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Fertilizer Price Inflation:· A Threat . to the Green. Revoliltion ... 

Glenn C. W. Ames, University of Georgia, Athen.s, · Georgia 

The. Green.Revolution has provided developing countries with new agricul­

tural potential and increased their dependency on adequate supplies of 

· reasonably priced fertilizers. In· Karnataka~: India fertilizer· prices 

have dou~led and ·shortageshave been reported~ Cooperatives have not 

expanded their crop production loans.to 0 meet rising cost of modern inputs. 

•I.: . 

\· 



\ . 

FERTILIZER PRICE INFLATION: A THREAT.TO THE GREEN REVOLUTION 

No developing country illustrates the bleak consequences of the cur­

rent petroleum crisis as does India. Rising prices and declining supplies 

. of petrochemical fertilizers, insecticides, and pesticides may slow the 

Green Revolution of farm productivity. New high yielding varieties of 

wheat, sorghum, corn, and rice have required large amounts of fertil:i:zers 

and pestic.ides, along with irrigation, to .achieve dramatic· yields and 
. . 

greatly improved food production in·India. If agricultural production 

. inputs are unavailable or too expensive for Indian farmers, they may plant• 

. traditional varieties· of crops using older methods of cultivation rather,,, 

than new, high yielding varieties.· Consequently, aggregate food production· 

may decline in the near future. 

In.India, large price increases for nitrogen·fertilizer have created 

farmer resistance to the purchase of fertilizer. On June 1, 1974, nitro-

genous fertilizer prices rose from 75 to 90 percent.· Price increases were 

require1 to .compensate .fertilizer producers for increased costs of imported 

feedstock and· to prevent financial losses for the Agriculture Ministry's 

Fertilizer Pool (Nitrogen, July-August1974). Urea prices jumped to Rs. 
. . . ' . 

2,000 ($253) per ton delivered and .imported ammonium sulph~te rose to Rs. 

· 925 per ton ($130).. Even though food. prices have risen~ fE:rtilizer use 
\ 

on some crops may be uneconomic. Diversion of chemical fertilizer from 

food. crops to cash crops can no longer be justified at 1974 prices. 

Moreover, there is evidence of a substantial shift in cultivation 

within the food. crops from wheat and rice to gram; barley, ragi, and 

·sorghum (Fertiliser News, Jan. 1975, p. 63). Cropping patterns could 
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change fundamentally andeasily widen the gap between commercial and mar­

ginal sectors of Indian agriculture. 

The prices of.India's traditional exports - tea, sugar, peanuts and 

jute - have not risen in proportion. to the cost of oil and fertilizers. 
. ' ' 

.In addition, large quantities of oilseed cakes, leather, spices and other 

commodity exports are earmarked for the Soviet Union or Eastern Europe 

barter and rupee trade agreemellts which do not earnforeignex:-­

In 1974-75 the government has, contracted for the'import'of 750 

dollars of fertilizer from all sources including rupee:...payment 

and a.lso. supplies. arranged under trade agreements, (The Times 

The objectives of this paperare: (a) to present the reasons for 
' ,' ·, . _- . 

fertilizer shortage -in India, (b) .to describe fertilizer price 

in Karnat~Jca ·State,; (c) to eiplore the role of coriunercial and co-

operative .banks in providing farmers with crop production loans to meet 

inputs requi:red for the Green Revolution,. and (d) 

sources of plant'·nutrients- for 

FERTILIZER SITUATION FOR ALL INDIA 

Major developing countries have expanded their chemical fertilizer. 
\. 

\ 

use byan average of 13 percent per year for the past five years.· How..:. 

· ever, some countries have reduced their use of fertilizers due to the 

current high prices and shortages of fertilizer (Willett}. India increased 

fertilizer consumption by only 3 percent in 1973-74 (Fertilizer Associa'."" 

tion of India, Fertiliser Statistics, p. I-84). Inflation in world pe-

troleum and fertilizer prices have made the assumpt:i,ons of food produc-
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tion costs under the Fifth Five Year Plan (1974-79) obsolete. 

