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MANURES AND MANURE MiX-
"TURES—THEIR COMPOSITION
"AND EVALUATICIN

By C M ]OHN AND E.]. VERGHESE

N recent years consxderable inter-
est has been evinced by coconut.

planters all over India with a view
to getting increased yields.

kinds of manures that are available
in the country, they should secure
and apply. In common with most
other crops, coconut palms thrive
best under a judicious system of
manuring with proper mixtures of
organic and inorganic manures. But
it is rather difficult to give a direct

recommendation since the coconut

is grown in different types of soil
under a variety of environmental
conditions, Differences in the nature
and properties of the soil, the extent

and distribution of rainfall, duratlon
and severity of drought conditions,

availability of irrigation and drain-
age facilities, the cultural practices
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Among .
other things, they very often want
to know as to which of the various

followed, the presence or otherwise
of organic matter in the soil etc.,

~apart from differences in the manu-

rial -value of the various manures
themselves, call for the evolving
of manurial s¢hedulés suitable for
the different coconut tracts. These
and other aspects of the pro-

‘blem of manuring of the coconut
. have been dealt with in fair detail

by John (4). More detailed and
additional data regarding the com-
position of the common manures,
the method of evaluating manures
and manure mixtures etc., are pre-
sented in tkis paper with the hope
that it will be usef\’ o the agricul-
turist to'select the' most economic
manures: or manure mixtures.

2. COMPOSITION OF MANURES

Data regarding - the composition
of the principal chemical and orga-
nic manures-are presented below.
The manures are arranged alphabe-

_tically and according to the chief

manurial ingredient contained viz.,
nitrogenous, phosphatic, potassic,
nitrophosphatic etc., for easy re-
ference.
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MANUGRES AND MANURE MIXTURES—THEIR COMPOSITION AND EVALUATION

Name of . Nitrogen Phosphoric sPotash . Lime
‘ Manure " Nefo ~acid P, 0z0fs K;00fe CdOofe
NITROGENOUS MANURES: [P SRR O
Ammonium nitrate 33.0—35.0 , .. o eee ver
Ammonium sulphate 20.0<221.0° it s
Cal—Nitro—(made by treat- '
ing ammonium nitrate with .
calcium carbonate) 20-0 .- v 20.0
Cal—urea (double salt of cal- , b PR
~ cium nitrate and urea) . , 34.0 - i e ek
Leuna salt peter, Montana salt . ’ . .
peter or Super ammonia (am- o
moniuin sulphate-nitrate) 26.0 o Ceie
Muriate of ammonia (Ammo- ' o R
nium chloride) : 26.0 i bos
Nitrate of soda (Chile’ salt ' SN
peter or synthetic sodium- - ) .
nitrate) . : - 15.5—16.0 . vos
Nitrate of lime {calciom nit- -~ , « , o
rate) . o 13.0—15.5 . e 28.0
Nitro-chalk (ammonium nit- - “ L
rate plus carbonate of lime) 15.5 . e . 30,0
Nitrolim (Calcium cyanamide) = 20.0—2L.0: * .’ © “ews - §5,0~60.0
Urea 46.0 il
PHOSPHATIC MANURES B S B A
Basicslag & - . . e P
GradeI 8o srceng;arl-more —_— e
is available-citrate e
’ soluble o : IO——T[ O < i e 1~§Ut::.
GradeIT Less than 40 per 1407290 e a0
cent is available— e
~ citrate soluble ShLC
- Bone ash T : . 38.3 cos
Bone phosphate ] 240
Mineral Phosphatesi«~-
- Basie mineral phosphate . 33.0 o
- Ephos basic phosphate 28.8 voo
Florida rock phosphate . <. 28.0—30.0 cone
Flour phosphate o 23,0 ves 50,0
Kosier phosphate oes 32.5 14.0
R
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Name of Nitrogen Phosphoric. Potash Lime -
Manures Nofe  acidP,0.¢/c Ky0cfe CaOefo
Naura rock phosphate- - o 32.0 . oo -
" Trichy phosphate 22,0 . 54.0
Super phosphate- - - .
. ordinary 16.0 C e -
,» double we  25.0—30-0 .l .
" treble PRy

POTASSIC MANURES -
Carbonate of potash. .

