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ROLE OF FERTILISERS IN AGRICULTURE:

A Study of International Experience and Lessons for India

I

HE world population is increasing at an alarming rate, about 100
persons per minute, 15,000 each day and more than 50 millions a
year. At the present rate of increase the population of the world will be
more than 6 billions by the end of the present century. This growth in
population has come to be regarded as ‘Population Explosion’. The
‘explosion’ would be less serious if all people, inter alia, could enjoy
a satisfactory diet both quantitatively and qualitatively. Robinson
[1] estimates that already some two-thirds of the present population are
underfed which means they are suffering from either under-nourish-
ment or malnutrition.

Most population theorists and demographers believe that in the
race between growing population and the food supply, the former
would win. Sukhatme [2], for instance, concluded that the world
food supply would have to be doubled between 1960 and 1980 if rea-
sonably adequate levels of nutrition were to be met. This would
require an annual rate of increase in food production of 3-5 per cent
throughout that period. Brown stated that if the population of the
developing regions of the world expanded by the expected 3,000 mil- -
lion persons %t the end of this century, they would need to develop an
ndditional food production capacity equal to current production of
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the entire world. This involves a stupendous task and calls for con-
certed efforts to equilibrate food supplies and the growing require-
-ments of a fast-multiplying world.

Geographers particularly point out that as far as commercial agri-
cultural development is concerned, the surface of the globe is limited.
They estimate that only about 10 per cent of the earth’s surface is sui-
table for farming and two-thirds of it is devoted to major crops. The
crucial issue, therefore, is: how to feed and maintain the surging bi-
llions of the world with limited resources of sustenance ?

The problem of hunger could be overcome by the extension of
food producing acreages or by increasing crop yields. Although the
additional acreages would be valuable, in total they would increase
the cultivable area by only a slight amount. The only alternative to
increase the food supply is, therefore, to increase the yields. Robin-
son [3] strongly feels that making “two blades of grass grow where one
grew before” seems to offer a better prospect for solving the problem.
The yield can be increased by enlarging production and use of ferti-
lisers, using better seeds, crop rotation practices, more-efficient farm
tools and machinery, popularising insecticides, controlling soil erosion
and extending irrigational facilities. It is true that agricultural pro-
ductivity depends upon natural factors but modern technology has
reached a point where if strategic inputs are made available and used
in appropriate manner, they would boost productivity which might
even transcend the natural handicaps.

II

ROLE OF FERTILISERS

Fertilisers are the crucial inputs and are regarded as ‘Kingpin in
Agriculture’. They add to the soil essential nutrients for the growth
of plants. As crops are grown,.the nutrients get dissipated and their
replenishment is necessary to perpetuate production. "The nutrients
which are primarily taken from the soils are Nitrogen (N), Phospho-
rus (P:0;) and Potash (X,0), besides other essential secondary and
micronutrients. We can illustrate the point by focusing attention on
two major crops, namely, Wheat and Rice. In the case of Wheat
it has been found [4] that every 100 kilograms of the grain remove
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about 2 to 3kg. N, 1.4to 1.6 kg: P,O; and 2.5t0 3 kg. K,0. For
the Rice, the estimates [5] of nutrients removal suggest-a range of 0.6
to 2.4kg. N, 0.2 to 1.2 kg. P,O; and 0.4 to 3.7 kg. K,O depending
upon numerous varieties of Rice and different environmental condi-
tions. .
Fertilizers also play a significant role under intensive agriculture
' which is the only feasible alternative in a world tormented by the scar-
city of cultivable land. Ibach (1966) estimated [6] that in the U.S.A.
one ton of NPK would substitute for 9.4 acres of land at the 1964
average crop and fertiliser price level. In India where the average
fertiliser application is very low, one ton of Nitrogen can substitute
for 20 to 25 hectares of land under unmanured Wheat or Paddy
(cleaned as well as uncleaned rice).

Moreover Fertiliser use improves labour productivity on farms.
For instance, the overhead labour costs on land, tillage, irrigation,
weed control and seeding will not usually vary according to output.
The use of fertilisers would yield a benefit in terms of unit labour cost
when output expanded.