Indian officials have expressed concern over the continuing low demand 

for chemical fertilizers, especially officials connected with individual 

state authorities. They fear a future reduction in their fertilizer allo­

cations. The central fertilizer pool has suffered losses despite the large 

fertilizer price increases in 1974. Imported fertilizers normally prove 

to be the least profitable for the fertilizer pool. The handling of domes-
. , . . 

tically-:-produced material n01;mally compensates for this, but sales by the 
. ' ' .. . 

.domestic producers have been well below expected levels so that the result-

ing boost to pool .finances was much less than anticipated. A recent confer-
, ,. . 

•. ence of state co-operative marketing federations in New Delhi expressed 

great concern over the reduced profitab:Uity 'c;,f their .activities and several' 

firms considered withdrawing.from fertilizer marketing. Reduced fertilizer 
.. ,,. 

use could be the ;Jsult. (Nitrogen, March-April, 1975, p. 13). 

The fertilizer dilemma facing both the farmer and the Indian Govern-

. ment arose because the indigenous plants were only able to produce slightly•· 

over 50 percent of their capacity of about 2.4 million metric tons. Acute· 

power shortages and labor.problems were also responsible for reducing out­

put ,to a little over.1.06 million tons in 1973. Compounding the difficul-
' •• ' ' • < 

·:ties has· been the feedstock problem and plant obsolescence. Only about 25 
' 

percent of the coke oven gas needed for the Rourkela fertilizer. unit was 

supplied frolil the cooperating steel complex. The high cost of naphtha or 

.liquid ammonia for petroleum based plants continues to hinder fertilizer 

production. A major plant breakdown and floods also contributed to. reduce 

fertilizer output. (Fertiliser Association of India, Annual Review, p. 15; 

Fertiliser News, January 1975; Phadnis). 

,. __ --. , ,.'_ ....... 
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FERTILIZER·.PRICES ·IN KARNATAKA .. STATE 

. . . . : 

During the 1973-74.crop production year, fertilizer prices in Karnataka 

State. increase~· dramatically .. · Super phosphate and ammoni~m. phosphate prices 

< d~ubled; ur~a and ammoniu~ nitrate prices rose>over 80. per~en~; a~d other ·. 
. ·.. ' . . . ' .'· 

f e;t~lizer pri_ces in~reased more than 50 ~ercetJ.t (Table 1) . . These price 

changes reflect be>th domestic and 'imported fertilizer pric':es ~ .. · . 

·: •· Farrii' :harveJc.· ;rices :in Ka;nataka inc~~cis~d- supstanti~lly during the·_. 
>.> , ;.::. ';.:·/.:_,:'.._·;,~·-, ·, 

fertilize£ pr:ice inf1~tion (TB;bl.e''2). Paddy .pri~es ~os~. from Rs~ 

quintkl (100 kilogram~) in 1972-73. to Rs~ -119.24 _in 1973..::74, -~n 
. .53~ 6 percent .. • :Other f al 'lev~i prii~s also '.~~re.{s~d during the 

9-S mi;l.ize _rose 20.6. percent-~ wheat' 60 .3 percent',-:.:;ll.d 

·~he ,price :of ~:ttrogen 'pei:: kilog~am fr~ITl, urea~ assumiri~ 46• 
; .' ·-,:·· .:: .. ,,, .•: ·.·· . 1.· : .. 

. \.<it 
ratio. rose.· ~o:3.58.'· Using 

rosei£rom:·'.Rs~2.09 in 1972 t'oRs/4.26.irl.1974:, an 
·.· _-: __ · ... '. 