Kainite (22.0—25.0 per cent) po- .-
_tassium chloride and 45.0-61.0 *

per cent sodium chloride)
Muriate of
chloride)
Sulphate of potash o
Potash salts 20.0 per cent
(32.0-35.0 per cent potassium
chloride and 42.0-32.0 per
cent sodium chloride)
Potash salts 30.0 per cent
- (48.0-51.0 per cent potas-
sium chloride and 24.0-27.0
per cent sodium chloride)

potash (potassium |

. 45.0—50.0 s

" 48.0-50.0

4%.0-50.0

- 20,0

NITRO — PHOSPHATIC MANURES

A. Chemical.— - .
Antmo-phos. Grade I (Mono
ammoniurh phosphate plas
ammonijum sulphate) :

_ Ammo-phos. Grade II (Diam-
monium phosphate plus am- -
monium sulphate) - .

Ammonium phosphate -

/ Mone
’s ~ Di
Leunaphos
Niciphos

Phosphazote (Mixture of urea
and superphospaate)
. B. Organic.—
Blood, dried
Blood meal. - -

OCTQBER-DECEMBER, 1951

. 40.’0——5000 ose

12.0—14.0 <.

30.0. ..
11.0 46.0 ‘
16.5 20.0
107 . 46.0 .
17.0 53,0 7.
20.0 20.0 .
18.0 18.0
7.0 15.0
12,0 3.0—4.0 . .
11.5 1.2 -
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MANURES AND MANURE MIXTURES—THEIR COMPOSITION AND EVALUATION

‘Name of . Nitrogen Phosphoric: -Potash Lime
-Manure ‘Nejo acid P,050/0 K,00/0 CaOo/o‘
Bone char ' - - Lo '29.9 o . 383
Bone dust 3.7 24.5 . . 31.3
Bone flour 2.0-3.0 18.0—25.0 ...
Bone flour, steamed 1.0—2-0 25.0-32.0
Bone fluff, 12.4 S e 6.2
Bone guano - 5.6 2Y.4 s
Bone jelly . 6.0 17.0 .o 17.8
Bone meal . ) = 3.5—4.5 25.0-32,0 we
Bones raw, h 5.0 ~22.0 .o
Bonemeal, steamed ' 4.4 - 236 v " 41.8
Bone superphosphate (d:ssolved e ' :
bones) 2.0-3.0 15.0-16.0 ...
Fish guano 6.8 7.1 e .o
Fish meal 6.8 7.1 . o
Hoof meal 12:8 . oo
"Horn meal " 14.0 os
Leather shavings - 8.4 oI
NITRO — POTASSIC MANURES . ‘ .
Potassium Nitrate,.crude ' 4.5 14.5 e~
do. refined 10.5 .. - 370 .
Potazote (Mixture of potas- S -
sium chloride & ammomum : B
chloride) 11.0—13.0 ..  20.0—24.0
PHOSPHO- POTASSIC MANURBS .
‘ A. Chemical . — C T
Potassinm phosphate . 32.0~~53.0 30.0—50.0 .
N B. Organic.— -
Ash of:— . ’
Bratties (cowdung cake) - 2.0 0.7
Buttends & fronds of coconut 2.0 - 35735
Coconut husks = /- " 2.0 ° 16.0—23.0 ..
Coconut stalks 1.8 9.4 28.6
Kitchen (ordinary kltchen ash) ' e 3.0 e
Paddy husk 0.5 0.3 ~ e
- Saw dust — soft wood 0.04 . '0.I3 063
do  — hard wood ° 0.04 = 0.06 1,60
‘Sugarcane (Saccharum officianarum) -
trash “ eee 0.8 2. 5 e
Wood 1.5-2.0 4.06.0  25.0-35.0
34
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Name of ' Nitrogen Phosphoric .Potash Lime
Manure. . ... Nefo . acid P, 0g0/c K;00fc  CaOsfe
~ NITRO-PHOSPHO — POTASSIC MANURES _
A. Chemical.—
"Ammo-phos-Ko (made from
ammonium phosphate and
muriate or sulphate of potash) -