Fertilisers also improve output per hectare under High Yielding
Varieties (HYV) which have shown quite remarkable responses to
Nitrogen. In the case of Rice, the HYV registered a production of
19.22 quintals per hectare for a dose of 40 kgms. of Nitrogen as
against 17.9 quintals per hectare for the local best variety. Similarly
24.1 quintals of Wheat was produced per hectare for a Nitrogen
input of 20 kgms. as against 13.3 quintals of local best variety per
hectare. The disparity becomes all the more glaring when rising levels
of Nitrogen doses are studied. For example, with a Nitrogen intake
of 160 kgms. per hectare HYV, Rice recorded an output of 11.73 quin-

* tals and the local best variety trailed behind at 7.89 quintals. Wheat
at a Nitrogen intake of 100 kgms. per hectare stood at 8.4 quintals
in the case of HYV and the local best variety lagged steeply behind
at a low of 1.8 quintals only. [7]

Finally, the fertilizers have an important role in the irrigation too.
It is held that irrigation is an important requirement but it must be
noted that it can orily provide water, which howsoever important to
plant metabolism supplies only a single plant nutrient namely, hydro-
gen. The provision of supplemental irrigation water in effect amo-
unts to supplying increased quantities of balanced fertilisers if the
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water is not to be wasted [8].

Crop yields are miraculously stepped up through the use of fertili-
sers. Demonstrations and trials, conducted by United Nations Or-
ganisation under ‘Freedom From Hunger Programme’, at farm lands
in three regions of the world viz., W. Africa, the Far East and N.
America and Latin America have revealed a weighted average increase
of 54 per cent in output of all crops through the use of best varieties
of fertilisers [9]. The details of demonstrations and trials in selected
countries under the same programme are given in tables I to III.

I
INTERNATIONAL EXPERIENCE—A STUDY OF SELECTED COUNTRIES

Fertiliser consumption in different regions of the world has shown
a phenomenal growth in recent years. This has been substantiated
by the data given in table IV which bears out this fact adequately. A
similar trend is discernible in certain selected countries of the world.
We have here attempted a selective study to establish a relationship
between the Fertiliser consumption and the Total agricultural produc-
tion, instead of only the food production, since the data pertaining
to crop-wise consumption of the fertilisers is not available. To make
the procedure easy, the indices have been computed for both the varia-
bles taking the average of the period 1952-56 as the base period. The
countries selected are Belgium, Netherlands, United Kingdom, United
States, Israel, Japan and Australia each representing a different level
of consumption.

Table V shows that the use of fertilisers in Belgium, Netherlands,
U.K., U.S.A., Israel, Japan and Australia has increased from 10 per
cent (Israel) to less than 200 per cent (U.S.A.) over a period of -“ten
years. The experience in fertiliser consumption of these countries has
highlighted a significant relationship between fertiliser input and crop
output. In fact in developed countries, the increased agricultural
production and high yields are closely related to the high doses of
fertilisers. We have described this relationship by calculating a mea-
sure of correlation between the indices of aggregate fertiliser consumnp-
tion and the indices of total agricultural output and a significant
coeficient has been found between the doses of fertilisers and agri-
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cultural production. In certain cases the correlation is so perfect
that any change in the doses of fertilisers will have a corresponding

change in the output. If a trend line is drawn by applying Y=a +bx, | w

almost all the points will lie on it. This is true especially of coun-

tries like Belgium, U.K., Israel, Japan and Australia though a high

degree of relationship can be seen for Netherlands, U.S.A. and W

Belgium. J
Iv 31

LESSONS FOR INDIA

The causal investigation attempted in the foregoing section unfolds
certain useful lessons for India. Being predominantly a farm-based
economy, tortured by recurrent food deficits and even a declarating
farm productivity, wasting precious foreign exchange on food imports,
India would do well to augment farm output via improved productivity
and increased fertiliser intake. It may be amusing to note that India
has got a high potential for fertiliser use. Table VI shows that a paddy
yield of upto 12572 kgms. per hectare could be achieved by the use of
fertilisers in India. This is in refreshing contrast with country like
Japan so well noted for its rice yields. During 1967-68, the average
yield of high yielding wheat varieties was 47.3 quintals per hectarc
in Ludhiana district (of Punjab), a figure approaching the yield in the
Netherlands, which has the world record.

