for such products while.
- projecting per capita.demand. For,example, our estimates
for 1973-74 for cerealsyare'16.7orkg.‘perfmonth for rural




lable IV

Projections of State znd Per udf*ta Income at Constant
“Prices (1951-52),1n Aural and Urbgn areas of Punjab

State .. . , ' o . . ‘ . .

income Sitwation T Sltuatlon I __Situation III

(Rs. Rural Urban Total fural Urban - Tctal  Rural Urban = Total
crores) \ ,

1965-66  532.1° 417.57 485.55 L3441 417.57 485.55 434.41 415.91 483.62 L432.84
1968-69 636.70 L464.18 539.75 483.09 464,18 539.75 483.09 460.79 535.81 479.56
1973-74 852,00 545.85 634.72 568.06 545.86 634.72 568.06 539.49 627.32 561.44
1978-79 1195.00 672.76"782;28 700.14 - 669.81 778.85 697.07 659.12 766.42 685.90

1983=84 1755.00 £73.59 1015.80 909.14 860,63 1000. 74 - 895.65 843.20 980.47 877.53

x Actual as rbqulfed in statistical abstract of Pun jab 1968, Total capital income as
well as its break up in rural and urban per capita income have, however, been based-
on our populaflon eqtlmaue ‘as given in Table II.
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Table V

Income Elasticities of Demand

Item - ‘Rural

‘Wheat 5176
Maize | —.0845
Rice - . .0593
Cereals o .5950
Pulses = o .43251
Foodgfainé 4433
| Ffuit.& vegetableé il.b?OO
Milk | 1.5100
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sector in case of income projections given by 81tuatlonq I
and;II in Lable IV and 17.29 Kg. per month in case of
situation IIT, The estimated per capita consumption for urbtan
sector for the same period is 12,50 Kg. per month in case of
situations I and II and 12.72 Fg. in case of situation IIT,
Tor rural sector this is the maximum average consumntlon of
cereals (17.29) that can be achieved, Bven 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, ie,
therefore, make an assumptlon of zero elast1C1ty for total
cereals, for rural sector, from 1973-74 onwards. Since

maize consumption shows negative income elasticity, this
permits other cereals (eepecially-wheat) to keep increasing,
But by 1978-79 even the income elasticity of demand for )
. wheat should go down to zero. ' ’

In using these daet1c1ty coefficients for demand
pro,]ectlonq it is further assumed that the.structure of -
populatlon, 1ts occupational sub-d1v1elons, as well as the
relative prices of agricultural commodities (food products)
will remain unchanged over the period of proyectlon The
'assumptlon is not very unreallstlc as the denand for
agricultural commodltlee is less susceptible to changea'due
to high degree of stability in taetes and habits of the
people over a short perlod of tlme i, e,, a decadé or so,
To the extent, homever such . changes do ta%e'place the -
elaot1c1ty eetlmates and demand prowectlons w1ll g0 wrong.

N

‘eqlmated Demand for Selected Comnodltles

To estimte the aggregate demand ' for food items, tﬁe
methodology,followed is to estimate the per caplta

\
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consumption in the rural as well as urbaﬁ sector and,to
multiply it by the cOrrGSponding'proiected population at the
end of the projected period. The estimate of per Caplta
demand for each item, both for the rural and urban sectors,
for all the three situations are determined by using the
relationships:

‘dit =

where d.. = consumption demand for ith commodity in the
year t '

consumption demand for ith commodity in base

.

period

per capita income in the base ﬁefipdg
: per-capita income in t period |
= Income elast1c1ty coefflclent

‘The prOJGCtGd per capita demand for the selected commodl-
ties. worked out with the method described above is
presented in table“VT"(i), VI(ii) and VI (iii) for the
three alternatlve populatlon 81tuat10ns and for rural and

urban sectors qeparately.

As noted earlier, the Punjab is already at hlgher
level of cereal consumption than the country as a whole.
During the: two decades since 1964-65 the per capita
consumptioniof cereals is therefore estimated to increase
to 16,70 and 15.0§?kg. per month for rural and urban
sector respective1y fbr situation I, to 16.78 and 15.30 kg.
per month for situation IT, and 17.29 and 15.19 kg. per
month for Qituatioﬁ.TTI‘from the base period COnsumption

.of 14,70 and 11.72 kg. per month for rural and urban
sector respectlvely. PunJab is a mainly wheat eatlng '
region, where wheat forms about 80 per cent of ‘the total




Per Capita Consumption Demand for Different Food Items (kg./month)

_ SITUITION I

1964-65  _1968-69 ~  _1973-7k - 1983-84

Item " Rural Urban sfural Urban rural Urben nural Urban

Rice .89 .51 .90 .53 0 91 .55 . 60 .95

ROJECTIONS

Wheat 11,42 9.92. 12.08 10,29 13.23 10.81 14,03

I
I

laize 2,01  1.16 199 113 1.96 1.08 L. 0.98  1.70
© Cereals 14,70 11,72 15.68 12.05 16.70 12.50 | | 16,70
Pulses '; 1.0, 0.88 1.09’; oL 118 .96 | 153
Foodgrains — 15.74 ¥l2-60_fl6-77 12»96‘.17-88 .13946.1 18.23

s
-
[p ™)
[a W
jom}
0
a
=
=

=
L;;‘;
}

Fruits and  2.23 3.07 2,50 . 3.39 2.96 3.8, .83
vegetable _ _ G -

Milk and ~  5.90  4.20 6.89  5.03
milk products ' »
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Per Capita Consumptioh.Demand for Different Food Items (kg/month) -

able VI (dii)

‘sITuMrIon 1T T T

1964-65

1968469

1973-74;

1978-79

1983-84

Rural

Urban

Urban

"Rural Urban

"Rural Urban

Rural

"Urban

Ttem
Rice
Wheat -~

aize

© Cereals

Pulses

 Foodgrains

Fruits and
vegetable

- i\/iil_k: -~and.,M R P

.89
11,42
2,01
14,70

1.04

15,74

MZ;??‘ »

5790

milk products-

51
;9.92‘
1.16

11.72
0,88

12,60

3.07.

4420

Rural

.90
*12,08
1.99
15.68
- 1.09

16,77

2,50

6.89

110,29
1.13
12.05

.91
12,96

5,03

.91
13.23

1,96
16.70

1.18
17.88

2.96

- 8,647

.55
10,81

1.08

12.50

.96
13.46 -
3.54 3.

6.19

.92‘ ‘>~. “.60
14,09 11.95

186 0,98
116,78 13.76

131106

182

| i 83

_ A8;7l,

.95
14,09
173
16,78

1.51
’ié.29.
b 76

15.35"

67
13,46
10.84
15.30
130

16,60

6,16

12.13
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Item'

“Wheat

.Pulsés

Milk and

Table VI (iii)

Per Capita Consumption Demand for Different Food IteES“(kg/modth)"

SITUATION IITI -~

1964-65

1968569f C 0 1973-Th -

- 1978-79-

< 1983-8L

- Rural Urban

"~ fural Urban RMﬁl

Urban;

Rural Urben

Rural  Urban

" Rice’

Maize

" Cereals

Foodgrains

Fruits and
~ vegetable

l89

1142

2,01
11,70

1.04

15.74

2423

- 5.90

milk products -

Sl

9092

1,16 -
11.72

.0.88

12,60
3007

4. 20

.90 .53 .91

12.06. 10,28 13.18

1,93  L13  1.96
15.64 12.08 17.29
1.09 .91  1.17
16,75 12,90 18.46

2049 3.38 2,94

6.86  5.01  8.55

55
10,91
"1;07'
12,72

197
13.70

3,93 .