Th~>iactprO::product. price_ 

'; :sttlphate.~~-:th~i"~:-~:~e of. n~~toge~, -~h~ ·ni~roge~··paddy':rati~:.r~mained· 

\bl~ .~-~.' j:}6 '. fu1\:1;~7'.2.ito 3. 70>in 197 4 . . 
. ·J'· 

The ~er~il~#r:;-p1iddj7; pric~ rad.os did rio't . .;reflect i:he<full.-cost 

:\··. ' ·'·· . : ·. -· 

Total cost.s of fertilize~. asso'ciated i~ith handling~ tran"s...;:. ',;._nitrogen -use: 
,··<:·,: .:::.};_'.\·:.·-;' ...... . 
pdi:tat:i,on, arid i~t~rest rates on producJ:ion_}_?ans' ~~re .not coinpletru.y _· .. 

\'. 

.· · known. · Howe~er; interest rates ·on crop production: loans from c~operatd.ves 

:ose from 9 o:l 9 ~5 percent to 11 perce:rit or more during t4e la.st two years. 

·.. In addit;ion, co·~p~rati\Tes as·_ the .farm~rs'. ~j ~r squrce oi: :.fett:ili'~e~s were 

e:x.:periencing I3h~rtage·s, further complicating airicultural production. problems •. ··•······· 
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Table 1. · Fertilizer Prices in -~angalore ])istrkt-Kar~ata~a State, India 1970-74 

1970 1971 1972 

· Fertilizers 

·1973 
(up to 

. May) 

1974 · 
(From 
·June)· 

Percent 
Change 
1973/74 

.· ··. . . a . 
..;.::--::---:---:-:--Rupees per met:tic ton-:----:-~;_- , .;,;,-percent'--. 

Ammonium Sulphate 

.Ammonium. ' .. 
Nitrate .. · 

~6nium ·. Pho sph~ t~ 

540 

904 

894·' 

560 

_·959 

626 

. • ... 

5'~d-··· 
·_·909. 

560 

959 

62.6· 

594 

... ' '· 

Diammonirim Phosphate>.< i2i7 
. . . -

909 · 

<,1246 .. 

.. ·. 594· 

,1246 

·.'Ammoni~_ 
. . . . . .. ····· . 

. M~ri.ate',of\Potash · .. 543 

.. ,._. 

942,· 

Bangalore:, 

. ·, 

590\ 

1050 
.. 

626·· 

909 

1335·· 

. 594< 

.. 670) 

.. 

925 

'1960 

·•. 1145 

·· 1145 

.1855 
•. ·, .·. ,:. : 

·2120· 

109.5 

57 .•. 

... 87, 

83·.· 

.·.··· .. 104 
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Table 2. Farm. Harvest Pr.ices of Food and Non-:-food Crops· in Karnataka. State~: India> 

1969,74 

Connnodit:y ·.·. •···. 1969-70 1970~7i 

,. , . 

·1971~72 1972-73. , 1973-74 
Change .. 

·. 1972-73/ · ,· 
,,,1973-74<·. 

•· _ --~--:,--:-~-~~-Rupees a• per 'qtiintalb:~------ Percent·· 

Paddy, ... 62. 91 < - >71.08 • , ,}7.76·• - ·~19~24'> 
. ' . . 

'59.16 

6.1.23 , ,, 

62.37 

,., b ·.. . . . . - · ... , ,. ... : 

· 99.-.32 ·, : 114 ~55 

-sT.i9 .-
92.02> 

. · ........ ,_ 

.'. ,:..:,_ ·. ·.·- ·,,. 

249·.95 < 

179~69,:' )05.45' 

,181.60 · ,, 230.67 

224.,88 · 

-53 

· 1s · 

·,. ,One qtiirit:al. equa1s: 100 220 pounds.··.· 
; ' ,·· .• ' I ,. ••. ·•.' '' • .•. '·•. _.· ." ·.; -'-·, • ,: : 

.SQURCE:->·M.B.i ~njapp.;t.~ Joint pii-~ctor~.·· Bureau of Eccn1omics p.nd. Statistics; .Governmen~:-­
of Karnataka~ Bangalore, India, .1974 •. -· 
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COOPE~TlVES, COMMERCIAL.BANK$ .AND.AGRI~LTURAL.tOANS 

.Iridiart cooperatives are. a fundamental part of the National Five Year 

Development Plan and one of the means .by whicfr state· governments stimu­

late' agricultural d~velopme-qt~ Th~ Reserve Banlc of India' . .f,fna:nces and · 
\.'." 