India has the conceivable distinction of having the lowest per hec-

‘tare yield of every crop she grows. The present low yield is explained by
the fact that, “centuries of exploitation of land by continuous cropping
without corresponding replenishment of plant nutrients so removed
has made the soils infertile and unproductive.”[10] With already 45
per cent of the total land under cultivation which is the highest in the
world, the Indian farmer is left with no alternative but to increase the
productivity.

Soil tests in India indicate that almost all the soils must have addi- |
tional Nitrogen, about 85 per cent of the soils need additional potash, |
if crop yields are to be increased by 50 to 100 per cent. The only way is
chemicgl fertilisers which alone can raise the productivity by 35 to 50 :
per cent. Indian farmer-is accustomed to the use of.organic nutriesnts '
such as farm yard manures, green manures, compost, sewerage elc. ‘
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A great lacuna of these manures is that the nutrients in them form only
a small proportion of the weight. Moreover the required proportions
needed for different crops and under different conditions is also not
satisfactory and it may take many tonnes per hectare of such manures
to make good the drains of the nutrients caused by a single crop with
the result that the needs for modern agriculture are not met.

Since independence and more particularly after the inauguration
of the economic planning the use of chemical fertilisers has witnessed a
continuous rise, though levels have been none too satisfactory. This
fact has been given due attention in laying down the targets for the
Fourth Plan, the draft of which says :

“Recent years have witnessed a spurt in the consumption of che-
mical fertilisers. The estimated annual consumption on the eve of the
fourth plan is 1.40 millien tonnes of N, 0.40 million tonnes of P,0s
and 0.18 million tonnes of K,O. It has been anticipated that the
requirement of chemical fertilisers at the end of the fourth plan will
be 3.70 million tonnes of N, 1.80 million tonnes of P,0; and 1.10
million tonnes of K, O.”[11] The projection of the future consumption
needs of fertilizers have been arrived at by the Fertilizer Association
of India. The average demand based on various methods during the
Fourth Plan is presented in Table VII.

Level of Consumption. The total consumption of fertilizers in a
country may not satisfactorily represent the intensity or level of con-
sumption per hectare of arable land. In India, for instance, the in-
crease in the fertiliser nutrients is no doubt significant, the level of
consumption continues to be much lower than many advanced as well
as developing countries. In other words, she is still one of the lowest
per hectare consumer of the fertiliser nutrients whereas the loss of the
soil fertility is the same all over the world. This is shown in Table
VIIIL

It will be observed from Table VIII that the Indian consumption
of fertilisers is lower by about 99 times than that of Netherlands, 50
times that of Japan and is also lower than even smaller nations like
U.A.R. and Israel. Recent data suggest that the consumption of
nitrogenous fertilisers has shown a significant lag. The various plan
targets had not been achieved. The Estimates Committee [12] noted
that this lag was high at 69 per cent during the First Plan. Although i
it shrank to 57 per cent during Second Plan, the progress was, by no !
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means, satisfactory and the sad tale was spalled over the Third Plan
period as well.

Furthermore, in India, the fertiliser consumption is not uniform
in all the states/union territories. The Estimates Committee [13]
found that the farmers in southern region are more fertiliser minded
than their counterparts in other regions. In 1965-66, 11 states[14] out
of 24 states/union territories consumed 83 per cent of All-India con-
sumption whereas the remaining states/union territories only accoun-
ted for 17 per cent. This underlies a systematic study of regions where
fertiliser use is deficient so that steps may be taken to lessen the regional
imbalances in this area. .

