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- Review of Manurial trials in Madras State on Potato

by
A, MARIAKULANDAI' and Y. B. MORACHAN?®

Synopsis: In this paper, the results of menurial trials on
Potato conducted at the Agricultural Research Station, Nanjanad
sinee it8 inception in 1917 have been reviewed.

Manurial trials on potato have been done mostly in the Agricultural
Research Station, Nanjanad which was established in 1917 in the Nilgiris Distriet,
The experiments carried out on potato can be broadly grouped into 1, Experi-
ments carried out for formulation of Nanjanad farm mixture. 2. Changes and
modifications tried in the mixture on the change of ingredients of N, P and K and
its comparison to other types, and 3. Others.

Response to organic manures: OCattle manure at 5 tons and 10 tons along
with sodium nitrate and lime were tried during 1923-'28 with different varieties
in different seasons. The results indicated that maximum response up to 4839 in
case of 10 tons of cattle manure over control was obtained?,

During the years 1923-'28, fish guano at 1,120 pounds with and without lime
at 448 pounds, cattle manure at 5 tons and sodium nitrate at 112 ponnds were
tried on different varieties in different seasons. The results indicated maximum
response to fish guano plus cattle manure ranging from 2289 to 6869, (13,600
pounds) increase over no manure and nearly double over the other treatments's.

To find out the best level of fish guano to be used, the quantities of 5, 10
and 15 ewts were tried. The yield increased with the increased application of fish
guano, ',  The cattle manure and fish guano and their combinations were
tried to find out their comparative effect on the yield of potato. The resnlts are

~ furnished below: - '

Average yield of potato

8. No. - Treatments in pounds per acre for
five years
1. Cattle manure at 10 tons 5,746
2. Fish guano alone at 1,120 pounds 4812

3. Cattle manure at 5 tons and fish guano ab 1,120 pounds 9,928

Cinchona spent bark as a manure: The experiment was conducted during
1965-'66. It was observed that the cinchona bark compost had no effect in
improving the yield of potatoes but a depressing effect was noticed.
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A series of trinl started to find out cheaper substitutes-forifish guano.
resulted in the discovery of the now famous manure mixture pﬂpu]ar]f knuwn a8
the Nanjannd mixtnre. . This mixture with following ingredients gave good.
yields of potato.

Gronndnut cake . 500 puunds
Ammonium sulphate 200 ;- Approxininte yield
Concentrated superphosphate 336 16,000 pounds.per ack
Steamed bone meal , 350, WY POURGS-PeT.
Polassium sulphate 22¢ ,,

1,610 ,,

This mixture is applied at the rate of 80 ponnds N, 200 pounds P,0, and
100 pounds K,0,

The later experiments were all carried out for further improvement of this
Nanjanad mixture to have more efficient and economic combination.

Changes and modifications tried in the mizlure on the change of ingredients of
N, P and K and its comparison to the types: (a) Over a basal dose of .3 tons of
cattle manure, a combination of fis' gnano at 1,680 pounds; super phosphate at
360 pounds and muriate of potash at 224 pourds analysing 130 pounds N, 210
pounds P,0, and 110 pounds K,0 were tried with 112 pounds and 214 pounds of
sodium nitrate.

There was no response to sodium nitrate indicating no additional need for
nitrogen over the combination .

(b) In another experiment during the same period, fish guano at.1,120
pounds with super phosphate at 560 ponnds_and muriate of potash at 224 pounds
analysing 90 pounds N, 320 pounds P,0, and 110 pounds K,0 was compared to
one mixture wifli 200 pounds gronndnut cake plus 200 pounds -steamed bone meal
plus 200 pounds super phosphate plns 240 pounds sodium nitrate plus 120 pounds
potassinm sulphate and another mixture containing 224 pounds each of super
phosphate, potassium nitrate and ammonium sulphate both analysing less of N,P
and K than the fish gnano mixture, |

There was no yespunse w wguer doses of phosphorie acid, ‘the yield -being
non-significant in the three treatments 1,

“(e) Again in another experiment durng the same. period, a mixture
containing 200 pounds of potassinm sulphate, 1,120 pounds fish gnano substitute
and-550 pounds super phosphate analysing 90 pounds N, 210 pounds P,0, and
04 pounds K,O had given significantly higher yield than two other mixtures one
26niaining 130 pounds N-plus 270 pounds: P,0, with no potash and-the second
sontaining 64 pounda N plus 60 pounds P,0, and 94 pounds K,0 »
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Complex manurial trials for reducing manurial composition dnd dosage
of farm’mixture were tried durin g the year 1949-"50 by keeping the potash content,
constant at 100 pounds with nitrogen at 2 levels (40 and 80 pounds) and
phosphoric acid at 4 levels (0, 40, 120 and 200 pounds) with and without lime at
2 tong per acre.

The resulls indicated that (1) The higher the dose of N, the greater the
yield, (2).The yield increases with increased dose of P,0," and (3) Farm
mixturewith 80 pounds N, 200 pounds P,0, and 100 puuuds KD scews. to
confain the minimum ingredienis necessary fur good. yields of potato and. no
further reduction’ of either N or P secems possible without reducing the yield .