“6g42

92 .60
14,37 11.88
1.89 .91

17.29  13.69

1.30  1.05

18,50 1h.7k

3,62 L.T7

11.11 8.57

oL .66

14,37 713.37
1.8, . .85

17.29. 15.19
1,50 1,19

18,79 16.38
4,68 6.06

15,05 11.88
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cereal'consumption-qulses are major source of proteins

and form an.lmportant constituent of a balanced diet.,K But
the progected trend of” :consumption of - pulses does not show
any 81gn1f1cant 1ncrease. The largest 1ncrease however, is
‘llkely to take place in case of frults and vegetables and
 milk and mllk products For these two Eroups the consumption
demand: is llkely to be more than doubled by 198; 8l

Table Vll prov1des the progected aggregate demand for
selected 1tem° upto. 1983-84 for all the three situations.
separately based on different. assumntlons of populatlon
growth Appendlces 1 to 3 give the rural and ur ban break-
down of the correSpondlnc eéstimates for all the three
51tuatlons

Lhese prOJectlons throw’ up some 1nterest1ng results
on the: consumptlon requlrements for different items during
the next three plan periods., As per ‘the most conservatlve
estimate (51tuatlon T). the total cereal requlrement for
‘;jconsumptlon will increase from 23.36 lakh metric tons in
1968~ 69 to 37.73 lakh metric tons in 1983-84. For pulses

* the 1ncrease Wlll be from 1:65 to 3.57 lakh metrlc tons,

i'Por all foodgralns ‘demand will increase from ?R .01 to

’bl 07 lakh metrlc tons{durlnc this period (almostvdouble
the quallty consumed in:the year 1964-65) .- Under
.51tuat10n II of population growth the cereal requlrements
for consumptlon will dincrease from 23,36 to 39.58 lakh
metric:tons, pulses from 1. 65 to 3.42 lakh metric tons and
fdodgrainsﬁfrom 25.01 to 43, Ol lakh metric tons during
this period, In thHe case 'of. situation III of populatlon
pTOJGCtlQnS based on the assumptlon of a hlgher rate of
populatlon growth the consumptlon requirements for cereals .
in 1983 8h would go upto 41, 30 lakh tons and all foodgrains
to h4.78 lakh tons -Demand ,for fruits and vegetables and |
milk and mllk products will be almost three tlmes the
estlmated demand for 1968 09 5

[




Table VII
Aggregate Projected Demand for Different Food Items in Punjab

(7000 metric tons

Fruits &  kilk and
vegpetable ‘milk products:

SIT UATION: I

Cereals

Food-
grains

" Wheat Maize . Pulses

[¢p}
=
O
i
|
O
)
L]
Ne
=
[aW
ey
—1
[aly
[aW
fom ]
0p!
E‘).
==
<
a
S
s
[an}

1964-65

1968-69
1973-74

1978-79

1983-84

1623.36
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3431.16

Wwheat

maize

Cereals.

- Pulses

.Food-

grains

rruits &

vegetabks

Milk & milk

1964-65
1968-69

1973 -74

197879
1983-8i,

1623.36
1839,72
2272 .20
2779.04
3291.81

262.21,
280.68

313.20

344,12

372.12

2051, 04

2336.32

2616.65
3296.52

'3958-Q8

147.00
165.24
20244

256,56
342,71

2198,04
2501.56

3019.09
3553.18
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574,28
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1201.56
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Maize -

Cereals

Pulsés

rood-
grains
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vegetables

Milk and milk

products

" 1961,-65

1968-69
197374,
1978-79

1983-84

1629.36
1850.52
2296.80
2953.56
3,78.68

265,16
. 270,79 -

316.32
347.03

382,18

2058,60

2349.96
2940.148
3526.36
4130.68

147.48
166. L
201,00
258.72

347.40

2206.08
2516. L0

314k, 48
3785.08
1478.08

360. 00
432,12
580,44
816,84
1206.,00

807.60
1019.28
1460.0L
2189.88
3451.68
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lon-Human Consumptlon;

Since per caplta cereal consumptlon is high iﬁ the
State and the increase’ 1n 1t 1s 11ke1y to level off sgon
due to the 1ncreas1ng 1ncomes consumotlon of milk and milk
products - meat -and eggs is. g01ng to increase apprec1aoly
durlng this period. Mllk and m11k ‘products is estimated to
increase more than 3 times over this perlod This devclOpment
suggests hlcher ‘utilisation of cralns espeC1ally maize, as
animal feeds, The efforts of the State Covernment in the
direction of development of dalrv and poultry 1ndustry in
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 tetter handling and scientific
Storége’facilities. Seed requiremehts willfremsio:élmost )
unchanged as a percentage of total consumption, If at all,
it might decline somewhat’ due to introduction of high-
yleldlng varletles of crops which have. high'productioh—seed
ratlo. However it is difficult to. exactly quantify the
possible increase in all these items of the non-human
consumptlon All the same, the'dlrectlon is clear, and.it
may not be very unreallstlc to assume the: follow1ng 1ncreasc:

Period - * . . Assumed. non-human consumptlon:
I ' as: percent of huyman consumptlon

1964-65 to 1968-69 o 10
1968-69 to 1973-74 S
1973-74 to 1978-79 13
1978-79 to 1983-84 R £

This trend or at least the pace might however get v" \
'arrested 1f due to heaV1er demand from outs1de the otate

prlces of foodgralns shoot up and it becomes relatlvely
less profltable to- convert the.grains into mllk meat and
eggs. At this point of time, ‘however, the 51tuatlon seems_

!
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Table VIII

Human, Hon-human and Total Cereal Consumption i

the State of Punjab under Thiee Population -

- Sitwtions 1964-65 through 1983-8.

(in '000 metric tonnes)

Year -
’ ' S 1T

" Human

consumpt ion

JATION

Non-human consumption =

SITUAT

LI ON

.Total'demahd

SITURATTION.

I

T

T

I

II

- IIT

-1

T I1T

1964,-65

1968-69

o 1973-74
- 1978-79
1983-84

2051.04
2336.32
2816.65
3257.08

3773.52

2051.04
2336.32
,2816,65
1329652
3958.@8

2058.60

2349.96

2940.48.
3526.36

4130.68

205.10

233.63
309.83

4R3.42

566,02

205,10
233.63

1309.83
- 428,54

593.77

205.86

234,99

323.45

458,42

619.60

2256.14
2569.95.