Impact of Fertiliser Application. As has been done in the case
of certain selected countries of the world, the impact of fertiliser use
could be ascertained by computing a measure of relationship between
fertiliser consumption and crop yields or from output. Unfortunately
such a measure may not yield dependable results in the case of India
because certain supplemental circumstances so essential to gauge the
success of a fertiliser programme are non-existent here. Moreover
the fertiliser supply is restricted and a uniform distribution of it through-
out the country would only have an effect of thinning down the per
capita intake. This would indicate a relative failure of the fertiliser
programme. A better approach in our circumstances shall be to
select those areas where intensive doses of fertilisers have been admi-
nistered and Other supplemental inputs have been ensured within
a suitable framework in order to find out the fertiliser response to out-
put. The Intensive Agricultural Development Programme (IADP),[15]
commenced from 1960-61, may provide us a basic data for our causal
investigation in India.

Fertiliser Responses. A number of trials have been conducted
to study the responses of crops to fertilisers and results have been pub-
licised to orient the farmers to a vigorous fertiliser use. A recent
study. on this subject by M/s. Sucha Singh and N. S. Randhawa de-
serves quotation here. The authors have shown by a straight line
trend applying Y=a +bx, the direct relationship between the Fertili-
ser Consumption and the Food grain production (in respect of Maize,
Wheat, Rice and Bajra) in Punjab for a period 1962-63 to 1967-68.
A graphical representation of these results shows that a very high
degree of positive correlation (0.98) exists between fertiliser input and
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crop output. Figure I bears out this relationship clearly.
\'s
TOWARDS A MORE EFFECTIVE FERTILISER PROGRAMME

Our discussion so far has led to the conclusion that fertilisérs cons-
titute an input of considerable significance for a breakthrough in the
Indian agriculture and for ushering in the green revolution. We learn
that in India fertilisers are applied both to food as well as non-food
crops. A series of studies [16] conducted during the Second Five Year
Plan period reported that approximately 75 per cent of the total con-
sumption of nitrogenous and phosphatic fertilisers was applied to food
grains. In 1965, the report of the Shivaraman Committes on fertili-
sers had estimated that foodgrains would require 70 per cent of the total
nutrients by 1970-71 based on cropped area and recommended doses.
This estimate was made before the introduction of High Yielding
Varieties and the new strategy of intensive cultivation. On the basis of
more recent experience, the, Fourth Plan Working Group (revised) esti-
mate is that food grains would require 80 percent of the total nutrients
by 1973-74. The Estimates Committee [17] reported that the additional
production on account of fertilisers by the end of the Fourth Plan
would be about 40 per cent of the total additional production.

The first major task in this connection would be to combat the
inadequate availability of fertilisers in India. We have earlier noted
(vide table VII) that our requirements of NPK would be about 3.22
million tonnes for the year 1969-70 and over the next five years they
are likely to grow up to a level of 6:61 million tonnes.  As against
this the corresponding production targets for the Fourth Plan period
are 5.5 million tonnes of capacity and 4.5 million tonnes of produc-
tion of N, P,O; by 1973-74 (Potash is totally an imported input.). These
targets would suggest a leeway between consumption requirement and
output of fertilisers with a corresponding increased reliance on
imports. The leeway would tend to widen if the percentage achieve-
ment (in terms of actual production) of the production targets for the
Third Five Year Plan is taken into account. As against 110 per cent
achievement in the case of N and 65 per cent in the case of P,Os in
1961-62, the achievement levels tappered off to 30 per cent and 24
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per cent respectively in 1965-66. Table IX testifies to it. If these short
falls in output persist over the Fourth Plan Period, the gap between
requirements and availability will accentuate unless imports are corres-
pondingly stepped up to make up the lag. A first step in this direction,
therefore, would be to augment the domestic production of fertilisers
nutrients. As an important plank of this programme, dependence
on the imports will have to be curtailed sizeably because they involve
higher costs in terms of ocean freight, import duties on plant compo-
nents, cost of non-productive site facilities, high interest burden and
teething troubles and mechanical breakdowns.[18] The Governmental
vacillation in sanctioning projects has to be overcome. Steps may be
taken to encourage foreign collaboration so that our existing techno-
logy gap in this field may be squarely met. Unfortunately the recent
developnients appear to wean away foreign collaborators from inves-
ting in our fertiliser industry due to lincensing intricacies, more lucra-
tive imports in view of falling international prices in a market having
a supply lag and a keenly felt demand. Besides, steps must be taken
to ensure a fuller availability of an increasing output of fertilisers to
the cultivators at relatively low cost. For this purpose improved
distributional arrangements, easier availability of credit to purchase
fertilisers and even subsidies to medium and small sized farms may be
envisaged.

