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Can Organic Mantlrc Improve Crop P)odlLICt1iO! 
In SoIi hel-i India? 

The 11u1di govetiit'n I%II is ikely I'ilnioling the Ilts I'Iorlgatic Inillfl' .s 
illCrop prod ltiii. iioliedive is this pruogral (elills ol't ill 

crop yied tihIr actdat fiarllsihuaioains? 

GI. .NN C. W. AMES 
,A..ih1i/ i 'F,.#'.. 

I ilhIrii ill 'Il / .. ;Iia,A ,'iiuhl/ 

.lhriu . (e r'il. 

AIIS' A'I T Ill'.The 1ilioll (o\cIrnmlnllll has :,,iimal iluillill'e.ui, n coilipo,, ild 
proposed a Plan f.tlargsc;Cluse grecil covr cropsn a rgulrI:,i.."11l(lpIi '(ltllm (" i',q(1 I( l- Of orgalliC mn re tIllrou.lutl ihe as a iuscflil supplelclnt to colilicir­

iiiii'i'tI ilt' otl;iay Or RS. '0 :-nil- cialty pl;dlcci Ce1Mical tc,' ,'..soil iAmt ol1 prcti('ill colllll'y. with a n 
India. Iai i . l' .'(l lion lrlng fh ilhe , Plaln .\g'ictillinl (ICVcCIlllit pip. I;Oii' KAI'// Sla'. Fifi Five Y 
(fIMn,crly M v.Tr'j nliliz' aili lliti - 11t74-791. "lTh,Agricultural Mlinisirv in llrna ll..ha've fro tlcod ilh.;)I 
lIl//.Ul1)li1 (olllp/ f 1illd.Qt1' sto produce 7.5 million tus o* lciot and applical ion orl"Cft'r" expec 

(TOpS on a,r([.,/lfll" o' ant lybyba..s to 1llillal 

"'lt //i it/ly l,,ri.hi' d 'll.,,i-/1978-79 (It0). "IL hulk o''the colpost 
Ial/eriliz 'l lo 1llI/tltji/l .* il.lerlil. 
it. (1d o iVI/Rlc Crop yvields. Ap-
plicatiIn qf,[1 d Ila/inllr'ii-hall/Yal 
c'lI o'Irtrt;tcilr lici1(i'tcri.l /oW/ ' 

piild. ,v.%oils ni iiliprolc hl/ir dph *i-
(.(I/ ',,,dilio,/ (ill i/ i c " ,' 
.v],/d. (),'liil"l/( will ( r-rll,,C i 
poIIV li vli'/d. tof"Ilitlize, joi'I" 
.lgar a ((I'lia ld ()Ihcr croPN. i 

is l o­
ing leI 11 t,'o "o, kllniC ftl411r1O .S ill 
Indi/il it 'I 'l c /11 at'liv' .lr,I/ a 

/rIPrth/, ti,i. Ph ,l[hi.s,'Ioi' 
(1ric'l{i .%i t , 11 i' sle l /ill'. ( (o'.I' mr­

.(, 'lliilr A' llC ./1 lil 'l .(' v i'I. 
clt/al .fi'll, N li/llillts illsoallt''ll 

Karlataka Sit e, !adia. 

As Iidian agricultur in aces liiilCti
feliler avaiilt duing tie nest
dcaidel erilehilSry t l 
deaderoit e nailtlle ofsoirces hint 
iitricints assmic increasiig impr-
lance. Bacterial Icrliizalioii. organic 
ilanluliilg. coiposti:ig. and recycling 
A'. i poisiblC Sotuces olastes are Il-
tililtI lnilrogei :and OIier plllnt ,-
Iricnts. ('oiieicial devcloienlt of 
fie Iitological Iixaioul oafiiitiogen
I.
.ee'd innocuilint approachl ,nay take

flced nnia 2Dried tak
apoi ma 
live il I yearsg (7 12). 1IlwcvCr. 
pos'silcihi C,1" icin'i lOig tihnedlt 
of pi'tliin t ucilas n he Supply 