©3126.48
3680.50

433954

2256.14 226446

2569.95 2584.95
3126.48 3263.93
3725,06 3984.78
4552.25 4750.28
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to be encouraging and it does not seem to be unrealistic to
make these assumptions about non-human consumption of grains.
The "total cereal conSumbtion on this basis will belas given
in Table VIII, ,; ’ | |

Table IX summarlzeq the increase in the food requirements
.of the 3tate in terms of percentage increase in total demand
for various items during the next 15 years period, i.e.,
1968-69 through 1983-84- 1nd1cat1ng relative importance and
shifts in impor tance of different items in consumers demand
over this period, '

‘Table IX

! Co
Percentage Tncrease in Consumers Demand

during 1968-69 through 1983-8L

- Ttems ' L : Situation Situation Situation
: I 1T II1

Rice | 58,89 58,89 62.31
Wheat 3.9 78.92 87.95
Maize R 30.71 32.58 51,13
Cereals ‘ ' 61.53 69.43 75.77
Pulses . 101.86 107.40 108.72
Foodgraihs | ' - 6L.18 - 71.9h 77.95
Fruits &lVegetables. : 178.95 179.07 - 179.09
Milk and milk products = 237.66 238.52  239.82

. /

Amongst cereals, the. maximum percentage increase in
demand is thus notlced in case of wheat followed by rice
and maize. Of all the. 1tems demand for milk would record -
the highest percentage increase, about 2.38 times. Next
highest increase is for fruits and vegetables with about
1.79 times 1ncrease in demdnd in the three alternative

 situations.
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. ' .
. II - v
Supply Projections of Selected Apricultural Commoditics

" 'In this section an attempt is made to project the

" supply of major foodgrazns in the State of Punjab as it
would be ‘at the end of the Fourth, Fifth and Sixth Five-Tear
Flan periods, i.e,. 1973 -7L, 1978279 and 1983-8L. Four cropg,
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 OO per cent of the total
foodgrain productlon 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 totalbfoodgfains
production has increased from 76 per cent in 1960-01 to 91
per cent in l9o7 08 as detalled below: ‘

Foodgrain  Cereal Prod.of Cereal Selected

production productzon selected as per- cereal
(1000 metric ('000 metric crops cent of produc-
tonnes) a tonnes) (wheat, total tion as
‘ TR - maize,  food- ' per cent

rice & grains of total

_ baqra) produc- food-
("000°  tion  grain
metric - - produc-

~ tonnes). .. . tion

1960-61 3198 2442 - 2390 S76.3 0 Th.7
1967-68 5368 4883 . L4732 7 90.9 . 88.1

Productlon of a crop depends upon the acreage under
the crop and the yleld per acre. fleld of the crop in turn

_ 7 Supply here is taken as equal to productlon The State
being surplus in foodgrains, whole of the additional :
productions becomes supply in the absence of any sizable.
ystorage capa01t1es with th~ farmers ‘

/
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dependsoupon the use of several factor-inputs such as
manures and fertilizers, irrigation improved seeds, efficient
control of diseases through plant. protectlon measures along
w1th such other factors that are beyond the control of the
farmer, viz., var1atlon in rainfall, temperature, humidity,
'etc. Tn projecting the <upply of these commodltles only the
controlable factors have been taken into con51deratlon
Certain assumptlons with regard to the .direction and .tempo
.of ‘economic development, behav1oural responses of* the
farmerjto the prioe of the products and to the policies-of
the Covernment have been made"Tt is ésSumed that, develop-
mental 1nvestment in agrlculture will continue at" a trend.
rate and farmers will re8pond to price incentives and dis-
1ncent1ves as they would affect the orofltablllty of
dlfferent crops Since Indla has been fac1ng acute shortages
-1n foodgrains and is Stlll 1mport1ng, it is assumed that the
Government lelClGS will not turn the terms of trade ,
unfavourable to the producer of foodgrains in-Indie; Supp 1y
of . foodgralns here has been assumed to be directly dependent
upon the magnltude of the changes in the following variables:

EXpanSion of acreage

Irrigation.

Fertilizer -

Tmproved seed
~Control of diseases and insect pesfs

Acreage
At present the extent of culturable waste land in

the State is estimated at about~168~thousand hectares,
Appendix 4 gives the details‘of?culturable:waste-land in

the State. during 1950 51 through 1967 68 These data when
plotted in graph (I) show two dlotlnct slooes The decline
"in culturable waste land was rapid durlng the period 1950-51
to 1962-063; thereafter the decrease is very slow and appears
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~ to have &lmst ceased. We assume that the decrease.in =~
cultUrabie ‘wasté shall follow the trend since 1962-63. r"he
~trend in culturable waste land for the perlod 1903-6A
through 1968 69 can be represenced by a straight llne_

»19? L= A, cx

where Y refers to culturable ‘waste land in ’OOO hectares
and x refers to tlme perlod :

o Based on thlS trend line we projected the culturablc
waste land at the end of each plan ths‘worked out.to be
as under ' '

1973-74  1978-79  1983-8L

Culturable waste land -~ 141,28  118.8
:V(’OOO hectares),; o | A L
Addltlonal area that may $23.0 23.0
come under plough = ' '
(1000 hectares)

This: gives us an estimate of the area that shall come
under plough durlng this period. '

ths ‘increase in cultlvated area -is not much and as

- such the main burden of increasing fooderalns product*on
will ‘be on the expected rise in per acre, yield rate of the
crops Thus we need to estimate the chanees that w111 be
brought about in the yleld increasing factor-inputs such as,
.‘1rr1gatlon fertilizer; etc. -

Irr1eatlon

» Tndlan agrlculture has remalned and shall contlnue to
remaln for a long tlme to come heav11y dependent upon the
- vagaries of nature Uncertaln rainfall has been the magor
~_cause of droughts and ﬂcods cauQ1ng fallure of agrlculturel
rcrops in the country. Hence the importance of assured and

~
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timely water supply through-irrigation in reducing the
dependence of agricglture on nature cannot be denied. New
high-yielding varieties of crops have a,higher’watér
requirement and need assured irrigation. ThfPunjab 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'wellé;
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 watér
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 irrigation, because unlike canals it is a more
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 1973-7.4. Presently some 70,000 tube-wells are
in operétioh‘ The‘necessity of such an expansion in tube-
well 1rr1gatlon has been felt because of increasing
requirements -of water for the expanding acreage under high-

yielding varieties of crops.

In fact, during the last decade, the expansion\of
irrigated area in the State has been due mainly to the
increase in the number of tube-wells, The area irrigated
by the canals has remained unchanged after reaching a
peak in 1965-66. (See Appendix 5 & 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 1nten31ty of assured Arrigation available per acre in

the State which is a pre- requwslte for grow1ng crops of high-
yleldlng varieties, Based on the trend line fitted to the
area irrigated by wells as a function of number of tube-
wells 1nstalled the following results were obtained:

Aﬁ = 76; 1066 + 00550”

where AN 1nd1cates area irrigated by tube‘wells in '000
hectares and N the number of tubewells 1nstalled It was
stated earller that by 1973 74 2 lakh more tubewells are
estlmated to be installed in the State. This amounts to an
increase of 1875 thousand hectares in the dirrigated area of
the State by the ehd of the Fourth Plan. (This compares well
with the planned expansion of :189€ thousand hectares; by. the
State Government during the Plan period). If this is.achieved
“the net area sown 1rr1gated will go up to 80 per cent of

the total net areca sown in the State by the end of 1973- 7%8
With the likely increase in net area sown due to the culti-
vable waste land that will be put under plough, the area
irrigated shall be about 79 per cent., Tt is provided in

the Fourth Five-Year Plan that soil and water management
work will be made obligatory in case -of each tubewell
installed, and special financial 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
résources, 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 area sown is, however’, likely to ‘increase”
as is shown in section on acreage expan81on e
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" that 1rr1gatlon will not prove a serlous constralnt on the
‘Statds agrlculture durlng the perlod under progectlon and
the whole of 1rrlgable hnd (by welle and tubewells) will be
_commanded by assured 1rr1gatlon resources after the year

1973-74.