In order to make the fertiliser programme more effective a few of
‘the preliminaries are held to be extremely essential. In the first instance
demonstrations should be more extensively given rather than simply
confined to JADP districts. It would be better in this connection if
instead of segregating the demonstration farms trials are organised
on the very plots of the farmers concerned. Such plots may be split
into two parts, one with fertiliser intake and another without it. This
would bring home to the cultivator the crucial importance of the ferti-
lisers in both output and productivity. Further, the availability of
other inputs such as HYV, extended irrigation, improved implements
etc. must also be made available at reasonable cost. In this connec-
tion the findings of the Estimates Committee are very relevant : [19]

“The best results in production with fertiliser input are achieved
only when a proper use is also made of so related inputs. The success
of the Fertiliser Promotion Programme will depend to a considerable
extent on the promotion of the adoption of recommended pack-
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age of practices by the cultivators.”

The fertiliser programme would fructify only if the farmers are
adequately trained in making proper use of the fertilisers and in arriving
at judicious nutrients mixes in keeping with very requirements of crop
and soil. For example, certain crops are responsive to high doses of
N alone with little of P,0; and X.O, while others require an equal
proportion of all the nutrients. A carefully conducted soil analysis
is germane to the entire fertiliser programme. Soil analysis may be
based on samples drawn from time to tiime in order ta determine their
fertility levels. Soils are tested in the laboratories and then recommen-
dations are made on the basis of the analysis. And also the time and
methods of fertiliser application are indicated. In this country it is
reported, that 24 soil testing laboratories were set up under the USAID
assistance during the period 1955-60; 10 were set up under IADP and
16 were set up by the state Governments in the course of Third Five
Year Plan. In the previous Fourth Plan Draft (1970-71), a proposal to
set up 26 new soil testing laboratories was incorporated. The depart-
ment of agriculture has also introduced mobile soil testing laboratories.
The progress is, however, not adequate because the existing facilities
cannot fully cope with the existing strains.

\%1
CONCLUSIONS AND FINDINGS

In this study we have attempted to expose the basic handicaps
which currently beset an agricultural resurrection of our economy.
We have suggested that the curse of a stagnant farm output could be
overcome by boosting productivty and have demonstrated that a high
degree of positive correlation exists between fertiliser consumption and
agricultural production. We have also arrayed international evi-
dence in support of this relationship and have worked out correlation
coefficients for selected countries of the world. It.is now common
knowledge that a more concerted drive to popularise the use of ferti-
lisers must be launched. Output and availability must be increased
and reliance on imports reduced so that precious foreign exchange is
conserved. It would be in the fitness of the things if the farmer is train-
ed in a scientific use (as against a hit-or-miss approach) of different
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nutrient-permutations, Expansion of soil testing facilities might go
a long way in furthering the cause of this scientific approach to ferti-
liser application.
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TABLE ]

Results of Fertilizer Trials and Demonstrations on Wheat, Rice and Maize: Selected Countries

WHEAT
|
Fertilizer Yield, Yield increase
Country {a) freatnient (n Kg. Per Ha Kg.per percen-
N-P3O,-K 30 Control Ferti- ha. rage
Kg. per Rectare tilized
Lebanon
Irrigated . v 60 — 60 — 30 1905 3744 1839 96
Nonirrigated .. i o 60 —860 — ¢ 1430 3267 1837 128
Morocco
South e - o 20 —40—~ 0 39] 944 553 141
North . .- .o 40 — 60 - 40 914 1541 627 69 .
Syria
Irrigated 5 .. .. 60 — 60— 0 1860 2802 942 51
Nonirrigated - 0—40 — 0 968 1181 213 22
Turkey—Central
Anatolla
Irrigated - .. . 60 —60— 0 1530 3010 1480 97
Nonirrigated i e 30 —3 -~ 0 1401 2104 703 50
Turkey—Thrace
Irrigated T & v W —40— 0 1543 2661 1118 7
Nonirrigated . - .. 60—60— 0 1308 2318 1010 772

