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Can Organic Manurce Improve Crop Production
In Sou hern India?

The India government is actively promoting the use of organic manares
in crop production. How effective is this program in teems of

ABSTRACT

The application of organic ma-
nures Lo the soil is an old practice in
India. Farmers iz Karnataha State,
{formerly Mysore)wtilize animal ma-
nure, urban compost and green cover
crops on a regitlar basis 1o supnle-
ment commerdcially produced chenii-
cal ferdilizers, to maintain soil fertil-
iy, ard to increase crop yvields. Ap-
plication of farmyard manure, urban
compost or other organic materiod (o
paddy soils will improve their physi-
cal condition and influcice rice
vields. Organic manures will also im-
prove the vields of maize, jowar,
stigar cane and other crops. The
Indica govermment is actively pronto-
ing the nse of arganic manures in
crop produe ticn. The objective of this
article is to measure the effect of or-
ganic anures on crop vields under
actual farm situarions in o southern
Karnataka State, India,

As Indian agriculture faces limited
fertilizer availability during the next
decade. alternate sources of plant
NUITICRLS asstine increasing impor-
tance. Bacterial fertilization. organic
manuring. composting. and recycling
of wastes are possible sources of wd-
ditional nitrogen and other plant nu-
trients. Commercinl development of
the bhiological fixation of nitrogen
[sced innoculant approach| may take
five to ten years (7 12). Hlowever.
organic manuring offers immediate
possibilities ol increasing the supply
of plant nutrients,

Prime Minister Indirs Gandhi has
ld Indian Tarmers that they should
cconomize on chemical fertilizer ap-
plication but also cxplore pos-
sibilitics of utilizing organic nutrients
as supplements to chemical lertitiz-
ers. Fertilizer peice inflation and
shortages have been the major
reasons behind the Indian Gov-
ernmient’s thrust to use organic ma-
MarchiApril, 1976

crop yield under actual farm situations?

GLENN C, W, AMLES
Assistant P foaor,
Department of Agriculineal 1. ..
Universit» of Geargia,
Athens. Georgia.

sy,

nure. The Union Government has
proposed a plan fo the Large scale use
of organic manure threughout the
country. with an outlay of Rs. ©0 mil-
lion during the Fifth Five Year Plan
[1974-79]. The Agricultural Ministry
expects to produce 7.5 million tons of
conipost annually by the end of
FOTR-79 (10, "The bulk of the compost
material will come from farmyard
manure. sewage. and 300 artan com-
post projeets. The response of crops
to organic manures needs to be
analyzed since government officials
are supporting composting as an al-
ternative souvee of plant nutrients.

Farmers i Karnataka State. as
wel as inother parts of Indiu, utilize

animal manure, urbar compost aad
green cover craps g regalar busts
as o nsclul s‘upplcﬁ\cnl o conner-
ciafly produced chemical fectilicers.
Agricaltural development piostvins
in Karnataka have promoted the pro.
duction and appheation of cruane
nwantres during the fast two decades
and producthion of organic masutes
has increascd substaniially sinee
19nS. The Fertidiser Associntion of
India reports that raral compost pro
duction was up {33 pereent. wrban
compost production wis up 348 peg-
cent, but the acreage preen nunuied
fell by 27 pereent.

Organic manures ply an impoctand
role in the maintenance of soi ferl-

Table 1: Average Chemical Composilion of Some Organic

Manures

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)
Groundnut

Manure of animal origin

Dried blood

Fish manure

Bird guano

Bone meal (raw)

Bone meal (steamed)

- Activated sludge (dry)

Settied sludge (dry)

Night soil

Human urine :
Cattle dung and urine mixed
Horse dung and urine mixed
Sheep dung and urine mixed