~ Iertlllzers

rertlllzer is another crucial input for agricultural
productlon Consumptlon of fertilizers in the State of
_kunJab has gone up from 49, 162 tonnes in 1961-62 to 5,45,256
tonnes in 1968-69 (Appendix 7). Taking.into con51derat30n
”the area under dlfferent crops and the probable areca that
will come under hngh—yleldlng varieties, the State has
planned to raise the targets for application of - nltrogeno
fertlllzers by about three times, phosphatic fertilizers-
by about elght tlmos “and pot8581cgfertiliéers by about .
20 times by the end of Fourth Five-Year Plan? Surveys -
conducted by the Department of Agriculture in Punjab in-
1963-64 have shown that on an average farmers apply less
than 50 per cent of the recommended doses.of ‘fertilizer to
all tle foodcrops. This poses a problem of diffusion. Since
this survey-was conducted seven years-ago and in the meonvhlle
new high-yielding crop varieties have been introduced wwth
much greater profitability, it is quite reasonable to . .
aséume that the recommended dozes will.be applied upto 70
per cent by 1973-74, 80 per cent by 1978-79, and 100 per
cent by, 1983-84 in case of wheat, and upto 50 per cent
by 1973-74 , 75 per - cent by 1978 79 and 100 per cent. Ly
1983-84 in case of all other crops. On the crops other than
' wheat, a low percentage of recommended doze as compared to
wheat is presently’ being applied. ‘ :

Q Report on the Survey for Estimation of areas
brought under improved agricultural practices, Punjab,

1963 Ol
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‘Imn"oved Seeds

This variable is not acsumed to pose any serlouu :
problem in the coming years in the extension of high- yleld-
ing programme. Even at present there is no shortage of seeds
of improved variety. Surveys in Pungablo have shown that.
farmers use the recommended quantities of seeds. It is
therefore assumed that seed will not be a serious constraint
on production programme, and in the year 1973-74 the
recommended quantities and qualities of seed will be used
by the farmers,

'Plant Protection Practices

Cropping intenéity 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.CFopping intensity, greater attention has
© .to be paid to plant pr%ﬁéction measures against'pests and
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..Hat control
measures will be extended to 13.3 lakh hectares whereas,

12 lakh hectares will be covered for the control of
'various,pests_in thé areas that get seriously affected .
enblock, |

All these measures shall go”a long way in iﬁcrgasihg
yield per hectare of the cfops - Therefore, the main Pfforts
that shall account for raising total foodgrain production
shall be through

(i) Raising yield per acre’

(ii)  Multiple cropping
(iii) - Tncrease in cultivated area.’

10, Ibid . L
11, Draft Outline of Fourth Five-Year Plan, Punjab.'
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We now proceed 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 T
This may be taken as a very conservative estimate, It

has been assumed here-
N

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

varieties will change.

That_the level of inputs (fertlllzer seed, etc,)
shall not change during this period and 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 IT
The flrst two assumptions havc boen allowed to be

relaxed "It has been assumed

1. That area under crops will grow and this dincrease
. shall be possible only through the reduction in
culturable waste. This newly cultivated area will
be distributed among the different crops in the
same_proportlon as the current cropped area.

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 ITII (Wheat only)

Fertilizer usage and the expansion of cultivated
-acreage remaining the same as in case IT. An additional
assumption made here is that the entire area under gram .crop
which competes with whéat will be put under wheat as it
comes under the assured 1rr1gat10n :
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B : ol
A

wlth thece aosumptlons we proceed to progect the
vproductlon of Dach CrOp ! - .

Wheat

Duriné'thefyear:1968—69 the area .under wheat has been
estimated at7?063‘thodeand hectares of which 119/ thousand
hectareswas under high-yielding var1et1es (sable X) end ‘the
rest i, e., 869 thousand. hectaresunder local varletles “0f
the total area under wheat more than 70 per cent was.irri-
'gated.'High-yieldiﬁg vafietieS’occupied‘abogt-éo per\cent
of the total area under wheat. Tt is envisagéd that by the
end of Fourth Five-Yéar Plan the area under- high-yielding.
varieties shall be as much as 1418 thousand hectérele
out of the total éxpected area under wheat of about- 2000
thousand hectares, i.e., roughly about 70 per cent., Since
the present area under wheat 1s more than what is envisaged

- to be at the end of Iourth Five Year Plan we have assumed

that the area under hlgh-yleldlng varieties: shall be 70

‘per cent of the present area and shall gro~ to 85 per cent

at the end of the Flfth Plan and to 95 per cent at the. end

‘? of Slxth Plan 1eav1ng a margln of 5 per cent to other
varletles ' o '

Average Yield‘ <

Farm management surveys belnp conducted in “erozepur'

district recorded thevfollow1ne average yields (QUlnualS’

per. hectare) for Wex1can (i.e., hlgh yleldlng) varieties

~and. local (§g§3) varletles for two years, _ SRS

... Year . Mexican  local
m1967 6g . ho.ee 18,73

1068-69 - ¢ 22046 . 13.63
“‘w;éxgzegefvwffiﬂgi;g..3§Al24,a-\r‘,~:~¢.l;4l§‘

:lZg_Target set,in FOurth Five-Year Flan of Punjab
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The ratio between Mex1can and desi varletlns range
"betwnen 160:100 — 165: 100. lhls shows that on the average
Mexican varieties yield 60 to 65 per cent more than local.
The average yield of the State has been estlmated‘to,ie
21.77 quintals per heotare; This includes high-yielding and
‘local varieties both. Knowing area under high-yielding
" ‘varieties and local varieties we ébportioned'this Yiéld
into Mexican and local in Such a way that it bears the
‘ratio 162.?5 lOOl ' With thlS the y1011 wor ked out to be

26" quintals per_hectare of Mexican and 16 quintals per
" hedtare 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‘uhder projection;
Holding the input use constant as assumed under case I the
j-productlon pro1ect10n worked out to be as shown in Table X.

lable X

Projections for Wheat Productions in Puniab. .

1068-69 1973-7k 1978-79 1983-8

 hArea under wheat (1000 Hect ) 2063 2063 - 2063 2063
CArea under H.Y.V.(Wheat) (") 1194  I4kk 1753 1960.
Area under local varieties (M) 869 619 103
Av.yield H.Y.V.(qtls/ hec.) 26 26 L.R0 26

Av, .yield local varieties PR
S (qtls. /hect,) lo 16 16 16

Fertilizer appllcatlon ’ Same as is belng used at
S SRR present level..

Production {'000 tonnes ) . hh9&,8 h7hh.8 50 8 5260.,¢

13. This is done as follows Let the ylelds bn lo? 25 X
and 100 x for Mexican: and desi resoectlvely L

Lhen 16? 25 x‘(area under H.Y.V )+lOO (area”under d681—yuﬂﬁ
: Total area

NE -

~Solution gives value of x and hence yield of Mexican and
desi bearing the given ratio.
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Under thece conservatlve assumptions as in case I the
production of wheat Qhall increase to L7410 & thousand: metric
tonnes by the end of ,ourth sze—fear Plan, 5053.8 tbousand
metric tonnes by the end<of/P1fth Five-Tear Plan and to 5260.6

thousand metric tonnes by the end of Sixth Plan,

Case TT

In this case the first assumption of case I has been
relaxed and the areca under wheat is assumed to increase
éxclusively:dué'to‘decreasé in the culturable waste during
the period'undef'pfojéCtioﬁ Out of this additional area
that comes under'plougl “the. area devoted to wheat crop shall
grow in the proportion. that wheat beary to net area Sown at

s present. The area under wheat as a per cent of net area sown
comes to h4.83 in 1967-68 (Appendix 9). We ‘therefore |
apportion 45 per cent of the reclaimed land toZWheat crop.