Source—Sce Table IIT
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Tante IL
RICE
Fertilizer Yield Yiled increase
Couniry (a) Treatment (inKg. per ha). Kg.per Percen-
N —P3 O—K30 Control Fertill- ha.  tage.
Kg. per hectare zed.
E1 Salvador Central 90 — 90 — 90 1982 4428 2446 123
Ghanna
Forest 2.4 —22.4 -0 1309 1970 668 31
Savanna 26.9 —26.9 —0 1797 3218 1421 %
Nigeria
Forest 22.4—22.490 1869 2859 990 53
Savanna 22.4-22.4-22.4 1289 2051 762 59
Senegal
Casamane 90 — 0 —10 1218 1968 750 62
Fleuva 45 — 45 — 45 1917 2442 525 27
Sine-Saloum 99— 00— 0 603 1555 952 158
Furkey
Central Anatolia 40 — 40 — 0 3640 5280 1820 33
Thrace 60 — 60 — 0O 3545 5288 1743 49

Source—See Table T
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’ TanLz TIT

MAIZE
. Fertilizer Yield Yield {ncrease
Country (@) Treatment (in Xg.) per ha. Kg.per Percen-
N—-Ps0,—Ks0 Control Ferti- Kg.per tage.
Kg.per hectare lized ha.
] El Salvador-Central wi 9 —90-— ¢ 2420 4146 1726 T
Ghanna
Forest . o L 22,4 —0 —22.4 1419 2287 868 6l
Savanna - .. 44.8-0— 0 1159 2022 863 74
T Honduras
Hybrid-North iy .. 9 —3%0— 5 4788 9801 5013 105
{ Local .. .. 45-—45—45 1674 3110 1436 86
l Morocco-North
! Irrigated - e e 40 — 40 — 0 1436 2395 959 67
! Nonirrigated o w 0-—-40— 0 648 1053 405 62
Morocco-South
Nonirrigated - .. 20—40— 0 723 1139 416 58
, Nigeria
Forest I v 05 0— 0-—224 1521 1861 340 22
Savanna “ o e v 0— 0-—22.4 1261 1559 208 24
Turkey 1‘
Marmara - .. .. 40— 40— 0 2246 M 948 42 v
Black Sea o o 40 — 40— 0O 2072 3788 1716 83 l

(a)—Data by area,variety and irrigated or nonirrigated land included where available.

Sonrce ‘—Food and Agricultural Orgapisation of the United Nations, Review of Trial
and Demonstration Results, 1961-62, 1962-63 and 1963-64 (preliminary), Freedom
From Hunger Campaign Fertilizer Programme {Rome 1963, 1964, 1965).

; Note ‘—Results shown include only that fertilizer application showing the largest addi-
tional retuen per hectare of crop,  [n soms instance, a different fertilizer application
produced a larger increase in Yield, a higher net return per dollar invested in fertiliser
or a large output per kilogramme of fertilizer applied.




Role of Fertilisers in Agriculture 173

Eﬁ;.ﬂi:ﬁl.ﬁﬂhﬂ-ﬂ iuﬂl:dml m.w..rri..w : “hig

uondumsucy

o T r—F? BT B e <7

“euIgy pue[uREN 2umpnpxg ()
“H'Y'(L pue 8ﬁ< yinog ‘vedsy : suotdos Suidojaadp Ul Yim sIUOCD padojsazd (¥}

(‘awoy) $9-¥561 2PELL pUL
‘Tornpoid PLOM JO MOKY [LNUBY UY © SISZIIIA “SUONEN AU JO uoneEsued1Q [EIMnopSy pue poog—: #2408