Grade I < 12.0 24.0 12.0

Grade II < I10.0 20.0 15.0

Grade III : 10.0 30.0 10.0

GradeIV - © 12.0 - 16.0 12.0

Grade V : go 180  18.0
Leuna-phoska (mixture of : |

leunaphos & potash salt) _ 10.0 10.0 13.0 -

Nitrophoska (made from am- _
monium nitrate, diammo-

nium phosphate,and muriate T i
or sulphate ~of -potash) ’ " S R
GradeI - 16.0 16.0 21.0 . .
GradeIl . ‘ . 10.0 :20.0 . 20,0
'Grade III : 15.0 300 150 ae
B. Organic.— L T o
i. Animal wastes _ ‘
Bats guano _ 8.0 26 1.0
Cattle manure (farmyard ‘ - T
‘manure) o - 05712 0.25-0.62 - 0.5I.2 ..
Compost : oo 0.8 09 - o8 L
Crab manure - . 16 28 06 ' 34.0
Eri silk work litter “ 45 L3 - 38 T e
Fowl manure - 0.9 1.9 0.6 i
Goat manure = 2.4 °9 2.0 = ..
Horse manure , B -/ A | A 08 . .. .
Pig manure 37 0 33 04 e
ii, Oil cakes N ) |
Castor (Ricinus Communis) Cp T e e e
. Black : .45 - 39 07 e

do- - White .. 6.4 - 26 1.2 e
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¢

Name of . . ‘Nitrogen Phosphoric Potash Lime
. Manure - . Nojo acid P,00/c K, 00/ CaQofo
Coconut (Cocos nucifera) 3.5 1.4 .. e ;
Gingelly. til, (sesamum orientale) 6.1 2.4 . e
. Groundnut (drachis Hypogaea) .8.0 T4 - L2- e
Illupai (Bassia sp.) 2.7 - 0.9 C e
Linseed (Linum usitatissimum) 56 . T4 L3 e
Marotti (Hydnocarjms wightiana) 3.0 1.0 1.0 .
. Neem (Azadirachia In(izca) . 5.0 1.3 L7 e
, Pinnai, laurel (Calophyllum' : o
inophylium) 29 LI 1.6 -
Pungam (Pogamia glqu) - 3.6 1.3 oy .
Safflower (Carthamus tinctorius) - 58 1.5 . - 0.8
Tobacco (Nicotiana tabacum) e
seed ‘ 45 1.8 - . .
jii. Green manure plants, leaves etc: PR ;
Adathoda (Adathoda Vasica) 2.5 - 06 - 29 e
Avare (Dolichos Lablabd) . 075 . .06 - 0.56 . 0.67
Blatkgram - (Phaseolus. Mun- g ' Ll
govar radiatus) . 085 0.18 0.53 - .04
Boga (Peria kolinji) (Taphorosm . PR
Candida) ’ 2.0 0.7 . 1.0’
Cowgram (Vigna ungmculata) 2.0 . 03 R
Dhaincha (Sesbania acubeata) 3.5 0.6 12 | e
Erukku (Calatropzs g;gantea) h 0.42 ; .0.I2 .y 0,37 o ' o—.zt v
Forest leaves (green) . . 0.6 0.4 e
Horsegram (Dolichos bzfloms) . .. 0.50 e e
*_Indigo (Indigofera sumatrana) - S
‘refuse 1.8 0.4 0.3 | e
Indigo, wild (anﬁtmih tmctona) 0.8 G T
. (Tephrosm purplirea) 18 0.2 06 T ..
Konnai (Cass;aﬂonda) 1.6 e e '
Madre (Glyricidia Maculata) 29 0.5 28
Malai poovarasu (szzscus I o
tiliaceous) 2.1 0.5 2.1 VIV L
Prickly pear (Opuntia dallm;) 3 . Mz T SRR B
Rain tree leaves (Entsrolobmm ‘ ‘ STt
saman) - ..{ N ~ T 33 e e b 35 (P8 e
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- Nitrogen Phosphoric Potash

3. EVALUATION OF MANURES
The market value of a manure is
judged from its unit value. For this
evaluation, a unit is defined as one
per cent of ome tom. One per cent
(1/100) of one ton (2240 1b.) = 1/100 X
2240 = 22.40 1b. (*) Thus, for in-
stanicé a nitrogenous ‘manure con-
taining 22.4 1Ib. of nitrogen in one

ton of manure (or one Ib. of nitrogen -

in Ioo Ib. of manure or a manure

(6} Note:-In order to make this and other
" caleulations based on ‘unit value’ simpler, one
ton is somghmes taken as 2,000 Jb. instend

"/ of 2,240 bb. ' The calculations themselves are

not in any way affected by the change. One
unit in this cese will correspond to 20 Ib. of
the menuriel ingredient in 2,000 Ib. instead of
22.4 Ib. in 2,240 Ib. IR

OCTOBER-DECEMBER, 1981
. -
)