~The area under wheat crop wili_thus grow as shown 'in Table XI,

The second assumption of constant'teéhnélogy has been
relaxed, It has been assumed that during this period'higher
- and higher percentage of fertiljzer use shall begmadej AS
already mentioned survey by the department.of:agficultdré
have shown that farmers used less than 50 per cent of
recommended dose, lence we assume that its use will go to
e 7O per cent, 80 per cent .and 90 per cent of the recommenda—
vtlons in the three progected perlods reqppctlvely. Laklng
the recomnaended dose to be 120 kg/hectare, i.e., the
-optimum for Mex1can wheat the corrGSponﬂlng yleldshave
‘been obtained by.u51ng,the productlon function for wheat

crop for Punjab, i ’

Y = 2209 + 29.010 N - —';lOlsz

* Based on All TIndia coordinated wheat trials.
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The yield of local wheat has been kept maximum at
quintals per hectare. The production estimates in case
thus worked out to be as shown in Table XT, |

Table XT

Frojections of Production of Wheat in Punjab

Case IT

1968-69 1973-74 1978-79 1983-

8l

_Area under wheat (1000 Hec.) 2063 2073.35 2083.70 2094
Area under high : . . ,
yielding varletels (") 1194  1451,34 1771.1h 1989

Area under local ") 3¢ . 622,01 312.56 104,
varieties ; ‘ : ' ' ' ‘

Average yleld of ' ' ' .v' _ 1o 5 2
high-yielding < .39f0 - 40.5 12
varieties{quintals per
hectare) .

Average yield of ( ") 16 17.0 18,0 18,
local variety : ‘ '

Fertilizer level of T -50% 70% 80% lOO%
recommended doze™ :

.05

.35

70

0

0

7

Production ('000 metric tonnes) 4494.8 67175 7735.7 85 .
. %*Bgsed on £11 India coordlnated wheat trials, & -

Production under these assumptions thus will 1ncrease to'
. 6717.6, 7735.7 and 85/3 7 thousand metric tonnes by the-
“end of Iourth, Fifth and Sixth Plan periods respectively,
Case ITT ‘

*ertlllver and other 1nputs level remalnlnb the same

“as in case II, the add1tlonal aseumptlon 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 dedfeésing‘Steadily«(Appendik 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 11
fitted to thlu data worvs out to be

9&6 89 - A9 06 L

Progecting the aecline with the help of this equatlon the
additlonal area that would go to wheat shall be as under:.

l

1973-7h 1978 79 . 1983-8L

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

Under these assumptions, the production hés_been'eStimated
as'ShoWn in Table XII | i
In. thlS case wheat production will 1ncrease to,

7592 L6, 9647.62 and 10706, 03 thousand metric tonnes at -
the end of Fourth, Fifth and Sixth Plan periods.

Pro jected Production of Wheat in Puniab

Case TTT

1068 69 1973- 74 1978-79 1983-8L

Area‘under’wheat ('000 hec.) 20063 23&3.35‘2598.70»262L.05

Lrea under high yielding (“)"‘ 1194 1640.35 2208.89 2492.85
. varieties., o A : o

hrea under local ( " ) 896. 703.00 389.81 131.20
varieties- . - S - X :

. hverage yield of high = 26 39.0  L0.5 420

‘yielding varietieq (Qtls; per -
- hectare)

Average yield of local varieties 16 17.0  18.0  18.0
(Qtls. per hectare) o . L
Fertilizer level. 50%. . 70% 807% 100%

Production ('000 metric tomes) -4494.8 7592.46 96L7.62 lOZIiOB

-
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s

Area under paddv in the Stdte has been estlmath av
345 thoueand hectares in the year 100¢ 69, of which only,
26,30 thousand hectares was under improved . (high-yielding)
varieties and rest-under local, 4Area under high-yielding.
varieties forms only 7;62‘per cent of the total area under
paddy It'has been envisaged to brihp 1,42 thousand hectares
under high- yleldlng varieties of paddy by the end of Fourth
Plan period., This constitutes hO per cent of the present
area undpr‘paddy. With the higher yleld potentlal of newly
released paddy varieties, the area under paddy (high-yielding
varieties) is assumed to go up to 75 per cent and 90 per
cent by the end of 1978- 79 and 1983-8L. This is, because,
once the rate of adoptlon has accelerated it will be .
hlgher in the beglnnlng and will slow down at a later -
stage. Another encoufaging feature is thét”high—yielding
varieties of paddy require less water compared to ‘local
ones.'ulmost about 90 per cent of paddy area is already
irrlgated,, such there seems to be no reason why farmers
shduld.not_go in for the new high-yielding varieties, In
our estimates of ‘shift to high-yielding varieties, we have
left a margin of 10 per cent area for the fine local
varieties that command a higher price.

1gh y1e1d1ng varieties of paddy yield about. 50 to. 50

per cent more than local ones and as such we have ass sumed
a ratio of 150:100 in this case for apportlonlng the present
yield (in terms of husked paddy) in the State, i.e., 13,064
quintals per hectare to high-yielding and local varieties.
The'present'ayerage yield of high-yielding varieties Of,
paddy works out to be 20.80 gquintals per hectare and of
local 13.60 quintals per hectare. R

| In case I the productlon works out to be as shown
in table XIII.
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Lable XI

Projected Production of Paddy (Rice) in Punjab

.~ Case

1968-69 1973-7L 1978-79 1983-8L

Area.under'paddy ('000 hect.) - 3&5.00‘345 345 345

Adoption level for high 7.62h  4L0.00% 75% 0%
yielding varieties : . -

Area under high-yielding(") 26,30 142 258
varieties, 4

Area under local (m 318,70 . 2

varieties . e

Average yield - high- - : 20.80

yielding varieties, - _ .

(qtl. per hectare)

iverage yield: local (") . 13,60 13.60 13.60 13.60
varieties o . ' ' ‘

Fertilizer level , R  Same as in the base year
Production: ('000 tonnes) - L8814 571, Lty 65L.96 692.L40

The production would thus increase to 571.44, 054,96 and
692.40 thousands metric tonnes by the year 1973-74, 1978-79
and 1983 8L respnctlvely. ; :

Case IT

k)

ﬂrea under paddy is assumed to growhfoiibWing »

reduction in culturable waste. Tﬁjs crop bears a ratio of
.08: 1 to net sown area, .Hence & per cent of reclalmed land
is. assumed to go. under paddy crop. . I Fo

Agaln so far -as ylala -is concerned, it has been i
assumed that farmers will mov° to present optlmum level

1L. Tt has been asstmed that present optlmum tschnology
shall remain. unchanged over this perlod. : '
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of fertilizer use by 1983-8L. The optimum yie lds have been
[
wor ked out from the follow1ng productlon functlons '

—lhB? 388+ 31, 080 1 - ,lObNZ-‘:

_ 5
YT = 1067NQOQ+‘25;10ON - 100 N7
TYH refers tovyieldief highfyielding.varieties in lbssper acre

Y. refers to yield of local variety in lbs. per acre.

Thus praduction of rice in the State workéd out =s
shown. in Table XIV, . ’

Production of rice under case I1T thuc 1qcreases Lb
©8L1,81 1167 20 and 1365,52 thousand metric tonnes ky u
end of 1973 7k 1978 79 and 1983-8L recpectlvely.