Ti bL 08€9€  LI6TE TSOOE  I€98T 0969T 69957 008LT  LPLTT soelz  sTv0T  808LT (9) 1BI0L PIHOAL
Sl 91t 969t S60t L1382 £65¢ 81T 8T L6LI €ILT obbl 66T1 €1 {e10L
FAFAR 801 871 £011 $96 656 6EL 61L 069 069 0Ls 18% 85t BHIOUWTY ONE]
991 z'st oz 6691 8L51 1981 424! 9¢6 €68 158 00L 9¥3 o6y s o ey
4 o°el 88¢ L6T ¥LT €L SET LIT FiZ Ll oLl (44} 148 = Uy
(v) suopSas Jupdoaand
§9 oL bE9TC TTR6T SO9TLT BCOST TYRYZ  L6LET £00TT  EDIT  S986! 6TI6I 97891 B L2 4
a4 L SEET 8L1Z 660T 87T 1881 6681 eI91 £0LY 6651 ol il 19110
001 L LY44 42 696 6 9¢8 09L 06L 6oL 9L L 919 BHIE20O
1L §'C 11001 €L16 8518 F¥9sL )4 FA 101 1579 1019 sS85 1888 065 BLIOWY - JUON
L'L $'8 0969 0819 L6¥S 928 1505 108¢ A 44 g8l0F  899¢ 1A% L90% ¥ adoing wased
9°s 1989 6PIZ1  LYEIl THSOI %0001 Cl66  9ET6 9768 £0£8 1664 ZEsL S60L B adoing TINEOM
$9-6561 ¥9-¥S61 961 £961 961 1961 0961 6561 3561 1561 9561 ss6l ¥e61 suopday padojasg
WL JOIEL] valy
(sousio L "W 000)

ziwazuy Jo vy punodiios pub SJUSLUNN J3ZIIIIOL Sfo vonduinsuos ploM -

Al T8V




“a 16€9° g

211 L8T 0£0LZE 9¥1 - T8I EHOT Gt 132§ FA kAR ] A Lyl SSLY o o o L9-9961
811 £0T 9LTTT £V | FA S 8LvE1  8EI 621 T8 LIl 8¢l 12734 o o o . 99-5961
L1 6L1 68566 0¥l s91 opskT  TEL STl obbe ozl 871 811y o t v €o-+961
481 €L1 Zr8s6  £El o1 ssevl LTI Al 1L88 QEl 32 oy o o h ¥9-£961
(4§ oc1 ozeEg TEI L1 8IPl LT 611 £61¢ €Tl 69 VT . B o £9-7961
11t LEY oL Tl 129 £66E1 1T 81 10L¥ a1 29 <661 o o o 79-1961
011 LTl yreoL 121 8bl 68LEl  ST1 601 6ELY eIl 65 0681 - " o 19-0961
801 £zl 29589 £11 T+ g6LTT  OlT 601 SSLY 101 Ls [€81 o . o 096561
101 pad | L6189  LOT 74 6601 111 . LOT 899 §01 69 7681 o o o 66-8561
&6 101 60665 801 il 8CTOL 01 801 EOLY €01 ¥ [ kera o o ” 857L561
o0l 00} oriss 001 00l L5065 00! 0ot 95Er 001 001 LTEE L ot L5-9561
. 01 £6-CS61
- c -
rcqm, € 4 I £ [ 1 £ A 1 £ Z = ¥
> —_——— - —
<!
b SapvIS parkin) wopSupy paug SPUULIYIEN umpdiag Sipaf
E o
=
] LALLM PROIS uolaMpold JOMIPINISY puD uoldiunsue) LZIMET UaINEGE diysuotiopny IutMons ned
" & A THYL ,
Ty




AR S TR T .-ru.nm\.na..