Name of Lime
‘Manuare Nefo acid P, 0 efo K,0¢/e CaQofo
~ Redgram (Cafanus-indicus) - - "~ 2.8 04 - 2.0 C e
 Sunnhemp (Crotalaria Juncea) 2.3 0.5 -~ I.8
Sunnhemp, Wild (Crotalaria ST
striata) 22 o4 1.3
Tea prunings 2.4 0.5 I.3 e
- Virali (Dodonea Visciosa) cuttlngs 1.8 0.7 .8 T .
Weeds:— T S “
* Fern weeds 317 o5  Fo T
Green weeds 08 03 0.2 e
 Sea weeds 1.1 0.3 3.0
ivy Earths ' -
Village earth (Pattimannu) ;
from old village sites or O~ 1.4
River silt 0.3 0.4 0.7 ..
Tank silt 0.3 o3 ‘0 3' .

analysing 1.0 per cent-'mtrogén) will

contain one unit,  one containing 2 x

22.40 lb. of nitsegen in oneton {or

2 1b. in 100 lb. or, .analysing 2-per
cent mtrogen) w1ll be equivalent to
2 units; one having 3 x 22.40lb. in
one ton (or 3 1b, inxoo 1b, or analy-
sing 3 per cent nitrogen) will corres-
pond to 3 units and,:so on. The
price per ton of the manure, there-

fore, divided by the numbet of units
of mfrogen or the pefcentage analy-'
sis, will be its unit value, The unit
values of other manurial ingredients
of the particular manure are also
calculated similarly. Thus one unit
always connotes a definite amount

| i.e. 22 40 Ib, of the manurial ingre-

dient in one ton of a manuse whether
it be nitrogen, phosphonc aad or
‘potash.
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To 1llustrate - : e

(i} A coconut grower is offeredp

~ two samples of ammonium sulphate,
sample A at Rs. 440 per toti and Bat

Rs. 408 per ton. A contains 20 per

cent nitrogen and B 17 per cent. He
has to decide as to whlch -should be

purchased : o
As explained above, the evalua-

tion is made by comparing the unit
values of the manunal 1ngred1ent

'Thus B ~

v

A—Rs. 44—0- = Rs.

22-0-0 per unit,

B=Rs. :’;8 = Rs. 24=~0-0_per unit. .
A is really cheaper though it appears
to be more costly

{ii) A choice has to be. made from
three samples of superphosphates:
A at Rs. 267-0-0 pes ton, B at Rs,
252-0-0 per ton and C at Rs. 264-0-0

- per ton. ~The water soluble phos-
phoric acid (the chief . phosphoric

acid of superphosphate) content-of |

the three samples are -16.0 per cent,
14.0 per cent and 165 per -cent
. respectlvely.

* Dividing the price per ton by the :

percentage analysis we get:-
» A =Rs. 267 = Rs. 16—11-0 per umt. :

16
13_ = Rs. 252°= Rs. 18-0-0 per unit.
. 14
C= Rs 264 Rs 16—0-0 per umt
165 -

It is-clear. that 4sample C is ; to be
preferred. c

»
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4. MANURE. MIXTURES

Manure mixtures are usually made
by-mixing together suitable types
and quantities of mtrogenous, phos-
phatic and potassic manures. Mix-
tures suitable for different ctops
and different soil typesare available
in the market. In fertilizer trade,

“these mixtures are usually described

as 2-10-2; 5-10-5; 3-6-8; 4-8-6, etc. A
5-I10-5 manure mixture means " that
in one ton of the manure, there are
5 units (5 x 22.40 1b:) of nitrogen, 10

_ units (zo x 22.40.1b.) of phosphoric

acid and 5 units (5 x 22.40 1b.) of
potash and similarly for the other

\co mbinations.

The evaluation of these manure
mixtures is done on the same basis
as with simple manures. But a
knowledge of the -prevailing unit
values of the individual manurial

- ingredients is necessary. It would

be possible to calculate the unit
value of the manurial ingredients
by finding out the market price of

' the particdlar manure and its per-

centage analysis * as. explamed in

para 3. Assuming. the current price
* per ton of sulphate of ammonia (20

per cent nitrogen) as Rs. 410, super

- phosphate (16 per.cent water soluble

phosphoric acid) as Rs. 156 and mu-"
riate of potash (50 per cent potash)

~ as Rs. 424, the unit values of nitro- .

gen, phosphoric acid and potashin
these manures - will be Rs.- 20- 8-0,
Rs. g-12-0 and-Rs, 8-7-8 respectively,
On the basis of these unit values the

THE INDIAN .COCONUT JOURNAL
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price per ton of a 5-Io-5 manure
' mixture from sulphate of ammonia,

Manurial ingredients. Units per ton.
‘Nitrogen ' 5. x
Phosphoric acid I0 b 4
Potash .- 5 %

The price of other manure mix-
tures of different combinations can
be worked out similarly.