Table XIV - | .

Proqected ’roductlon of Hice in Punjab

Jase 1T

o | 1962-69 1973-7L 1978-79 1983-8k

Arca under paddy  ('000 Hect) 345 . 346.84 348,68 .350.52.

Area under high-yielding ("), 26.30 142 261,51
varieties ’ _ o - “ '

Area under local (") 318,70  20L.8L,  87.17
varieties o . . o o
Average yield: high 20,80 32,7 37.7hL

yleldlng varieties
(Qtls. per hectare)

Average yleld: local (™).  13.60 18.450 . 20.68 - 22,82
varieties : ’ ' B ' |
Fertilizer level . o 50k 75K 100f%
Production (1000 tonnes) . A488.14 . 841.81 1167.20 1365.52

"15. Based on A.I.C. tr1a1 for hngh yleldlng Vdrletles

1966-67.

/
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Maize . .

Area under maize in the Statelhas,been,estimeted at
4,90 thousand hectares .in the year l968-69. Out of this
48.18 thousand hectares were under hybrid and 441.82 thousand
- hectares under  local varieties, Hybrid maize was. grown on
10 per . eent of the area It.is env1saged to cover 20 per cent
- of the area by the end -of . Fourth Five-Year Plan’ 16 _ This e:op
1s.con31derednto be,hlghly uncertaln, because of its late '
maturity and pest attack, Farmers feel a little hesitant to
grow this crop. Due tc new varieties of wheat that can ‘be
sown as late as eénd 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 cowvered. by hybrld/comp031te malvc
" by the end of Fourth, Fifth and Sixth Plan perlods Under the
assumption of constant technology and fertilizer use, the
present.yield of 14.40 quintals per hectare has been
‘apportloned to hybrld/comp031te maize and desi maize in the
'proportlon of \125:100. Hybrid maize on an average: yleldS‘
20 to 25 per cent more than the lccal one, The present
yleld thus works out to be 17.58 qulntals per hectare for
hybrla/comp081te and 14,06 quintals. per hectare 'for. desi. \
With these assumptlons 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 (Table XV).

. 6. Draft Fourth Fiﬁe-Yeaf.Plan of  Punjab.
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. Table XV

Projection of Production of Meize in Punjab

Case T

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

‘Area under maiZep(*OOO hect) 490 AQO‘ )490~ 190

Area under high- 18.18 98,00 196,00 294
- yielding varieties'( me ) B
| Area.undér local . e i ' S
varletles ( nno) LL1,82 3,~.OO 294,00 196
Average yield. of hlgh— ©17.58 17.58 17.58 17.58

L yielding varieties
(Qtls. per hect, )

Average yield of local ( ") 14,06 14,06 14,06
varieties ' ,

Fertilizer level - Same level as at present,

Production ('000 metric tonnes)705.90 723.43 757.93 792.42

Case IT

Maize crop covers 12 per cent of the net area sown in
the State and as such 12 per cent of additional area from
reclaimed culturable waste land has been apportioned to this
crop. The area under this crop increases as shown in ’
Table XVI. | |

' Again it has been aSSumed that the farmero shal1
grédually move towards the use of optlmum doze of ferti-
lizers by the end of 1983-84. The.optimum works out to be
40.50 Kg. for hybrid and 9.6k .Kg., for ;6031. This,is
A.baséd on the production functions. ’
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Table 16

Proijcected Production of Maize

. Case IT

1968-69 1973-74 1978-79 1983-8L

Area under maize ('000 hect.) 490  492.76 495.52 198.28
Area under high yielding (") L8,18 103.05 .198.20 298.96
varieties _ , g— -
. Area ‘under local LL1,82 389,71 297.32 199,32
© varieties " | ’

Average yield of high 17.58 31.88 35.68  40.50
yielding varieties .
(Qtl.per hect.)

-Average yield .of local ( ) 24,06 23.13 25.71 29,6
varieties, o

Fértilizer level o | o 50  75%. 100%
Production ('000 c 705,90 1229.92 U71.58 1801.57

Y, = 2201 18.97N - 042 N°

Y, = 1899 +14.L4N - 037 07

Y., stands for yield/Kg. per hectare of hybrid,
YL'stands for yield/Kg. per hectare of local.

'The yields on the assumption of 50 75 per cent of the
recommended doze of fertilizer use have been worked out for
1973~74 and 1978-79. Based on these assumptions. projections
of maize production work out at 1229,92, 1471.58 and 1801.57
‘ thousand metric tonnes at the end- of Fourth, Fifth and Sixth -
Plan periods (Table XVI). =

* Based on All India Co-ordinated tfiéls‘oh Hybrid'Maize.
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Bajra

Area under Bajra in the State has becn estimated at 193
thousand hectares in the yeér'1968 69 This was less by 16
thousand hectares over 1967-68 acreage - This decrease can be
“ascribed to the attack of' ERGOT disease. Hybrid bajra covered an
area of 81 thouqand hectares in 1968 69 whlch forme L? per cent_
of the total area. It has been proposed to cover 60 per cent of
area under hybrld bawra durlng the TFourth rlvefiear Plan. Ie have
assumed the area to remain the same as it -was in 1967-08 i.e.,-
?09 thoucand hectares and it is assumed that out of this area 60
per cent will be covered under hybrld baqra by the end of Fourth
Five-Year Plan, about 75 per cent by Fifth Plan and 90 per cent
by the end of Sixth D1an. The rest is assumed to remain under
local bajra or fodder crop ‘ '

, Present “yield of ba]ra crop has been eetlmated to be LJ
qulntalq per hectare. This yield has been divided 1nto 150: lO) ‘
qatlo know1ng the area under. hybrid and local. This ratio has
" been worked out on the basis of experime ntal yield of these
‘varletles Under the assumptlon of constant technologd, the y elde
of two varieties have been assumed to remain unchanged dnrzns the
period under study. Hence productlon of this crop xorks out to be
236.38, 241,32 and ?6) 65 thousand metric tonnes at the end oi
Fourth, Fifth and Sixth Plan periods in case I' (Table XVITI).

Case IT

Area under bajra is 5.2 per cent of the net area sown in the
State, COf the reclaimed'areasfrom culturable waste € per cent has
been apportioned to this crop. The area under ba jra 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:
2

v, = 13.74 + .2524N - .0008N
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Table XVIT

- Projected Production of Ba.jra in Punjab

Case T -

- 1968-69 1973-7L 1978-79 1983-8l

Area under Bajra ('000 Hect.) 193 209 209 209 .
drea under H.Y.V. (") gl - 125,40 15¢€ 188.10
Area under local (." ) . 112,0 83,60 42.25 = 20.90

Average yield H.Y,V, (Qrtl:/ 13.05 13,05
: ' Hect.)

Average yield local ( " ) 8.70  8.70 . 8.70
Fertilizer level R Same as in the base year
Production ('000 tonnes) 203.15 236.38 241.32 263,05

The. optlmum works out to be 33.09 qulntals per hectare in
. case of hybrid bawra Since the data on local bagra was not
? available, no- productlon function. could be fitted to this
| veriety; 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 baijra.