— =}y o i
— e ——— : — SRV A - = -2 s
e e ) e e ——————— = e e e prl—efeina My

‘SY00H JeDA UoHINPoly ‘Uonesiueii [rminoudy pue pood ‘SUonBN Pl -~ a2dmog

“pemnssY g,

GONBRIIOD JO juaIdiyRo) =1

‘uohanpoid [BIMINOIAY TE10L JO SISQUINN XSpUf ¢
*aondimsnod ISZIIad JO SISqWNN] X3pU] T
MdN—s1n0 woo m vondumsuo) -f

Role of Fertilisrs in Agriculture 175

— 2jON
$E08" 3 1618° £ £006° 4

£51 8¥C Ll LEl L8l oozle 78T 1301 68¢ e R = L . e . L99961
Pl 98T £9801 £Ll 0L 08¢61  S5T 11 wor v . o " . s i 995961
svl LT £9¢6 T8l 191 0T8T ST <ol ILE " o . o o o .. 94961
6El 651 6FEL L2l £91 LTF81  TiT 66 Faqay i o o o o o o P9-£961
47 81 6EZL 621 94| 86£91 POT ¥ gt R p = il ¥ o " £9-7961
9z1 9¢1 1££9 174 8kl sobo1 981 £01 £9¢ e i L s = o : 291961
A | LEL +679 811 €91 68T SLI 16 £13 3 o o o = e e L) 19-0961
141 Lz1 985 L1l Lel Lysel 691 s oTLE tt e . o T L S 09-6561
611 L1l ¥8ES 811 tET €eosl  LED 68 91t o o o " o ot o 65-8561
001 radl 1£95 £l 601 £ 174 B 29 § 68 Pie v o = o = b ) 8S-LSET
001 001 609% (6,1}8 001 1£€11 001 001 £5¢ v o o o o ot . L§-9561

0) £5-2561

1
oSNy FELY iy g

(pruod)—A ATEVL




176 Business Analyst

TapLE —VI
Data for Paddy Yields Obtained by the Winners of the farmers contests
Country Yield in Kg.[ha.
India . v - - . 12572
Phillipines - . 3 - 12500
Japan . o i - - 11936
Taiwan - . 2% - 8725

Source :—Fertillser Guide for Tropical and Subtropical farming, Zurich, Switzerland
(1967) p. 3.

TanLe — VII
Profecied Demand of the fertilisers during the Fourth Plan Period

{million tonnes)

Years N P304 K O Total

0 @ 3) @ &)
1969-70 . P - - 1-84 0-92 0-46 322
1970-71 s v " 5 2:25 1-14 0-57 4-00
1971-72 . 5 s - 2:74 1-37 0-69 4:30
1972-73 o ol .8 323 1-61 0-81 5-65
1973-74 & - .- 3-78 1-89 0-91 661

Source : Fertiliser Association of India: Report on the development of Fertiliser 1n-

dustry during the Fourth Plan Period. p. 5.

made by taking the average of total nutrients in each

Note :The calcalations have been
ionof N: B, 0,: K O as4:2;L

year and spreading it in the proport
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Tasre —VIII

Fertiliser Consumption Per Hectare of Arable Land in Different Countries
1962-63—1966-67

(Kgms.)

¥

Country 1962-6)  1963-64  1964-65 1965-66  1966-67
Netherlands 518:46 563-86 556-79 58079 610-15
Belgium 446-08 532-31 500-52  474-84  520-25
Germany West 304-32 311-61 327-98 348-80 335-10
Japan - 270:06  297-68 04-39  321-12 353-57
China (Taiwan) 189:99  210:81 237-07  255-84 269:98
United Kingdom 193:69  206-52 199-94  205'16  221-28
Austria - 202-59 190-40 195-38 203-19  211-33
Koria (Rep. of) 270-06 176-85 167-52  149-15 184-81
France 122-41 135-46  146-23 148-14 164-54
U.AR. 94-83 95-98 110-17 114-00 110 07
Israel 85-34 84-82 93-32 107 -95 97-04
Italy 56-81 56-53 61-71 71-02 72-83
US.A. 45-00 51-59 54-49 59 62 70 63
USSR, 11-95 14-04 19-39 2445 25-83
India 3-46 3-68 43 4-97 76

1968,

Note : Fertilisers =N + P2 O; + K2 O

Sonrce :Fertilizer Association of India: Fertiliser Statistics 1964, 1965, 1966, 1967 and
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