111n1hi
of has 
illic N ili"Iitei Initra Gandiihii I is 

tol Inditlian .IrmersIhat Ihey should 

m tllelriatl Will coIe fl-on f;trliard 
mainure. sewage. and 300 ur!an coi1-
posI proli-,cts. lie re soni1se of crops 
to orgallic mIlnI',s lceds t1 Ie 

analyzed since goverrnn ci olffials 
are s ol-tillg colllosting as an al-tlp 

tl' tive soiu c, of'plal nt tricilts. 
Farmers in Karnataka Stal. s 

well 


Table 1: Average Chemical Composition of Some Organic
 

ChI in Oisother Pils 01' In.i. lizCI role ii the lailntnncc soil eril;-

M an ure s 

Material 

Bulky organic manures
 
Farm yard manure

Compost (Urban) 

Compost (Rural) 

Green manures (various averages) 

Edible oil cakes
 
Coconut 

Cotton seed (Decorticated) 

Cotton seed (Undecorticated) 

GroundInut 

Manure of animal origin
 

blood 
Fish manure 
Bird guano 
Bone meal (raw) 
Bone meal (steamed) 
Activated sludge (dry) 
Settled sludqe (dry) 

cconoinriie on clcllicatl fertilizer :i1.. Night soil 
plic'ation blil also cxplore pl(S- Human urine 
sibililics of ulilizing ougi nitc Cattle dung and urine mixedI1Iricill .s 
as slielicirits to chemical fertilin-
ems. rl tilier Iice iflaion Imdlk 
Shortages ha;ve beenl the miajor' 
realns blehimd tihe Indian Gov-
emnlllnt 's thr'ust It) Ise organic Ila-
jMhr+ lllpril. 19)76 

Horse dung and urine mixed 

Sheep dung and urine mixed 


u1alld dtllwoil l 1'
lhaI'lO 1-,1'tf 


ond protluctl i td"orvL';ll . i lcI , 
IlIs increasc U ,s lula ,all; .1.11%' 
19(0. 1h Ihei liliscr Asoci.tIon ofl 
India reClI,I llt5rthat comlp pit,ma .lost 
1.1. iol \%as up l ieI',..'l'.illtt:1
 

complost production \%,as up 34S pci­
c hi ll. mI1:1iui ]tilte acreilg, pIeelm i 
fell b 27 percnt. 

(Ira lghr 1ni,.s play .n illi,,t:iilt 

Nitrogen Phosphate Polasl 
percent 

0.5-1.5 0.4-0.8 0.5-1.91.2-2.0 1.0 1.5 
0.4-0.8 0.3-0.6 0.7-1.0 
0.5-0.7 0.1-0.2 0.8-1.6 

3.0-3.2 1.8-1.9 1.7-1.8 
6.4-6.5 2.8-2.9 2.1-2.2 
3.9-4.0 1.8-1.9 1.6-1.7 
7.0-7.2 1.5-1.6 1.3-1.4 

1.0-1.2 1.0-1.5 0.6-03 
4-1.0 3-9 0.3-.1.5 
7-8 20-25 2-3 
3-4 20-25 ­

1.0-2.0 25-30 
5-6 3-3.5 0.5-0.7 
2-2.5 1-1.2 0.4-0.5 

1.2-1.3 0.8-1.0 0.4-0.5 
1.0-1.2 0.1-0.2 0.2-0.3 
0.60 0.15 0.45 
0.70 0.25 0.55 
0.95 0.35 1.00 

SOURCE: Fertiliser Association of India, Fertiliser Statistics 1973-74, (Ncw Delhi: Fer­
tlliser Association of India, December 1974), p. 1-141. 
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andil\' soil S,riclur. I'uitIdldli, is aI Table 2: Ave' Igo Crop Production Costs and Yield Per Acre -

A' q it /o'1 V r io.Iost l iddy soils In 136 ams - Karnataka State, India, 1972.'
 