Under these assumptidns, ba jra pfdduction wor ks out
to be 471,16, 579.69 and 680,74 thousand metric tonnes by
the end of Fourth, Fifth and Sixth Plan periods (Table XVIII

A

‘Pulses . SRR
Figures show that the area under pulses:has undergone
a continuous decline during the period 1950-51 through
. 1968-69, This decline~is mainly in the gram crop. We have
taken this crop into consideration and have allocated its -
area to ﬁheatjcfop undér the assumption‘of'grqwing
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. Table XVITI

Project Production of Bajra in Punjab

' _ 11968-69 1973-74 1978-79 1
. Area under bajra ('000 Hect.) 193 210.38 211.76.
Area under H.Y. V., (" ) 81 126,22 158.82.
4rea under local (" ). 112  84.16  52.94
Acresge yield H.Y.V.(Qtl/Hec.) 13.05 26.00 29.97
Average yield local ( " ) S 8.70 16,99  19.59
Fertilizer level - . 50% 50% - 75%
Production ('000 tonnes) . 203.15 L71.16 579.69 &

AW
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irrigation.‘The area under other pulses have been steady,
- which, of course, is a negligible percentaye and hence dons
_not_contribute_much towards foodgraln productlon [hLb araa
can in. futuré shift to bajra or maize crop'depéndlng upon
soil conditions of di fferent arcas. We have, hoWevef; ignored
Athese crops as such. ' Cor

Table XTX gives a consolldat@d plotu re of the e%tlv vted
productlon of foodgrains as it would bc at the end of each
plan period, Total foodgrains production in 1un3ab under
Case I shall move to 6276.0, 6707. anq'7009.o thousand
. metric tonnes by the end of Fourth, Fifth and Sixth Plan
periods., | ’ | ’

" In cese IT the foodgrain production should be 9260.%k,

10954.1 and 12391.5 thousand metric tonnes by the end of
plan periods. In case III which is more comprenen51ve and
involves all the-lmportant related changes, the orOMuctlon
_of the.food~crop5'should move to 10135.2, 12866.0 ;ndn
14553.7 thousand metric tonnes by the end of plansﬂ: )

Lt
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‘Table XIX =~ -

Estimated Production at the end of Three Plans
: 1968 69 through 1083 8L

Crops 196869 1973-7@ 1978-/9 1983-8),

Case T

‘Wheat - LLOL .8 : TP . . 5260.6 -
Maize . - 705.6 23, .9 7920
Rice R /488.1 ‘ . ol » ¢ ' 692./4
Ba jra o 203.1 - 236. R 263.6

TOTAL 5891.9 276.0 6707.9  7009.0 -

“Case IT

Wheat L OLL9LI8  6717.6 35.7 ° 8543.7
Maize . 705.9 1229.9  1471.5 = '1801.6
Rice 1,88.1 g,1.8  1167.2 - 1365.5
Bajra - - 203.1 . A471.1 579.7 680.7

O”AL‘ . ©5891.9 9260.4  10954.1 12391.5
Case TTT R o L '
CWheat . ALLOM.8  7592.h . . 9647.6  10706.0
Maize . 705.9  1229.9  1471.5  1801.5
Rice o L8e.l - 8,l.8 1167.2  1365.5
Bajra = . . L ‘.203,1 R 17/ N R 579.7;MH ,68O.7

TOTAL .~ 5891,9 . 10135.2 12866.0  14553.7

———

Marketable Surpluses

‘In the flrst sectlon we prowected the demand for
consumptlon of some selected agr1cultura1 commodities in
“the State under three dlfferent 31tuat10ns each 51tuat10n
"Ch&TdCtGTlZlng different assumptlons regardlng xthe pOpula~
'tlon growth Lable 20 glves the total foodgraln consumption
in Punjab as it would be at the end of Fourth Plfth and
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Sixth Plan perlod Total de?and for foodgralns include human
and non- human consumptlon ' o '
Lable XX

ol Estlmated Total Foodgrains Demand for Lonsumptlon
in the State through Three- Plan rsrlods '

Total demaﬁd (1000 metric tonnes)

Situation I  Situation II ' Situation IIT

7i968;é9f
1973="74 "
1978-79

2569.95
3126.48
13680.50
4339;5A .

2569.95

3126.48

- .3725.06
*L552.25

258,95

3263.93
398@.78 :
h?SO;ZS‘

1983:8h

Supplf of- foodgralns in Punwab has also been worked “
out at three dlfferent levels, Fven at the most conservatvve
| estlmates that’ is, .when every thlng remains same except
that the distribution of .area.under foodgtrains changes in
favour of h‘éh yleldlng varletles there emerges surplus
If we. compare the demand in situation IIT with the supply
in case I we get the. folloW1ng aqnual.surpluses in fooagxalnl
at’ the end of three plan pGTlOdS
: |

“QL:(Unit =,fOOO metric tonnes)

.

_Year

Demand

‘Supply

" Surplus

1968-69

197374 o
1976-79
198348h’

2584,.95

13203.93

3984.78
4750. ?8jr

. 5891.90
| 6276.00
- 6707.90 .
7ff{7009.OOiJ

3306.95
3012.07

‘ 2723.12
5f22g8.72

.This shows that 1f the technology remalns statlc, i,e.,
input per acre does not change, these surpluoes would go
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on diminishing in future, But if teéchnology changes and
other changes occur as we assume ih situation IT and ITT

the foodgrain surpluses against demand condltlons of
situation TIT work out as -under :

Surpluses

Supply Situation IT Supply
(1000 m.tons) Situation ITI
('000 m,tons)

1968-69

197374
1978-79
1983-84

3306.95
599647
6969, 32

3306.95

6871.27
8881,22

76L1,22 9803.42

With changing technology and input .use, the state of
Punjab is thus likely to prodﬁce,ever increasing foodgréin
surpluses to the tune of 6871,000 tonnes by the end of the "
Fourth Plan, 8881 ,000 tonnes by the end of the Fifth Plan
and 9803, OOO metric tonnes by the end of the Sixth Plan
period, '




 Appendix 1
Aggregate Projected Demand for Variocus rfood Items in
Rural ‘and Urban Sectors of Punjab .- '

SITUATION I

“('0C0 metric tonnes)

083-84 -
i

Urban

1964-65  1963-69 19737 1978-79 !
Rural. Urban Hural Urban Rural Urban Rural Urban Rura

Rice 98,11 - 18.77 106.73 - 20.95 122.86  24.7h 141.36 © 30,72 164,05 - 38.83

=
on
<
]
o
-
=
~.
.

“Wheat - 1258.85 364,51 ;432.86 106,86 1785.8L 486.36 2120.18 '611.91 2413.50 786,43
baize  220.57 41.67. 236,08 k.68 264.61 . 48,59 293.33 0.1l 317.93  148.07

Total 1620.48 1430.56 1859.88 47604 2254.22 562.43 2565.31 691,77 2901.37 872.15
cereals - _ , ' . _ : -

<
—l .
=

1

. JO!

Q
D

Pulses = 114.65 32.35 120.26 35.98 159.25 43,19 185.86  54.28 265.81  67.75
'5§§§;s 1735.04 463,00 1989.15 512,41 2413.50 \605;60'2751.18 746.04 3167.18  939.90
';gruits 245.82‘ 112, 7k 296.53 '134.03 399.5011174,78 566;82-'248.34 839.14 361.94'

EairEe- DI L e
i1k & 650,40 154.32 817.28 ~19’8,238’ 1166.26 278.42 1741.76 149,00 2715.48 75.68
products SR ‘ S N

Q
o,




PROJECTIO

]
t—f
[al)
0,
o
n
2
R

g

1

T iy

14

. Wheat -

‘ Tdtal_

,Food—

Milk &

Avpendix

2

Aggregate Projected Demand for Various Food
Items in Rural and Urban Sectas of Punjab

SITUNTION II

(1000 metric tonnes)

196465

1968~

69

1973~

Ik

1978~

79

1983-

8L

Rural

Urban

Rural

Urban- Rural

Urban Rural

Urban  Rural .-

Urban

Rice
1258.85
Maize

1620.47

cereals
Pulses

1735.04

grains

Fruits
and .-

vegetable

650, 40
milk -
products

98.11

220.57
114.65

245,82

18,77
364.51
51,67

430.56

32.35
463,00

112,74

154.32

106,

1432.
236,

73
86

1859.

