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Manurial Potential of India *

by
P. C. BANEIL
(P, -P. Division, Planning Commission, New Delhi)

The secret of good farming is the maintenance of soil fertility.
It must be accepted as an axiom in agriculture that what is taken
off the land in crops must in some way be put back into the soil or
else soil will suffer exhaustion, and starvation of the soil is said to be
the root cause of human starvation.

Plants ‘require a number of essential elements. Nitrogen,
phosphoric acid and potash are called the chief fertiliser elements.
Their requirements depend on the nature of crops raised as well as
soil conditions. Bulk of nitrogen supply of any normal soil is
present as a constituent of the decayed or decaying plant and animal
materials, including microbes, all of which are grouped together
under ‘organic matter’. In addition to organic nitrogen, the soil
contains small amounts of nitrogen in inorganic form, mainly nitrates
and to some extent as ammonium compounds. Quantities of both
organic and inorganic nitrogen found in the soil vary greatly from

- soil to soil.

Small amounts of inorganie nitrogen are immediately available
for plant use while the larger supply of organic nitrogen is not.
But the two are linked through a biological process by which the
latter is tranformed, into the former. This change is brought about
through the action of soil micro-organisms and is going on continuo-
usly at rates which wvary according to environmental or other
conditions. Because of this process, it is the total nitrogen content
which is most important in evaluating the nitrogen fertility status of
the soil. Even though only a small part of the total mitrogen is
utilised by plants at any given time, eventially, most of it becomes
available.

Total nitrogen values of Indian soils are low, compared to
those of many other regions of the world. TFor example, soils of the
mid-western United States or of England, average considerably
higher, perhaps twice or thrice as high. The relatively low total
nitrogen content of Indian soils is partly due to climate and partly

* The anulhor who is personslly responsible for the views expressed will feel
obliged for any useful comments,
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to differences in- regional agricultural ; -practices. It -is almost
impossible to maintain as high a content of organic. matter in the
soil of tropics as of temperate zones due to climate.

There arc in India four broad categories of soils < red, laterite
and lateritic, black and alluvial. Red, Black and alluvial smis are
Ei:,ﬁ.me.nt in N, Py0, and humus w]n]ﬂ in lateritic soils “the ; _major
pmblem is of P, Ur and lime dﬁﬁmency The - remaining i‘-hrea t}rpew
have sufficient patrmah and lime. A majore portion of the “cultivated
area in the' dountry is deficient in N and P, O, (21).

Augustus, 1893).

- More work on systeratic lines has, however, to.be 'done to
find outthe full utility of Py 0, and XK, O. - Some inconclusive. data
show that phosphates and potassic fertilisers, besides increasing the
yield and improving the quality of grain, also help to maintain the
fertility of the soil,- (8). There is-yet an urgent need for an:exhaustive
soil study in the country. TRoyal Commission on Agriculture
recommended a comprehensive soil ‘map of India. It is time that
concrete steps are taken in the direction.

VWhatever tue ex1isting position, 1or a_long - term dﬁ\reluyment
of agrmulbure it is extremely necessary to have an idea of the
existing sources of plant nutrients and their future potentialities.

" Existing Sources of Supply: Since a gricultural productiun"iﬂ India
has reached a sort of an equilibrium stage over a Inng period, it
would be wrong o say that our soils are being depleted by about
2. million tons of nitrogen annually at the existing level. (16).
Ha.vmg exhausted the soil bank of the country over a number of
years, a balance has now been established which means that
whatever is being removed “from the soil is: bamg réplenished in one
or the other form (17). If this was not so, a constant drain of
such a heavy magnitude would bring our ﬂ,verageym!tls tupplmg'
down. They on the other hand have shown some’increages during

the past few years.

~ The supply of crop nutrients to the soil is either from tangible
sources like cow dung manure, green manure and fertilisers: or a
number of miscellancous sources whicli ‘cannot be precisely accountéd
. for,
o Lattle Uung :  According to a pilot survey conducted. by the
Teonomic and Statistical Adviser to the Government of Madras, in
150 villages of Chingleput districs, farm-yard manure Whlch supplied
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by far the largest. quantity of manures, provided only 26 per cent of
the:mantrial requirernents of. the ‘District. It was held that this
was true of other Districts as we]l

Average quantity used per ucra there was about 30U maunds ot
farm yard manure or roughly 9 1b" of nitrogen per acre (4). Itis a
matter of common knowledge that the use of manures in areas of
scanty r&mf&]l or Wltﬂmut irrigation, is very . little. And such areas
for the country as ‘& whole are more than two-thirds. Use of
manure in the Bengal region under stud y can be considered as quite
abnvﬁ the all-Tndia average.