These results showed that the composition and dus:;rgu of farm mixtare
consistently proved Lo be the best for increased yield.

‘Farm mizture campwm':'wim Miztures prepared by manure firms: The tri uls
were conducted for 3 years comparing the manure mixtures of Parry and Co., and
Shaw Wallace and Co. with and without application of Farm yard manure.

The results indicated that the farm mixture was superior to others?,

Changes tried in the mtrugeuuus, phnsphnrtc and pntms:n Content of Nanlanaﬂ

- mixture :

1. Rﬂplﬁﬂemm! af ammoniun sﬂlpfm#e by groundnul cake: Tlis WHS. led
during the year 1941-'42 with three forms of nitrogen mainly 80 pounds N as
ammonium sulphate, 80 pounds N as groundnut cake .and 40 pounds N as
ammonium sulphate with 40 pounds N as groundnut cake.

The result indicabed that 80 pounds Nas groundnut cake is the best and that
it can replace ammoniam EUIPhth in the mixture. This alm cm:[ilms an earlier
experiment on the furmulatmn of mafiure that ammonitim’ sulplmte can be
replaced by groundnut cake and that combination of organie and inorganic forms
of nitrogen ave better than inorganic forms alone ",

2, Ieplacement of ammoniwn sulphate and groundnuil calbe by Chilcan
nitrate :  This was tried for three seasons belween 1954-'56 over a basal dose of 5
tons of cattle manure with and without lime at 80 pounds level of mtmﬂmmus
fertiliser.

The result indicated that farm mixture is superior to chilean mfmie
mixture and thnl‘.mammum vicld was obfained by ammonium sufphatn plus
groundnut cake in the farm mixture 2,

3. Replacement of ammoniun sulphate by ammonium sulphale nitrate: This
whs tried in 1058-'59 by replacing ammoninm sulphate content in the mixture hy
ammonium sulphate nitrate.

The. vesult. indieated no: difference .in the yield and as suel ammonium
gulphate nitrate can be used in the mixture %
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4 Replacement of wmmonium sulphate by calcium ammonium nitrate ;v Thie
was firied at Central Polato Research Station at Ootacamund’ during:-the yéar
1058-'69 on equal nilrogen basis.

The vesult indicated that calcium ammonmm nitrate is. a8 good a8
ammonium sulphate and as such it can be used in the mixture .

In.a similar experiment conducted at.the Agricultural ‘Researeh ‘Station,
Nanjanad in 1962 it waos found that Calcium ammonium nitrate ean replace
ammonium sulphate if used in the mixture 7. However, the mixture had fo
be freshly made and used immediately to dvoid réversion of the water soluble
P,0, in the super phosphate.

5. Replacement of ammonium sulphale by urea and chilean nitrale: This was
tried during the year 1952-'55 by changing the ammonium sulphate content  of
mixture by uren. and ohilean nitrate with and without lime and oreen leaf.

The result indicated that ammonium sulphate is superior to urea and
chilean nitrate 2,

- 6. Replacement of _ﬁak guano substitute by Niciphos and ammonium
aulpfma:a Niciphos (which is a mixture of ammoninm sulphate and smmonium
phosphatt) was compared to fish guano substitute and ammonium phosphate in
the mixture over & basal dose of cattle manure during the vears'1023-'29.

The result indicated that farnr mixture. tas the bést “followed by
niciphos .

7. Replacement af groundnut cake in the mizbure by other cakes: This was
tried between 1930-40 by replacing groundnut cake in" the mixture lef castor
(white and black) cake, coconut cake, neem e:nlr.a and pungam cake.

The result indicated that all the cakes are on par except necm cake which
was significantly inforior ¥,

Phosphatic manures :

1. Different forms u_f phosphates compared in the mizture : Different kinds
of phosphates namely concentrated super phosphate, dicaleic phosphate, steamed
bone meal and a mixture of super phﬂaphate and stﬂamed bone meal with and
without lime were compared as replacements of phnaphntua in the' farm mixture
in single and r.luubln doses.

The results indicated that (i). steamed bone meal is definitely inferior to
more soluble forms of phosphates and (i) full doses of phusphatus have proved
better than the corresponding half doses. The farm mixture with mono and
tricaleic phosphates is as good as: smaller "quantities of phosphiates applied as
concentrated super phosphate or dicaleic phosphale 2
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2. Replacement of super phosphate by ftwad phosphate; = This was tricd in
the year 1051-"52 by using fused phosphate in the place of superphosphate: on

equal phosphorie adid basis,

There was no significant difference in both seasons of crop

3. Optimum requirement of phosphoric acid in the mizture : *This was_ iried
in tho year 1951-°52 with varying doses of super phosphate at 30, G0, 120, IBD EIJD
and 240 pounds P,0; along with the other ingredients of manure mixture over a
basal dressing of 1, ﬁﬂl} pounds of lime and 5,000 pounds of green leaf.