129

296.53

1 817.28°

08

.26

20,95 122,86

406,86 1785.8L

4764k 225,22

135,98 159.25
512,41 2413, 50

134,03 399.50

198. 88 1166.26

1,68 261,61

2l Tl
486.36
18,59
562.43

141.95
216448
293.68

13.19. 202.12
1605.60- 2791.04

174.78 566,23

278,42 1740.38

2588.90

30.85 165,53
614.56 2500.57
504k 322.7k
707,62 3059.15

5Ll 266,29
762.1k 3325.43

2,8.40. 839.42

17 9L 2726.91,

39.27
791,21

49.38
899.33

7042
97579

362,14

13206
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l‘-~1\gg”e;rate Proj ec‘oed Dammd for-Various Food ILems
in ﬁurul and Urban Sectars of Pungao

'f:SIluw1m I~ AR
S S , ‘ - '(YOOO metric tonnes)
- 196L-65 1968-69 1973-71 ‘ 1978-79 7 . 19838l

" Rural Urban  Rural. Urban - Rural  Urban = Rural .- Urban - Rural - Urban

Rice 98‘4L'. 18,80 107.54 20,10 124,28 25.00 144.20  31.36 169.20  39.60 -
Wheat  1263.49 365,87 1441.04 409.48 1800,12 49658 2332.68 620,88 2676.54 802.18
Maize  222.38 4278 225,78 . b5.01 267.61 L&.71 299.57 k7.56 331.19  50.99
'Toﬁalgb-1626.38 7§32,22_1368,81 481,15 2361.40 579,08 2810.88 715.48 3219.30 911.38

~ cereals

. L. KAUL

dJ

2
<
S

v

j;pulsés‘ 115, O77ﬁ°32.4; 130,20 -36.2% ’159;8415.44;16, 203.81 5»'88 276,99 .4l
“Food=- . 1741, 4of3;54.63*2001.02 515.38 2521.18 1623.30 301k.71 ~77o 38 34,82, 08 996,76 ..

" grains’

Sr

o
W,

and
vege-
table._

Fruit ; ;\f-f113:287;297.5éTf13A.59 401,53! 178,91 ~567¢545'2L9 30 842 38‘,363:62‘_

milk

Milk & 652.70° 154,90 819.70 199.: 77 292.27 1741.93 447.95 2738.92
products - : L : )

~
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Appendix_h- 

Culturéble Waste"Land-ih.the-Punjab (Reorganised)
- 1950-51—1967-68

Years = - Culturable waste
('000 hectares)

195051 511
1955256 ‘ - 39y
1960-61 o 251
1961-62 . 221
196263 ' 216
- 1863-64, - 186
1964 =05 ’ 184
1965-66 181
1966=67 . o 174
1967-68 ' 168 -

- Appendix 5

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

Area irrigated . Tndex "
Wells Canals Wells Canals

1960-61 82y 1174 100 100
1061-62 740 1229 89 10L4.7
1962-63. 853 1234 104 . 105.0
1963-6l 825 1214 ~ 100 103.4
'1904=65 842 1218 102 - 103.7 .
196566 | 887 1289 - 107 109.8
1966-67 | 982 1266 119  107.8
1967-68 989 1288 120 .109.7 .
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Appendix 6 -

Intensity of Irrigation in Punjab - An Tndicator

Year = Area irrigated Tubewells  Area (net)
: as a per -cent of for ' irrigated per - ..
net area ‘sown . irrigation tubewell (hect.)

745 271.2
7695 259.5
9396 224.3
11780 , 181.1
12799 S 16k.5
26066 86.8
3080, - 73.7
LLLOL 51,04

1960-61
1961-62
11962-63
1963#6k
196h465
196566
196667
1967-68

e & @ -® .0 @

» L ]
JTwoon WO v

wibon oo oot o
OO AW

: L Appendix 7 7
Consumption of Chemical Fertilizers in Punjab

(1962-63 to 1968-69)

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

196162 . 49;162  100.0

01962263 U éw,se2 0 1720

1963-6L

1964-065

1965-66
1966-67"
11967-68 " .
1968-69

- 140,889

232,230
236,154
236,598

- 3853206 .
545,256

-

286.6
L72,0
480.0
481.0
- 783.7
1109.1




DEMAND AND SUPPLY PROJECTIONS

Appéndix &

Cropping Inténsity ig Punjab
+ 1950-51 - 1967-68

Period Total cropped Net area Cropping
‘ area ‘ sown ' intensity

1950-51, 1162 3537 117.67
195556 L567 3615 126,33
1960-61 4723 3750 . 125.05
1961-62 4800 3826 125,45
1962-63 4970 3833 129.71
196364, L8875 3855 - 126,46
196465 5113 . 3895 C131.27
1965-66 1878 3796 128.50
196667 5172 3886 133.09

S 1967-68 - 5441 - 3992 136.30

Appendix 9

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

~

Wheat %  Rice % ‘Maize % Bajra %

Net
. . sown
~ : area .
1960-61 3750 139, 37.2 228
1961-62 3826 1433 37.L 228
196263 3833 1516 39.5 249
1963-6L 3855 1510 39.2 257
‘196h+65 '$895~ 71563 4O, 287
1965-66 3796 1548 L0.8 293
196667 3886 1608 Ll.4 285
1967-68 3992 1790 4kh.8 31k

Year

326 . 8, 124
323 oo 142
362 Lo 136
354 .2 105
383 .8 160
385 .1 156
Lg, /4, b ’ . 18}4,
1,76 .9 209

NJJ~IOONCNC
OWIE~3n O+

(903
o

For projected -~ 45.0
‘years (assumed)




Ti@ND Ii CULTUZABLE WASTE IN PUNJAE . (1950-51 —1967-68)
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Appendix 10

‘ Lrea uwnGer Different C Crops and the Per Cent .er'l ated
- in Punjab (190u—61 L,hrough 1968-69 ) . -

dice . baize . Bajra . - (ram,

Area - 9 hrea 0 Area irea
(1000 irri- ('000 irri- (1000  drri- (7000
hect.) gated hect.) gated hect.) gated hect.) .

1960-61 139k | ".‘ 223 - ‘81;1w:326 6h.1 124 38.7 8713*
1661-62 1433  58. 228 761 323 61.6 142 33.8 89
1962-63 1516, L7249 -,;80;31 362 64,6 136 38.2;_ 817
19636l 2.1 257 82.9 354 62,1105  35.2° 7oL
| 19614-65 1 62.9 287 81.9 383 640 160  35.0 e
T 1965466 1548  68.2 293, i 86.3 385 68,3 156  34.0 w3
: 1966-67 1285 85.6 Mk 66.9 184  40.6 0 634
1967-68 0.5 31, 0 8L 476 67.0 29 13.5 1 530
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