A i; i IO MIlli S .niltc it c iisets ihe
 
disihl:clI lion of soil aggrcgalcs. The 
 CroGs
resul is a sol't and easily pcnetlrable Sugar Ground. 

umdiln which Ihe rice laint necd!. Paddy Ragi Jowar Maize Cane nut 
foirpriopcr rol development aid as- Costs (nill-?t) (sorghun) (peanut)
sines \valcr availability. Cerlain soil RUpGOS2 per acre 
tylpcs may be sofl. dircclly at'lcr Labor 3 93.01 60.14 50.32 113.85 255.60 55.46piddling but may afterwards become
 
hard and coNIpacl. thcrcby impeding 
 Seed 13.07 .48 7.35 32.84 90.41 27.07 
pIelcolation ofwaler and o.\ycn. "l'h­

.application of farmyard iillillrc. Water 16.72 .36 0 0 0 0 
compost or Olgamallicl;ei Ilerial to
 
paddy soits winl improve their physi- Farnlybrd manure
 
cil condition and influence produc- Urban Compst &
 
livilv. 
 Greorn Manure 75,06 44.35 29.42 57.56 157.96 21.71 

arceS . -I()rganic I a em eall 'C I24,51C0It1 
improve yields: howcvemr. it is en- F-ertilizers 130.48 27.04 83.58 105.46 30'.89 24.51 
Iiu'ely possibleIha' excessively large
applications (If,.rgalic Ian'.ures on Plant proection
 
somenc crops cc,dd reduce $iclds. Use (pesticide' 29.93 0 0 
 0 5.10 0 
oladequa : amo1nts1 of'Ig;liC mate­
rial ill combiinalion wilh ferlilizcr re- Total costs of
spoosivc varicies ol'paddy and other purchased inputs 358.27 132.37 170.67 309.71 811.96 128.68 
crops. improved cultivalion piac­
liccs, and adCquIlate a1d limely 
 " yield
siippies of fe, iicr. pesticides and 
irrigation are crilical to incroasing Total yield in 
food Su)plies in India and other Le- quintals4 11.61 2.88 4.99 10.91 35.55 4.17 
veloping countries. 

Percent of crop
 
consumed on farm 60% 84.3%" 55.5% 10.0% 0.0% 9.11.
 

DA'A A\N!) M)kf'lI()l))l,(y 'Survey conducted in Bangalore. Mandya and Mysore districts. 1972, 
aa tsed iii this analysiS \ere de- One rupee equals about $.13. 

rive(d fromlli ;Isurvey of' 136 fimills ill 
Ihrce dis ricts of' 1a%,r:iataka S iate. -'Laborcosts inc!ude only hired labor. 
India. condlucted in the summenrlcl' of 'Quintals equals 100 kilograms ot 2207 pounds, sugar cane was ina­
1972. '1he saimple ol' f'n.rms )vas re- sureo in tons.
 
.striceld to I ) mcii be rship in coopera­
tive societies and 2)Ilsc of*crop pro- SOURCE: Unpublished survey data trom Karnataka State, india 1972. 
duclion lo-;ns. "l'hev were also clas­
sifted according to f'arm size and fi- Table 3. Organic Manure and Fertilizer as a Percent of Average
nalnci.l Status in the local coopra- Crop Production Costs Per Acre - 136 Farms ­
live. Although ihldala wereoriginally Karnataka State, India, 19721 
collecled For a study of, crop produc-. ..................... 
lion loalls froll cooperatives. they Crops
were also a salisf'actory inleaSlle I' Ground- Sugar
this analysis. The focus here will be Paddy Ragi Jowar Maize nut Cane
oln the use of'o-l:gn ic maui':'e in piddy Costs (millet) (sorghum) (peanut)
(rice) priodUction and othei' produiic- Percent 
lion ilpults. Farmyard manure 