It wnuld have been very useful if similar studies were available
for'the -::ﬁuntrry as a whole.” But in the absence of any such data, we
may assume thh.t on anall- India ha.als, some 20 to 25 per cent of
nitrogen requirements of the soil are being supplied from farm yard
manure. ~ If total requirements of nitrogen at present are 3 niillion
tons, the share of cow dung ete. would be of the order of 0°7 million
tons. This works out to just 5 lb. per acre for the total cropped area.

Other ‘Sources: As for the balance of 2'3  million tons of
nitrogen, during 1955-'56, 0°14 million ton was supplied by chemical
fertilisers and roughly another 015 a:m'llmn ton by tangible sources
like city compost, green manures and oil cakes etc. (18). Remaining
2-0 million tons can thus be considered as the contribution of sources
like :

(i) Urine and excreta of cattle while on the field as well as
sheep -penning ete. -

(ii) Human urine and excreta from rural areas where open
- field latrine system exists’
(iii) Plant roots and other vegetable mattex left in the field.
(iv) Atmospheric fixture of nitrogen from the air and rain.
(v) Miscellaneous sources like ‘rab’ system, fish manure
etic,
Potentialitics of Organic Scurces: Cattle and human population of

Tndia should normally come in quite handy for providing plant
nutrients to the'soil.  On cent per cent utilization, they alone ean

supply {Ta.blﬁ 1) about 14 million tons of nitrogen.

Assummg that the miscellaneous sources as detailed will
continue to supply 2'0 million tons of nitrogen, we would be left with
hardly 33 million tons of origanic sources from stabled livestock that
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can be {apped turther, ‘'I'his may be an under-estimate ‘because the
quantity of dung excreted by well fed cattle will increase by about

100 per cent.
Tapre 1.

Manurial potential of livestock and human beings.

Quantity = _ -Total consti-
4T B — Percentage fuents Pﬁr year
2le E8 £ = constituents , ‘ﬂﬁl‘.} tcms

Source E =2 . 8 g -~
a8 BE

(lbs) tons N. P, 0, XK,0 @ N. P,0, K,0

Cattle - ... 1586 33 - 891 033 038 02 2673 1336 1782
Adult o 1148 40 7748 08 0.15 02 .‘2-244: 1122 1496
Youngstock ... 43'8 20 143 03 015 02 429 214 286
Buffaloes ... 44-9 39 287 03 015 02 861 431 574
Adult ., 288 50 2356 03 015 02 705 . 353 470

Youngstock... 611 200 52 03 015 02 = 156 78 104
Total Cattle . -
& Buffaloes.. 2035 35 1178+ 03 015 02° 3534 1767 2356

Sheep & goat.. ~94'6 ~ 15 231. 08 06 03 1848 138G 693

Horses & ponies 15 40 10 05 04 03 ~ 50 40 30
Other livestock 6°8 25 28 06 05 05 168 140 140
Total livestock 306'5 29 1447 — — — 5600 3333 3219
Poultry ... 947 2 08 16 15 09 13 12 7
Total ... 4012 . — 1447 —. —:. —. 5613 3345 38226
Livestock - . e
urine ... 3071 .15 751 08 001 14 6008 7510514
Cattle hunes. 30* 30 0401 30 236 — 212 942 —
Human
excreta &
urine ... 550 4 839 07 03 02 2513 1077 718
Total* ... — . — -— — — — 14146 5439 14458

® This has been caleulated at 1659, enttle mortality.

. The next'question that calls for examination is the quant-tty
of mtumgan that can be ea,mly tapped from these tanglhle sources.
China, where use of the organic sources - is. E.upﬁrb. has not been able
to utilise more than 70 per cent of its night soil and 60 per cent of the
stable manure (10). It would be an achievement if we can succeed to
utilise a total of about 50 per cent or roughly 2 million tons of N
from these potential tangible sources. This along w1th 20 million
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tons from miscellaneous sources would work out to hardly 30 per cent
of the total organic ‘resources of the CO‘IJI]t-TjF " Additional quantity
of nitrogen that can be tapped from this source would thus be of the
order of 1-3 million tons. This is because 0'T million tons out of this
1is already being utilised.

If 13 million tons of additional nitrogen is to be procured from
cow dung, -that would mean an.organised effort not only to éducate
the cultivator for the proper conservation of farm yard manure and
farm waste, but also to provide an alternative source of fuel for him.