Best yield was obtained at Lhe normal dose of 200 pounds su par phosphate,
thus indieating no scope for reducing the P,0, content *,

4. Reversion of phosphates: Iuan experiment conducted in 1958-"60 on
the availability of phosphates by the addition of organic matter and Jime to
release the locked up phosphate and to render available for long period, it was
found that (1) diealeium phosphate is superior to rock phosphate and bone nieal,
(2) super phosphate is superior to bome meal but on a par with- dlmlmum
phosphate and rock plmspbnte, (3) rock phosphate and bone meal are on & par
(4) application of lime is clearly beneficial and (5) theve is no significant
difference between green manure and no green manure on phosphate a_r_n.iluhili:h:,r 6.

These results indicate that insoluble forms of phosphates applied alone are
nob uscful and that steamed bone meal and super phosphate as-used in the farm
mixture will give the best results and can be replaced: only by soluble or available

forms of phosphates.

Potassic fertilisers:

L. Repluccment of polassium sulphate by muriale of polash: This was tried
during the period 1930-'40 with ,0 at 0, 1and2 ewt levels. The result indicated
slightly favourable yields with potassium sulphate at 2 owt level 2,

el

cattle manure were tested during 1930-'40 Dby substituting with artificials in
ecombination of usual farm mixture. Treatments with no potash and increasing

levels of potash were also included,

2. Replacemeni of potash by cattle manure: The NPK values contained in

The results indicated the value of potash and the efficiency of cattle
manure *,

3. IReplacement of potassium sulphate by wood ask: This was tried during
the year 1942-°4G to find out the effect of wood ash in the place.of potassium
sulphate. The result indicated that wood ash in any quantity had no effect on the
yield of potatoes and that potassium sulphate is significantly better than wood ash 1,

Thus, the results indicate that the K,0 requircment of farm-mixture is met
best by potassium sulphate than other sources.
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‘Other ‘experiments ;

"X, Foliar application of peptonised cake as allernate source of mitrogen:
This was tried during the year 1958-'60 by replacing the 80 pounds nitrogen in the
mixture partly by 20 pounds N as peptonised cake. The result indicated that 20
pounds N 'peptohised cake along with 60 pounds N, and 200 pounds of P,0, and
100 pounds of KO had given better yield than farm mlxture containing 80
pounds N, 200 pounds P,0, and 100 pounds X,0 * & °.

2. Foliar spray with nutrients ; This was tried in the year 1955-'56, to find
out the effect of foliar spray of nutrients (12 pounds water soluble plant concent-
rates similar to the monsanto product Folium) at 10 weekly sprays to supply 40
pounds each of N, P and K over soil dressing of 1/5, 2/5 and 3/5 of normal dose
of mixture,

The result indicated that foliar spray was not helpful for potato *

3. Response to lime: Prior experiments conducted in the years 1925-'28,
1946-'47, 1947-'49 and 1951-’52 had indicated that there was no increase in yield
by the application of lime,

But'recent experiments conducted during 1957-'60, indicated response to
lime® & 7,

4. Response to caleium carbonale slurry: This was tried during the year
1951-°52 along with farm mixture and 2,000 pounds green leaf by comparing with
slaked lime. There was no response either due to lime or calcium carbonate
slarry "

5. Response to borax: This was tried during the year 1047-'48 by the
application of borax at 5, 10, 20 and 30 pounds per acre along with farm mixture,
There was no responge and at higher doses, the yield was depressed 7,

0. Response to Magnesiusn : This was tried in the year 1957-'59 to find ont
the effect of magnesium application. Magnesium sulphate at 30, 60 and 90
pounds per acre along with farm mixture was compared to 10 pounds spray in two
instalments at 6th and 8th week,

The result indicated that while there was increase in yield by spray
applications in 1957-'58, there was no response in 1958-'59 *.

7. Response to other micronutrients: This was tried in the year 1954-'56
with copper sulphate, zinc sulphate and urea sprayed at 15 pounds per acre
singly and in combination.

The result indicated that while therc was incrcase in vield due to urea
spray to an extent of 350 pounds there was noresponse with copper, zine
and eulphur *,

8. Time of application: Application of farm mixture in splits doses was
tried in 1054-"56. The result indicated that single dose application wae better
than split applications 2,
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0. Placement of fertilisers: This was tried in 1946-'48 by applying tlie’
super phosphate of mixture at 3" deep below the. seeds and. comparing. with

normal furrow application.

Normal applieation in the furrows was found definitely better’ thmi deep
placement . Inan earlier ex]ml;ment condtcted durmg f..'llc permd het-ween.
10130-'40, the npplmnhml of cattle manure in furrows was found - bettér than

broadeasting ?,

Summary of the resnlts of the experiments are presented in table I

1. Anonymnus
2 ———
3. =———
4' ——c.
0. —=——
(] ——
Tl T
7. (b} ——

8. Agarinh, M, D. and
0, P, Dhimaole

f, Mariokulondni, A,

0. Paddy specinlist and Govern-

ment Agricultural Chemist

Vo . I
1. Vaidyanathan, M.
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