. subsiclizes''the' agriculturai cooperatives thrgugb. a. thr~e..ltier:organiz~;.,. 
. :;_ !, ·'.: 

tion: consisting of the. $tate; cooperative •AP~:b~~k~, ·.d:tst;i~i cbop~~ative·. 
: .. '-'. ·. ·. . \ ... · .' -· •','. ~ 

:centr~i. 1>J7:1ks\,. ~m:l' prfma;;ry: a~r iciil ~r~i •. ii-edit \~qoperati ve ··.societies 'at 

the .~,;il}ag~, l~V~i. .. 

· .. ·. rn:.,1.~}2 ~ f~rtili~ei,:. adcotirited fo;:/82. 

: d:[st:ri.but:ed; /to 'fa:rmers by cooperattves in IQtrnataka: State: . Seeds made'. •· 
. . . .'. . - . .• ' .'.,. . 

•• up•:; perc~nt,'.o:f,it:lle·,va.lue·,pr: inputs·\ lt~;!~bu~ea; .•. pesti6:i.d~$ ·a.te!~tinted. •. f~r 
--_'_ 'j. ,, ;··: <·.-·:. ,;,:/:~:):;-'r:: _: ':.> .. :> ,. ·~·· 

perc~nt{:agricultural .·:unplemen~s•abc,µt "l·•i,Jrce~t; 

tb.e: temainlng 7:p·e,rcen.t or th~:v'~:i;;~, ···.::\. t;.<. 

. ·. '..f~!:~~tv:~ £.~nr tli~· f'1i,n~JC•~ ~#'1s°'::':f .igrktl~~u~";tot~~tion~·., 

. t;hrriugh.''.th~:- crop'. loan ,syst:e1~f; • f~;':t;,:§~(t~.·.·.e·:···•:·\··.l,•1 .. ,o .. •.: .•. ·•~.·.· .. '.,.·:n,·.·.··' .. ,•. '··.·.i.· 'siin <!~s~}~.·.·.·.·.n·•.if:pa.·lf5.'i~ . ·.-. ;::<_~/•\:·:',\,·:: ,:·•,· -,,·\·i··,..~:\--/<i:-, ·: · .... .' ::,, ,"."~'-" ·:·{./.,.' ::_-:. . ~-.. . ;' . -

, kirid,:}.1#~a.iiy fe~ri.lizer/a:nd:pest:icid~$:. ,. ·r~' 1972; for· exapple;;< if 
.· ··; ... '::•·., . 

farmer ·in' Bangalore District applied: itir if lo~n • t6 finance an . acre,• of•• 
.. ·' ,, ' . - -. ·. . . . .. '• . . •·· ,,. 

·.' ·, ·?;.: 

. •··':> \~i\Yi"t~g ±;:'tr· ~.£ •. ·paddy •·Cx-ic.7),.· •. t,~e.tof ,dooper.,t~y•tmf ~ •• tpProV"\ !·'. 
a 'toan totaling Rs •.. .500 and COl11;iiSt:i11:g of Rs•~ .po. in cash> Rs\: 280·.for · 

.fe;tiliz~i and.Rs.· 50 for pesticides (Gur~r~j8.·Rcto)·~ .The •• ~ash ~~~pcin- '.,. 
ent c:~ers :the ~ost. of hired labor a,nd of:~~~ p:roq.uctiori ~xp~nses··. 'Loan • · 

limits for other crops are adjµsted.to ~sti~~ted ~~oductfori\cos~son a. 
. . . 

··. ·. " .. : ···; 

·•.: per .croi/per acre bas.is annually during. the field .workers· ~011ference,;,:: 

·. The. conference· cc:msi~ts of ~e~resent;a.tives ~f.t:he· district cooperative 

offici~ls~· and.:'i,rrim:i.rient farmeis. 