The actual chenical composition Urban Compost & 21 34 17 19 19 19 
of* ilie olganic maui'c was unk ii,\wn Green Manure 
but the average clicniicll colposi- Fetilizer 40 20 49 34 19 37 
lion of' ole org licIillilllrcs in India 
is presented in 'fabl l I . Accordingly. All other inputs 
flie i roge.ll phosphlate amnd pola"- (Labor, seed pesti­
silllll ad Ilfbn C0i - .;ides arid water) 39clontent of,I 46 34 '17 62 44posf could vary sublltanially bu tihe 
vatle ol'orgalil I llilfre Total cost ofas a soil con-
ditioner llay be even lllrc important purchased inputs 358 132 171 310 129 812 
(6). The coiuilln soil types in soiilh­
ermi Karnataka aire red loans, light in 'Survey conducted in Bangalore, Mandya and Mviysore districts, 1972. 
texture and poi'tis illnatture. eiiher 
gravclly, Sandy. or1clay loam. The SOURCE: Unpublished survey data from Karnataka State, india 1972. 
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eLp.th varies from a lew inl.ches t 
.,.vtri feelt (2). 

lI,,t t sI pi ch;ist hullock Car
ho:1klof kl"ulJColllpo' l. UNUImIy lie­

'oilItiposet l blaNL'li; I d;I1rl';i11 . and i 
il on licir lields before laing.
:armyard 	matiirc \kis applied in the 

Mnle mannetr. Sewage sludge was llot 
used by) lri'llles allhotigh I 1h Indian 
Pt"'erni'll Ip'ls to Miake it iv;,il
al,'e to fi rulers il tile fitur', 

Organic MII"I was i major Cost 

ilci ill crop protlu ctiorn accordin to 
tile Uirvey data (lahle 2). ()n thie :uv-
raLe. oFrglllic matnnres atccotlrLd 

1)I'or abotl percent of the cost of 
lIiirchlsed illput', lor' p;ddy. Jowarf. 
stugar cante. and lpanllIs. Orgm'lic 

ailuterC accotitlited r-;, about .4 pel.-
celli of the cost of' purchased inputs 
for ragi (millet) ('able 3). 

AI'l'1.1I(Al It)N S ()F (0R A N I C 
MANU RlkS AND C'R(W YIFf.I.S 
Applicatioti of' or'anic nm ir,, ,c 

stilted il siglf'i.ailt increase ill OiIs 
(-I'p:tdd . ragin. ow -iritut r. aid 

suigar Call-, of' f'aints ill solitherti Kill­
ilat;tki ('fl'IC 4). (1rttti-Llt Pi, 
elitly did not esilond Cotisistelll Ito 
applicalions ol'o inic moat,'rCs. 'Ihis 
may have been the Jesuit of (he 
dry f.1ti. con,.ii ,.l l5utldCr w,%hich 
giouttdiits wtr. gro1'twn and From the 
smlall 1imfi o olserv;ltions., olly 
17 aimers planted egrotid.mits. 

F'armters aliedi 17 catrl lo~idis (i 
ol..llic iamoilre. on (lie av;tage. per 
acre for p;ddy. \i tfi aitrange of'2.. t) 
64 cart loads per acre (fable 5). The 
Farm l'lii:., ,anual 'eCOni-

ICnlCd 1(0cHrt loads, and I()rpercCnt 

tf' tile l1rmeCrs appliLd 0r1ganic nia­
ltlre at tha rt 'l, Twenly percent
appq'lied exactly twice t. lie r.coin­mendedI 	 M~tItitit ati 25percete 
manpled amotal 2a)d 25 peldcentaplP1ied MN11+t111lm 20 C:art lOMtuh, per' 

acre. A few fitrlnel" ,(tid not appfy
organic llleitlsi,%; althoigh they itsed 
other putchilased inputs such as flertil-
izcr. 