Quantity of dung (sun dry) being burnt at presant has been
estimated from 80 to 250 million tons (13). Since fuel requirements
will be increasing with the increase in population, poss:b]hhy is that
pressure on cow dung for burning will correspondly increase. Assun-
ming that additional demand will be met from what is being wasted
at present, we will have to chalk out a programme for replacing 1'3
million tons of nitrogen or say 90 million tons of sun-dry dung. This
can be done -either by setting up cowdung gas plants in the areas
concerned or providing fuel wood at a reasonable price.

Town and Village Compost: = As regards sewage auu osuuaeys,
legislation has been passed by various State Governments compelling
all Corporations, Municipalities and Town Committees not to waste
urban refuse. Table 2 shows the potential capacity of compost from
this soutce. '

TABLE 2.
Sewage and sullage compost polentialities,

S Population Compot. *

Lource (millions) (thousand tons)
Corporation 10 1000
Muncipalities 32 3200
Town committees . 20 2000
. Total 62 6200

* Normally lm:]hnn population is assumed to produce 100 thousand tone of

composat.

This estimate of 6200 thousand tons of city compost is based
on the population of 62 million. Potential city population available
for compost by 1980-81 may be about 190 millions.

Besides this, efforts are also being made to educate bigger
Panchayats for the use of night eoil. Sufficient progroessin this
direction can also be expected during the coming 20 years. It can,
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under the eircumstances, be reasonablyassumed that: with -some.
additions from Panchayats and short-falls from-citiés, total pt}tentm-
lities from city compost ete, may be 20,000 thousand tons.- Wcrr]tmg-
at 0'8 per cent of N, (5) plant nutrients released may be 1960
thousand tons

Town sewage and sullage watér is the othér. potential source
which is being tapped and can most conveniently be utilised for the
supply of necessary plant nutrients. Report of the Expert Committee
on Manures & TFertilisers caleulated that 40,000 tons of N -and
16,000 tons of P,0, could be harnessed from this source by the end of
first plan period. Sewage and sullage can be assumed -to provide
plant nutrients approximately equal to city compost.

Other Waste Products: There are a lot of other village waste
products, which can be utlhsed ['i'} Sources | nf specific waste-
organic maferials exist in different localities which can ‘be turned
into compost manure (5). TForest areas in India ‘cover about
100 million acres which can yield leaf litter for prndumng 10-15 million
tons of compost per annum. About 4 million acres under sugarcane in
India can provide sugarcane trash for 12-15 willion tons of compost.
It is estimated that ‘nearly- 1,00, 000 acres of tan]{s, canals and . pond
areas in West Benga] Orissa, B;har U. P. and Travancore alone are
mfested with water hyacinth and it would be possible to make nearly
1 million tons of good quality compost by utilising this source. : Other
waste materials of this type like:groundnut husk, tea and coffee wastes,
tobacco waste, dried blood meal, efe., where available, could be
usefully put mtn cnmpnsl: 1111:3

[ Petezztiahhes frum sume of these sources are ‘shiown in table 3

TABLE 3,
R Manurial po#eniiuiit{gs from some wasie products,
L ‘Compost Constituents
Bource  "million N..,. B0, K0
AR ARG ~'bons- (thnuﬂand tuna)
Forest leaf litber = - -. ... 12, . - 120- . ... .84 -7 120
Sugar cane trash . - . - 13- L2184 ew ., 218+, 0418
Water hyacmth e or AT T Lo.vi v B 1o B2 .5
Dried blood meal {ahee . ' N o
and gnaﬁ alaughtered} Vel 00 e BB ST il —

—— 4. “u .'!—-J-u-.—. i 1 —r—

Total .. 26:02: 161 _ . 100 - ., .. 143,
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<1t would not be difficult to use at least 50 per cent of thesa
tahgible waste products. This works out to some thing like 80,000
tons of N, 50,000 tons of P,0, and 70,000 tons of K. ;0.

A numhar of experiments have been carried out at the Sheilla
Dhar Institute of Soil Science, Allahabad for the utilisation of other
waste materials like coal and basic slag as manure. It has been
shown that besides supplying nutnents which in itself contains, it
helps to fix atmnsyherm nifrogen and also release phosphates of the
soil. (3). Tt may be difficult to assess the total potentialities of such
like sources on the basis of limited experiments conducted at one
Institute. But they cannot be ignored. Further experiments may
be conducted and if found useful, these resources may also be-tapped,

* Green Manuring : Besides ﬁxmg mtmgen from the atmosphere
and improving the physical condition of soil, green manures also
release locked phosphates (19).. Crops raised for green mzmurmg

olso serve other useful purposes with certain other objects, i. e., they

act as catch crops, shade crops, cover crops or forage crops (12).
Appendix D explains the culture of legumes like green manures.
Although rich in N green manures also supply sufficient: quantities
of P.0, and K.,0 (Table 4) on air dry basis (11). '

TaBLE 4.