;•-~ '.,; ,. \ 



Value of Inputs.Distributed 

Pesti- Agril. 
cicles Imp;te- Other · Total 

ments 
-,,.-..... ".""."_"." __ .. ,;. __ .,. ______ (1 1000 Rs.)--.. ----"." .. -~.,.--,;.~---.. -

~51 2,093 19,874 

1,1♦78 8,145 131,304 

208 16,220 88,398 

126,493 

4,6l.6 

2,267 26,458 370,685 

Contained 



9 

In Karnataka, the "targeted11 increase in cooperatives' croppro-

duction loans in 1975 is about 11 percent> from Rs. 450 million in 1974 

to Rs. 500 million . (Fertiliser Association of India, Fertiliser Statistics, 

p. II-37). This increase includes provisions for bothcash and kind com-

ponents of crop production loans. Other costs of production such as la ... 

pesticides have risen sharply •. Since part of the. increase in pro­

loans w-ould have. to be allocated tO wages s , 

nati~nalized collllilercialbanks fut~oduced a program of financ-­

p~imary agricul tu"ral c:redit, cooperatives L• seve11 districts of Karnataka 

As Indian agricultui.-e faces limited fertillzer availabilityduring 

. ' 
next decade, alternate sources of plant nutrients assume tremendous 

Bacterial fertilization, organic·manuring; composting,. and 

recycling of wastes are practical sources of additional nitrogen and other 

nutrients. Current research on the biological fixation of nitrogen 
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(seed inoculant approach} indicates that it could increase crop yields and 

reduce reliance on purchased farm inputs but commercial development may 

take five to ten years (Hughes and Pearson; Organic Gardening and Farmingj 

June 1975, p. 34). However, organic manJJring offers immediate possibili ..... 

of increasing the supply of plant nutrients; 

Farmers in.Karnataka State as well as in other parts of .. India utilize 
. . ' .. . . ' 

. animal manure, urban. compost and green cover crops on a regular basis as 

supplement to. commercially prod{iced c.hemi.cal fertil.izers. 
, ·., "·;.,. . 

of Agrktilture an9- Irrigation estimated· the amou:t of. 

in Karnataka State was 7.3 trlll:i.on 
; ... ,,·', ,./: •. :✓ ': 

over 1973. Urban compost production rose to 5.6. 

an increase of 86 percent over 

·packa~e Cif 

ragi and millets since 1962. · The' e;i.ght 

were: (1) 9rganicmanure, {2).improv~d 

rates> (4) planting seedlings; (5) 
. . \:·_·:· . .-.·/·. -·: ::,}, --/<._, ·_· .. 

(7) plant protection, and (8) use of 

Channe Gowda and Jalihal found.>that of 
</. ___ ... :'·_ . ";·,;' '<- : . ' - •''' . . 

l-fu~dya District, Karnataka ,· only 38. 7 percent: , hai •adopted a combinatioti 

of\three practices which were known to be effe,ctive and compatible. Of 

. the farmers adopting a combination of three practices, 20. 7 percent had 

adopted organic manure, improved seeds, and planting young seedlings. 

other most commonly used practices were recommended seed r~tes and line 

Gowda and Jalihal, p .. 278). 

Unpublished survey data from 136 farmers in three. districts of Karna-
' ' ... ,_.,,._· '' '' 

District) indicates that organicmanure was a 
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major cost item in:crop prodticti.on. on. the ave.rage, organic manures 

account.ed for 20 percent of the cost of purchased• fuputs for paddy,. sor-. 

ghum, sugar cane, and peanuts. Organic manure.accounted for about 34 per­

, cent of the _costbf purchased ,inputs for ragi (mili~t) / hired labor made- . 
' .' . ' . \ . . ' . . . . . .· . . . . 

up about 45 percent,·a~d ch~ic~l fertilizer about 20 percent of produc-. 

·· tion costs.'(Ames and:!:Br~~):.. .·. . _ . 
. . 