) " _ N}_t(qg(gn _ _Phoéph_ate Potash

percent
0.5-1.5 0.4-0.8 0.5-1.%
1.2-2.0 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 0.6-0 8
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, (New Delhi: Fer-
tiliser Association of India, December 1974), p. 1-141,
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iy and soil structure, Puddling is a
sine e non for most paddy soils in
Asian cotlries since it cises the
disintegration of soil aggregates, The
resuttis a soft and casily penctrable
medium which the rice plant need..
for proper root development and as-
stres water availability. Certain soil

~types may be soft. directly after
puddling but may afterwards become
hard and compact. therehy impeding
percolation of waterand oxypen. The
application of farmvard mannre.
compost or otiier organic material to
paddy soils will improve their physi-
cal condition and influence produc-
tivily,

Ovganic manures are expeeied 1o
improve yiclds: however, it is en-
tirely possible that excessively lurge
applications of organic manures on
some crops cedld reduce yvields, Use

. oladequate amounts of organic mate-
rial in combination with feriilizer re-
sponsive varieties of paddy and other
crops. improved cultivation prac-
tices. and adequate and timely
supoiies ol fertilizer, pesticides and
irrigation are critical (o increasing
food supplies in India and other de-
veleping countrics.

DATA AND METHODOLOGY

Data used in this analvsis were de-
rived from a survey of 126 farms in
three districts of Karnataka State,
India. conducted in the summer of
1972, The sample of fums yvas re-
stricted to 1) membership in coopera-
tive societies and 2) usc of crop pro-
duction loans. They were afso clas-
sificd according to farm size and fi-
naincial status in the local coopera-
tive. Although the data were originally
collected for a study of crop produc-
tion loans from cooperatives. they
were also o satislactory meesure for
this analysis. The focus here will be
on the use of vrganic manvre in paddy
(rice) production and other produc-
tion inputs,

‘The actual chemical composition
of the arganic manure was unknown
but the average chemical composi-
tion of some organic manures in Tadin
is presented inTabic 1. Accordingly,
the nitrogen, phosphate and potas-
sitm content of rural and urban coni-
post could vary substantially but the
value of orgame manure as asoil con-
ditioner may be even merc important
(6). The commun soil types in south-
ern Karnataka are red loans, light in
texture and porus in nature. ciiher
gravelly, sandy. or clay loam. The
&

Table 2: Ave sge Crop Production Costs and Yield Per Acre -

136 - arms - Karnataka Stale, India, 1972.!
Crops

Sugar Ground-

Paddy Ragi Jowar  Maize Cane nul
Costs (mill2t) (sorghum) " (peanut)

Rupees? per acre

Labor3 93.01 60.14 50.32 113.85255.60 55.40
Seed 13.07 .48 735  32.84 9041  27.07

Water 16.72 .36 0 0 0 0

Farmyard manure
Urban Compst &
Grenn Manure 75.06 44.35 29.42  57.56157.9¢ 2170
Fertilizers 13048 27.04 B3.58 105.46 302.89 24.51
Plant protection
{pesticide; 29.93 0 0 0 5.10 t]
Total costs of
purchased inputs 358.27 132.37 170.67 309.71811.96 128.68
yield
Total yirld in
. quintals? 11.61 2.68 499 10.91 35.5% 4.17
Percent of crop o

consumed on _larm 60% 84.3%" 55.8% 10.0% 0.0% 9.1°%

'Survey conducted in Bangalore. Mandya and Mysare districts, 1972

ZOne rupea equals about §.13.

SLabor costs include only hired labor.
“Quintals cquals 100 kilograms or 220 pounds., sugar cane was mea-

sured in tons.

SOURCE: Unpublished survey data Irom Karnataka State, !ndia 1972,

Table 3. Organic Manure and Fertilizer as a Percent of Averdge
Crop Production Costs Per Acre -‘136 Farms -

Paddy Ragi
Costs N

Farmyard manure

Urban Compost & 21 34
Green Manure

Fertilizer 40 20
All other inputs

(Labor, seed pest-

cides and water) 39 46
Total cost of

purchased inputs 358 132

Karnataxka State, India, 172!