Constituents of some important green manures.,

Composition
Materials N. PO, K.O
(Percent)

Dhaincha . 35 06 12
Sunnhemp ' 23 0B _ 18
Wild indigo plant - 1-8 ' 0-2 06
Leaves 32 03 1-3
Tephrosia Candida 2:0 07 10
Prickly pear . 03 1-2 1-1
Rain tree leaves 3-3 13 1-1
- Forest leaves 1-2 0'G 04
Tea prunings 24 ' 05 .13
Green weeds 0-8 03 02
Sea weeds 1'1 0-3 30
Fern weeds 31 05 30
28 04 2:0

Redgram plant
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The Technique: Maximum benefit from  green manuring cannot
be derived without knowing when to grow and when to burry, the
green matter under the top soil. There is a great need for'pruviding
correct time gap between burying a green manurc crop and sowing
the mext crop. Otherwise nourishment provided 'l:ly ‘the inanure
would not be available in full, and there may be com pehttmn between
soil microbes of the crop for nutrmnts and moisture.  This period
may be about eight weeks in the case of wheat and ]Ja.r]ey and less
than o week in the case of paddy.,

Limitations: With all the advantages of green manuring, there
are some limitations which must be given due consideration,,

1. Tt is not possible to greenmanui—e'drf lands, LA IO
_of 30-inches of rainfall or irrigation is necessary {lﬂ)

2. It has also been stated that the question of growing green
manure crops on the fleld and burying it into the soil was
rather impossible in many localities in Kerala because of
the very heavy rainfall which begins from early June to
the middle of September; total rainfall being about 80 to
90 inches on an average.

3. Availability of seed at the proper time. Some: of these
problems are now being satisfactorily solved (1). Orissa
Government, for example, launched a very compreliensive
scheme for the supply of Difmmc?m; seed packets to each
of the cultivator. The two ounce seed packet " sufficient
for sowing one acre is sown on the borders. This is capable
of providing sufficient seed for 3 acres at the end of the
crop. Supply of seeds having been assured, area under
green manuring in Orissa has gone up from a thousand
acres in 1957-"58 to million acres in 1959-'60.

Green manuring is already very popular in Andhra and Madras.
If Orissa also demonstrates its feasibility, we would be in a better
position to gauge the potentialities of green manuring.

Potentialities of green mnnnrihg Since rainfall in India is not
well distributed and there are surprisingly large variations in the
amount of precipitation received from year to year, we. would be
restricting ourselves to only l:.]mse areas where annual rainfall is round
about 50 inches and above. With about 72 million acres of unirri-
ga.ted assured rainfall area and 135 million acres of other irrigated
areas, green manuring should 1:&-:]:.1111:3111,1115F be possible on 207 million
acres of cropped area,
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In a perspective of 20 years it can be assumed that many
changes may take place in rural India. We may under the circums-
tances fix a target of about 80 million acres which may be green
manured and at the rate.of 25-30 lbs per acre, it would release a
minimum of nearly one million tons of nitrogen. Another 0.6 million
tons can be assumed to be the supply from green manure leafing.
A major portion of this may be done by sowing special types of
plants on borders of the fields. But such trees can even be grown

in any waste land away from the field and green leaf put in the
desired field.

Total organmic sources: Table 5 summarises total additional
potentialities from organic sources, which work out to about 4 million
tons of N. With 2 million tons of additional supply from the
existing invisible sources, total supply of Nitrogen from organic
sources, can be of the order of 6 million tons.

TarLE 5.

Total organic sources ( Thousand tons ).

Source N P,G;

Dung ete. from stabled livestock 2000 1000
Sewage and Sullage compost 160 . 1160
Sewage and sullage water 160 160
Other waste products 80 - B0
Green manure proper 1000 100
Green leaf mantire 600 100

Total ' 4000 2570

Summary : Level of agricultural productivity in India has
more or loss remained stationary over a number of years. In any
programme of agricultural development crop nutrients - NPK - will
have to play an important role. As against the present availability
of about 8 million tons of Nitrogen from all the organie and inorganic
sources, the requirements of the country at the end of coming two
decades are likely to be of the order of 8 million tons.

The maximum contribution of organic sources (visible and
invisible) can be about 6 million tons in terms of Nitrogen. But to
get this quantity a programme of a minimum of 10-12 million acres
of new village plantations with quick growing speeies will be
axtramaly nanesenrv.  Onr administrative machinerv will have to be
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geared to tho responsibiliby of saving all the wastagein cowdung.
City compost programme will nced & top priority and green manuring
will have to be taken up at a national scale. The task, no ‘doubt
tough, is all the same possible and rewarding.
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