·•····1ndian o.ffic'ial.s recOgnize'•that,cirganic manure' will' only ;~rg:inally· 
•• ,:_.. ! 

'the':need; of p1~Ilt •·m1tri~nts re<{ui;-ed to. riiaint~:i.Il and ."increase ,agri-· 
',: ;·.·\~. ·, .;,: 

.•.. Fe;rt:{fiz·~;_ 6~11~tiniptio:~ in Kar~t~ka ts:the•1owe~t:of ail 

, So~tii;):ridia, al:>ciuf 18 kilog:t:aI!l$ pe; ~~~tare (Fertilis~r Assoc:ta­

,,: ticm 'of;-Ihdia; Fet"til:iser Stat:i.sticsiJ:; :r--::7~)~: In' ~d~ition, the, average - · , 

-'yield. of ~riiicipa:i ~rd~S Lfu,Ka:r;tiataka kS'. riot·, increased :~~bstantially :i,n ••. 
. • . . .-:·: ,, .. _:.: }. :- . ,~'~-

~cept i.J:1• f felv ''districts· ~~i~~ted fof .'the' J:.A.~i{.P ~ or 
: ,\. 

/: speciai proJe2 t~ . (Tafl'.e \4) <: ,,,,~OilSE!quJ~tly, high/fert :i.lizei . P,rice~ may/ ,' .. 
,•' -· 

to_ a. discont.inuance, of 

·.·O:rlie :fertilizer', dilemma, fac:i..ng; the: Indian 

~ornest:i<t ;~6d~~ tiori; sh~r~a~es of raw ma teriais; higlt G.ost, of'.· 

-'.':r1a~htha and liquid-ammo!lia, labor urirest, . and. t:he high cost of imported , 

: ... .=·· . . :· ... 

. purchases, . put subsidies ~e~e>elimin~t~d and prices rose an :aye~age of 80 
.. : ,· .; . : . .. . 

p~r~ent. State ~o~pEtr~ti~e marketing federi~ions, suffered· fin~l'lcial. losses 

··as. farm~s- redti.ced thei~ · fertilizer purchases,;· · Thes.e • fE(ct6rs' contributed ...•. 

to the confusing.,' situation where fertilizer_ stocks a.ccumula.ted at the fac- , ·•·· 
•' - . 

tories and distributo~s whi:le1 some fert:ilizers such as ureacontiI1.ued,in 

··.'Y· ..... ·_-., 
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Table 4.· Average Yield of Principal Cropflc, Karri.ataka State, 1970:..74 

Crop 1970. 1971 1972. .1973 
· .. · .. · • ·.. 2 ·.. 3 ·. 

-::--'-::---::'."".--:---qumtals per hectare---------

Paddy . (rice) 
... _· ..... ·,:· 

Jowa~· (~orghum) 

::aagi 

,.Groun4nut 

Sugar :cane :Cn;iet.ric 
·.(fot".factory)'. · 

.';: 

1· .. : . ··: ;. ' ···•.·.• 
.. Final :.forecast~ 
2 : . . .. 

•·. One qu~tal ~quals,l~0-

·.3o~~ ·hei:tir~·-:·e·qtta~s :20'..4; 

18.60 

6.54 

8.38 .· 

17.08 . 17. 98 

'. .. 
L03 fr.25 

8~38 .10.03 

•1~13· 
.. J.80'. 

M;·B~ Nari'.jappa,.,'Joint{Dir~~tbr,,· 
Government of· Karriataka;: Bangalore,< 

16.31 18.tZ-. 
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sh9rt supply. 

_- Agricultural c.001>eratives face a critical situation in their crop pro- -­

due tion lo~n- system. Cooperative~ need more moneyto Cover farmers. increased 

production costs~ Howev-e~·, they -have· had ·limited success in expanding crap 
. .. '., . . . 

production. loans even with the contribution of nationalized commercial banks. 