(mi[let) (sorghum)»

Crops
Jowar Maize
Percent
17 19
49 34
34 47
171 310

Ground- Sugar

nut

(peanut)

19

62

129

Cane

19

37

44

812

- .‘Survey conducted in Bangalore, Mandya and Mysore districts, 1972.

SOURCE: Unpublished survey data from Karnataka State, india 1972.
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Cdepth varies from o tew inches 1o
several Tfeel (2),

Farmers purchase bolloek car
Toads of uiban compost. usually de-
composed urban gavhage . and spireind
it on their ficlds before planting.
Farmyard manure was applicd in the
same manner. Sewage shudge was not
used by farmers although the Indian

government plans to make it avail-

able to farmers o the future,

Organic manure was i nujor cost
itent in crop production according to
the survey duta (lable 2). On the av-
erage. organic manures accounted
For about 19 percent of the cost of
purchased inputs for paddy. jowar,
stigar cane, amd peanuts. Orpanic
manwre accounted foir about 3 per-
cent of the cost of purchased inputs
for ragi (millet) (Table 3).

APPLICATIONS OFF ORGANIC
MANURES AND CROP YIELDS
Application of organic manures &

sulted in significant inerease in yields
of paddy. ragl, jowar, maize, and
sugar cane of farms in southern Kar-'
natitka (Fable 42, Groundnuts appar-
ently did not respond consistently to
applications of organic manures. This
may have been the result of the
dry land conditions under which
proundnuts were grown and from the
small number of ohservidions, only
7 farmers planted groundnuts,

Farmers applicd 17 cart loads of
organic mantre. on the average. per
acre for paddy. with a range of 2.5 10
04 cart foads per acre (Table 5). The
Farm Planniay Manwal recom-
mended 10 carcloads, and 10 percent
ol the farmers applicd organic ma-
nure at that rute. Twenty percent
applicd exactly twice the recom-
mended amount and 25 percent
applicd more than 20 curt loads per
acre. A few farmers did not apply
organic manures although they used
uther purchased inpuis such as fertil-
izer,

Excessive amounts of organic nal-
ter were nat recon mended for paddy
under certain soil conditions (4. The
dataindicined thatabout 30 cart loads
resulied m the maximum product of
4 quintals of paddy poracre. Paddy
vichds then declined when greater
amounts of organic manure were
applied. The reason for the decline in
viclds may be related to poor soil
drainage. interaction of decomposed
organic matter and soil reducing con-
ditions. and the oceurrence of related
physiological discase symploms.

In the case of groundnuts and

MarclidApril, 1976

Table 4. Or¢. nic Manure Applications and Average Crop Yield
Per \cre - Southern Karnalaka State, India, 1972

Organic

manures! Paddy Ragi

Cartloads

of manure

less than 1 -3 2.88
1-10 85 233

11-20 100 3.4

21-30 140 3.2

31-49 13.0 -

41 - 50 115 1.2

51 and above 10.0 -

Average Yields
Ground- Sugar

nuts Cane
Jowar  Maize (Peanuts)
Quintals? Tons
4 6 3.6 7
3.8 9.9 2.84 15
8.5 12.1 7.6 33
- 19.0 - 32.3
- - - 28.4

'One cartload was cqual to about onec-half ton. Farmers used the
carllcad as a standard measure when purchasing organic manures.

?One quintal equals 100 kilograms.

3Seventeen Tarmers diid not purchase any organic manures and
obtained an average yicld or 10.6 quintals. -

AErratic groundnut yield resuits may have resulted fram dry conditions
under which groundnuts viere grown and from the small number of

observations.