~5 " MIXING OF MANURES

 Enquiries are also offen recieved

regarding the desirability or other-

wise of mixing manures and applying -

such mixtures to the coconut.trees,
‘instead of applying the individual
- manures separately. The  applica-
.tion of manures as mixtures is often

deng to economise labour and there-

by reduce the cost of production.

But before mixing the manures the |-
farmer should first decide ‘about the

.individval manures from Wthh , the
mixture is to be made. It must be
clearly understood that manures
should not be mixed mdlscnmmately,

- for, when certain manures are mixed, .

important chemical and/or physical

nuré mixture useless or even injuri-
ous to plant growth.. For instance;

' OCTOBER- DECEMBER, 1951, ,

Price per unit.

superphosphate, and muriate of po-
tash will be:-

- Value of ingredients.

Rs. 20-8-6 - Rs. 102-8-0 worth of
- o Nitrogen
Rs. 9-;2-0' - Rs. 97-8-0 worth of
o Phosphoric acid
Rs.87-8 - Rs.42-6-4 worth of
B potash
- Total'value .  Rs. 242-6-4 per ton.

if ammonium sulphate is.mixedAWith '

- burnt lime or manures containing -

lime ¢g. calcium cyanamide, cheml-

cal changes take place resulting in -

the decomposition of the ammonium N
- sulphate and consequent loss of

mtrogen as ammonia. If, however,

it becomes neéessary ‘to apply both

_ these manures, they . should be ap-

plied separately to ‘the trees and
sufficient interval should be allowed

. between the tf\avo,applicatio‘ns, so that

one of the manures gets absorbed or

- fixed in the soﬂ before the other is -

applied thereby preventmg the de- )

' composition.

. ° /

The attached table isa gulde to the

" manures_that can be mixed without

any harmful effect, which should be -
changes take place ‘making the ma~ | :

“used- zmmedmtcly after mixing and

4 whlch,,nqver should be mixed at all.

\
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MANURES AND MANURE MIXTURES —THEIR COMPOSITION AND EVALUATION

MIXING OF

MANURES. _

3 u.m £ .m _ go a3 W s

By 8 v £ 3 £ % 5 8s 2% 4 o5 ig 2

siig . 02 5 8 3 8 FEE s o5 o2 oBizilf

58 g% < 2 8 3 F T OE BB 53 2 3 E - g8 22 %

BE. fp i S fSERC iRy

R :

Ammonium phosphate. MS MS° X X IM X M X M MS MS M M IMMS M MS MS
do  sulphate MS MS X X MS X IM X IM MS MS MS.MS M§ MS IM MS 'MS
Ash : X X MS MS MS MS MS MS M X X MSMS X MS M MS X
Basic slag X X MS MS MS MS MS MS M X X MS MS X X M MS. X
Bone manures M MS MS MS MS MS MS MS IM MS MS MS MS MS MS M MS MS
Burnt Lime - X X MS MS MS MS MS MS IM X X MS MS X X M MS X
Carbonate of lime M M MS MS MS MS MS MS IM X X MS M5 MS MS-IM MS IM
Calcium n<u:oB&f X X MS MS MS MS MS MS IM X X MS'MS X M M MS X
Common salt - M MM MMIMMIMMMSM M M MMSMS IM M

Farmy&rd manure: & . , ,

composts M$ MS° X X MS X X X MS.MS MS X MS MS MS MS MS MS
Guano MS MS X X MS X X X MS MS MS X MS MS MS MS MS MS
- Mineral phosphates M MS MS- MS MS MS MS MS M X X MS MS MS M IM MS IM
Nitrate of soda M MS MS MS MS MS MS MS IM MS MS MS MS MS MS M MS M
Nitro chalk M MS X X MS X MS X IM MS MS MS MS MS MS M MS IM
Qilcakes . MS MS MS X MS X MS IM MS MS MS IM MS MS MS M5 MS MS
‘Patashisalts & kainite M MM MMMMMMMSM M MMM M IM IM
Sulphate or muriate of S, : _ ,
potash MS MS MS MS MS MS MS MS IM MS MS MS MS MS MS IM MS MS
Superphosphate MS MS X X MS X M X M MSMS M M IMMS IM MS MS

|l

May be mixed and stored forssome time.

Can be mixed immediately before use

Should not be mixed.,

-~
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