Excessive amounts oforlga;c nial-
let" were lnklreco., mended for paddy 
1inder certain soil Codilioils (',. Tileco-,:. inlULits. Ragi was also grown 
data indictned ihat about 3) cilI loads 
resuillCd in the rliiixiltli product of' 

Iqtlilllls il' Ipadty Ii' acre. l'Mtldmy 
idlds IhIclI dclilCd lihen gre'atLe.r 

aolltits of1,organic nlinulre were 
applied. The tCeason for the decline ill 
yields Illay be related to pooir soil 
dlrill;ge. inltlIctiol of decomlpOSCd 
or'galic tualte' aild Soil reducing con-
dilions. aind the occitll'elice of related 
physiological diseasc syiitoins. 

I1 le case of gioundn ut.s and 

Mar'hlpil.1976 

Table 4. 	Orc. nic Manure Applications and Average Crop YielJ 
Per .\cro - Southern KarnaLaka State, India, 1972 

Average Yields 

Ground- Sugar 
Organic nuts Cane 
manures, Paddy Ragi Jowar Maize (Peanuts) 
Cartloads Quintal 2 Tons
of manure 

less than 1 -3 2.88 .4 6 3.6 7
 
1 - 10 9.5 3.3 3.8 9.9 2.84 15
 

11 - 20 10.0 3.4 8.5 12.1 7.6 33
 
21 -30 14.0 3.2 - 19.0 - 32.3
 
31 - '0 	 13.0 - - - - 28.4 
41 - 50 11.5 1.2 ­

51 and above 10.0 ­

'One cartload was equal to about one-half ton. Farmers used tho 
cartload as a standaidmeasure when purchasing organic nianures. 

'One quintal equals 100 kilograms. 
3Seventeen iarmerc di not prchase any organic manures and 

obtained an average yield oi10.6 quintals. 

4Erraticgroundnut yield results may have resulwld from dry conditions 
under which groundnuts vwere grown and from the small number of 
observations. 

Table 5. Average Organic Manure Applications fc; Major Crops 

Value 	 Paddy Ragi Jowar Maize Groundnut Sugar Cane 
. 

cart load' 
Average 	 17 9.4 6.4 12.5 5.5 38 

Standard deviation 14 9 9 9 6.4 35.5 

'One cart 	 load was standard measure farmers used in purchasing
organic manures and was equal to one-half ton. 

-__ 

.iwar. organic maluri applications 
were Very low. This situation was ex-
pecled since 1oth crto)s werC gro\w\. 
ol dry land. ill most cases stb.iect to 
liniited raiofrall and received f'c\w 

under dry land conditions Or occa-
sionafly light irrigtion. Applicalions 
of organic i;ajtltres w le' slighl 
higher Ihat oil the olcr dry inl 
Crops. Actual applications of' orgallic 
n1runres Were witlhi the ratie 'ec-

iN'e er aCre onnlize.oil 
Sugar cane rcCiV\Cd the l I's,t 

;111mut I" orgallic IllILe. I Ic.V.' 
Soils nay be improved hy orpnumi 
m_'Ier mll it may ilc'ml.Ca 1hn t'I'l' 
c itncy (if N. I'. mnd K rci liie/.rs hi. 
('arie mill trial wis ote'n hurnediii 
Ihe eva ,.oralo; rahe:r thIan )..iui c. 

t n 1111I ' I,0h1.r .oric,. 'I oil. 
orgitmi:c matiti.s wcre utilized ;llld. 
o tile average. f'll:rirs applied 38 
ciarl lo;ads: abltl thrC tim1S tile r'c.­

omimetided in the Far1m111 I'lannin,, oiimtidCd anltunllt i l all Fzrm j'iann.' 
aInual, ,laIt. 
Maize was gi own mainly for' greet , the resulhs oi the l'ttnAlthough 

'oddlr ;ll od I stoCkellIll With SMiVe\ Concerning coilpost tlse \ 'I" 
iiiilci Cows. On ilie aveirage. farls Compared \it 1 lih l'ar n Planni"rn.,' 
applied 12.5 cart loads oh'oirganic ma- A,'ul,. t le Man recoi iil ula­lal's 

http:liie/.rs
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