Ultimately farmers hav~\r_ed.uc.ed their '.applications' of s<;m1e;fertilizers due _­

to high costs and the lack of adequate.finance. 'The ~it~~{ion could.con~. 
' ' ' ,;, ,\ 

•; '~eivabiy resttl~_-in:th~ lq9-s.'.cif _ agriciil.tura~ qtttput as. ~a~ers, shift: prodt.tc;..' . _ 

_ tion from food ;crops likei"wheat: aricl rice to g:r~m; barl.~y,_ Jbrghuin- and ragi 
'.!-'-·:- .. ,•:: ··i: '-.:'<. 

. which do not require :1a.rge applicai:foris o"f - expeitsive_ fertilizer~ .. , . ,; .:.- /: :;:i _ .. , .. 
Prinle .Minist~r Tncli:i~ ·candhi .... ha~ r~sponded-·· to the 'fertiiizer- dil~mtna' ·. 

:'.·. ' .• ,. . , :·•,· ·, _,"l':, ;· . - .. : ;;; . · .. '.,,. ·; ·. . ., , .·• .'. ·._." . . . ; 

asking . farmer'ss to' ~conomize on ··fertilizer-• applications aitd to utilize: or~ . 
. . . . '' . - . ' ... ·,. ..• .. ' . .· .. , .. ·.•: '·' . . . 

,. ·- , .' 

manure as a 'sourc,e<of pla:gt;nat~ients. :: ,Compost cart•n'ever ,replace the · 

·amount~:of,~~iiI~r1t,~ .. ::~-~u~;eci- fc/·sust~i~:•·th~--Greeni,Re~olution;-·howeV:er,''• 
. ':·- ' ... , '· -~ ~:._.·· .. {/ 

. compost . pro due tion a.rid . utilif atiop. can 'mak~. J d:mt:r'ibu tioh 
• • 1 . • ·:- .. . =· .. ; ... '< •. ·: •.• ·!-. ~: .. ··' 

•--P~·6_1caFt:1avatiah{¥•:i£~\;~gr:icillt~r~i':--P~~4J2'~,i~n~ 

.. ±J~re. af-e:. two iimpoitarit:- l~ng:...r~n- tp~siclercid.ons 
• • • '.':'.' ·, ~·-. ' •• - ./ .. ' ••• • • ;. • ,, • • • > •• • ' \ 

. ("' ~ . ' . ·:; {",(,-.... '·. 

f6r0. the .Gr~~h :R~volut.ioJJ. may. be 
.-,:· .. , .. \ 
'}-~·\.:,' 

g~owth; and· timelY, avaµabil'.Lty of inputs. ;,·This may i:-equire .more emphasis 
"\ ·.. . . ,. ,- ·-,. . .. ·. ·. . . . : .·-

on underlying .fac-tors contributing to' fer_tilizer~cro:p 'responsiveness/ 'I'he ._.-._-' . . . . ' . . . . 

second co~sideratioii .focu.ses· on fertilizer ~aving technologie~ ·a:nd practices .. - . 
. . "· .... ,·. . . . . .·- .· . . 

·-. such ·as .composting,· green manuring, :and_it:he bioloi~ital fixi:t.tion of nitrogeJ;J;. , 

If ·present fertilizer and· oil price -tre~ds contin~e; re~~a~ch on building 

-_ humus -content of<~ ,Soil.,: -- rotating •~~~ps, an&- imp~oving e~fee•~~yeness of> 

: bJcterial nitr~gen '1nay subs{itute for' p~ac~ices highly depend.ent on chemical 

fertilizers. -
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----- FOOTNOTES 

1organic manure is a general term that inclq.des urban and rural com-

post and farmyard manure. • Farmers purchase bullock car loads of urban·. 

compost> usually decomposed urban garbage, and spread it on their fields 

before planting. The exact chemical.composition of organic manure was. 

unknown. The average composition of some organic manure indicates that 

a range of 1. 2 to 2 percent ~itrogen was possible from a . ton of urban 

compost (Fertiliser A.ssociation of India, Fertiliser Statist:i,cs, p. I-

.. •'141).···· 

., 

' . 