Table 5. Average Organic Manure Applications i iiajor Crops

Value
Average ' 17 9.4
Standard deviation 14 9

Paddy Ragi Jowar Maize Groundnut Sugar Cane

cart load’
6.4 12.5 5.5 38
5 2 6.4 355

'Onc cart load was standard measure larmers used in purchasing
organic manures and was cqual to one-half ton.

Jowar, organic manure applications

were very low, This situation was ex-
pected since bath crops were grown
oa dry land. in most cases subject to
fimited rainfall and received few
oificr inputs. Ragi was also grown
under dry fand conditions or occu-
sionally light irvigation. Applications
of organic manures were slightly
higher than on the other dry fand
crops. Actual applications of organic
mantres were within the range rec-
ommended in the Farm Planning
Manual,

Maize was grown mainly for green
fodder and sold to stockmen with
milch cows. On the average. Tarms
applied 12.5 cart foads of organic ma-

NUIe Per acre an maize.

Supar cane received the Larpest
amount ot organic manure. fleavy
soils may be improved by organice
matter and it may increase the ol
cieney of N Poand K fernlizers o,
Cane ] trash was often burned i
the eviporators rather than being re-
turned to the soil. Other sourees of
organie manures were utilized amd,
on the average, frmers applicd 38
cart laads: about three times the rec-
ommended amountin Farm Planing
Manunal.

Although the results of the Tiim
SUPVEY CONCErning compost tse were
compared with the Farm Planning
Munual, the Manual’s recommenda-
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tion for application of organic ma-
nures o some crops. such as sugar
cane. were much lower than other
stidies have recommended. i addi-
tion. the Manual’s recommen.ations
were subjeet to revision. Tapat re-
gtiirements change as new crop var-
icties are planted. soil conditions
Simprove. irigation becomes avail-
able. and other biological factors
change.
CONCLUSIONS

Crop yiclds on farmys surveyed in
southern  Karnataka  State re-
spomded well 1o applications ol or-
ganic manures. On the averape.
paddy and sugir cane received the
Farpest applications of organic ma-
nures. 17 and I8 cart loads respece-
tively. There was some evidence that
excessively Lirge applications ol or-
1,:mic minures redoced paddy vields
i few cases. However. the correla-
tion ol erganic manures with fevels of
other inputs. such as lertilizer. pes-
ticides, and irrtgation were nol
known, Fhe results need (o be inter-
preted with considerable cauntion.
There are several Togical explana-
tions as to why these Giem devel re-
sults may correctly identity o prob-
fem of Tow yield response o organic
numures on annual crops in southern
Karnataka State. First, the nutrient
content ol organic manures obvi-
ously varies greatly from rural and
urban Jocations. Sceond. the re-
sponse of tocal improved varietics of
rice to compostand lertilizer applica-
tons is limited and where these vari-
cties are sull grown, losses due to
lodging are still conmon. Third. high
yiclding varicties of crops associated
with the Green Revolution may have
MarcliApril, 1976
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different response functions o or-
ganic manures. Finally. soil analysis.
as presently conducted, may not pro-
vide accurate recommendations on
the guantity of organic manures.

A more detailed study of farm fevel
vield response to organic manure is
required helore detinite conclusions
can be drawn, Such a study should
carefully account forinitial soil fertil-
iy mdnlalland irvigation: variety and
guantity of seed: formulas, quantity.
timing and method of fertilizer appli-
catien: quantity and nutrient content
ol organic manures; and carctul mea-
surement ol yields, This data would
help ndian farmers allocate scarce
resources in i more eflicient manner.
Government officials would also
benefit from such mformation in the
distribution and allocation of organic
manures from the proposed compost
projects.,

Prime Minister
responded to the fertilizer dilemma
by asKing frmers (o economize on
fertilizer applications and 10 utilize
arganic manure as a source of plant
nutrients. Compost can never replace
the Large amounts of nutrients re-
quired (o sustiin the Green Revolu-
tion: however, compost production
and ntilization can make a contribu-
tion to the total resource package
available for agricultural production.
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