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Introduction: The potato cultivation in this State, unlike in
most of the other States, is confined mainly to the hills of Nilgiris,
barring some few hundreds of acres in Kodaikanal and Hosur., The
climate of the Nilgiris being equitable and mild, the potatoes can be
grown throughout the year, However, the most favourable séason is
March to June. The totalarea as per the latest available statisties is
about 19,500 acres with an yield of over 52,000 tons. The area under
cultivation has steadily been increasing since 1923—'29 when it was
fluctuating between 8,111 and 8,644 acres. In 1930-'31 it was 10,600
acres but rose gradually to 15,400 acres in 1937-°38 and to 19,500 in
1045-'46 which level is being maintained at present. The object of
the experimeént was to study {ihe pnssibilities of reducing the
dosage of manure for growing potatoes in the Nilgiris without
impairing the eﬁ'imency of yields or the productive capacity -
of the soil.

Soil Condition: The soils of the Nilgirie are of laterite origin,
They are open soil though the clay content is high, deficient in
lime (004 to 0°09%), and are acidic, pH ranging from 4'5 to 5°2.
The sesquioxide content is very high, iron and alumina varying from
T to 10% and 11 to 15% respectively, These and the lateritic nature
of the soils render the added phosphate unavailable and therefore
require large doses of it.

Further, the slopes on which potato is grown coupled with high
rainfall results in washing out of the soluble manures and hence high
doses of manures have.to be applied to secure pood yields. Therefore,
experimenis were designed to cub down the manurial bLill without
impairment of cither the yiclds or the produclive potentiality
nf the soils.

Materials and Method: The Great Scot variety of potato which is
the most popular and high yielding one on these hills, was grown,
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Treatments:
(n) Two rates of nitrogen application !

(1) 40 1b. of nitrogon per acre in the form of ammonium sulphato 2nd.
groundnut eale,

(2) 80 1b. of nitrogon per acre as abovo,

(b) Three levels of P,0, and no phosphoric acid :
(1) No 1'205 application. |
(2) 40 Ib. of I’,O5 in the torxﬁ of superphosphate and bone meal.
(2) 120 " » "

-

{4) 200 ” "

(e) Lime vs. No lime application :
(1) No limo application.
(2) Lime at 2 tons per acre (slaked lime).

(dy Al plots received potash ai 10016, K .0 per acrec as patassium sulphate.

This was a complex manurial experiment of 2X4X2=16
treatments, KEach treatment was replicated 8 times resulting in
128 plots. ITach plot consisted of 6 rows—20 feet in length by 12
width or 0°55, cents in area. All the plots received a basal dressing
of 5 tons of cattle manure at the time of preparation of the field for
the lay out. There were two series of plots in the same field with
identical treatments so that in three seasons, three crops of potato
could be raised with the usual rotation followed on the kills :—

s Series I Series IT
T year: potato — Lupin Samsi — Lupin
II year: samai— Lupin ~ < Potato — Lupin
III year: potato — Lupin‘ ‘Samai — Lupin.

Soil Analyses: Samples of soils from the field were taken a$
three depths viz, 0-12", 12”~24" and 24" to 36" before the beginning
of the experiment in 1949 for complete machanical and chemical
analyses (vide table 11I). The soil contained on an average 0°167%
of nitrogen, 0°013% of available P,0, and 0°0096% af available K0
with a total lime content of 0°114% and organic carbon content of
1'77%. The soil reaction was pH 5°52.

Samples of soils were also collected from all the plots imme-
diately after the barvest of potatoesin all the three years and
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analysed for nitrogen, total lime, total and available P,0,, organie
carbon and. pH.,K6 The methods as described in A. O, A. C. was
adopted for all analyses except for organic earbon for which Walkley
and BIucL*a tethod was adopted, :

‘ Results Three crops of potatoes were raised during the three
years of trial. The yield data are presented in table I. The
statistical interpretation of the yields are given in table II. The dita
.on the analysis of soil samples taken after the harvest of the potatoes
to sludy the changes in the productive capacity of the soil are
presented in tables IV and V. The formula of the usually prescribed
manure applied to potatoes, known as the Nanjanad mixture, is
given below :(— ' '

Groundnut cake 500 1b.; Ammonium sulphate 200 Ib. ; Concentratod super
336 1b. ; Bteamed bone meal 224; Potassium sulphate 224 1b. ’

The first crop of potatoes raised in 1949 gave an average
vield of 15,240 Ib, per acre in the plots receiving 80 lh. nitrogen,
200 1b. phosphoric acid and 100 1b. potash, which is the control used
for comparing the yields' when the different ingredients were reduced
systematically. TFrom the yield data it is seen that (1) the effcct of
liming was not in any way significant on the yields. In fact limse
had a depressing effect on the high levels of phosphoric acid and
nitrogen. Eiglity pound dose of nitrogen proved shperior to 40 1b.
dose of the same. The yield response to phosphoric acid increased
proportionately with higher doses of the ingredient. However,
there was no significant variations in yield due to the various
combinations of the manurial ingredients used.

" The second crop raised in 1950 gave a poor yield due to the
failure of seasonal rains. The yield recorded in the whole of the
Nilgiris was generally low. The average yield of potatoes receiving
the maximum quantity of nitrogen and phosphoric acid was only
8,860 1b.,, a figure about 56% of the first yenr’s yield from plots
receiving similar treatments,  The yield was statistically significant
to the munin effects of phospimr:c acid and its interactions wilh
nitrogen only. The effect due to other treatments were not gignifi-
zant. In the second year also the }"lﬂld due to phosphoric acid
increased with the dnaagc

The third ‘crop of polato planted in 1951 gave an averago
gicld of 10,000 Ib. per acre in the plots receiving the Nanjanad
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mixture, The data reveal that higher doses of mtrugeu in
combination with tho higher doses of phosphoric. peid hiave gwen
increased yields, There are indications that when: llm Tevel  of
nitrogen was low, lime had better influence. This is ﬁvldﬂnﬂy due
to the cffect of lime in rendering the insohible Grganm nitrogen
present in {he soil 1o nearly ¢ 25 available to the growing: erop.
Again it was seen thal phosphoric acid gave increased yield as the,
dosage was raised,

The statistical examination of the yield data revealed that
there was significance for the main effccts of nitrogen and. phosphoric
acid only. The effects due to other treatments were not significant..
Limed plots did not give any better yield than the unlimed plots.

Soil analyses indicate that the fertility status of the soil afier
pobato harvest had improved. There was not much variation in

the different trealments. The summary of results are given in
table VI.

Conclusions: Trom the three years trials the following con-
clusions may be drawn. (1) The higher the dose of mtrﬂgeu the
greater is the yield of potatoes. (2) The yield of potatoes increases
with the increase in dosage of phosphoric acid. (2) Lime by itself
or in conjunction with either nitrogen or phosphoric acid does fnot
influence to. any grea.t extent the yield of potatoes. (4) There is
no indication. to show that there was any impairment to the fertility
gtatus of the soil affer a crop of potato.

Summary: (1) Kxperiments were conducted with potaioes to
see the yicld relationship with the different levels: of nitrogen and
phosphoric acid alone and, in combination with lime, for three years.

(2) The tangible conculsion derived from the trials is that
the Nanjanad mixture with 80 Ib. of nitrogen,” 200 lb. of phosphoric
acid and-100 1b. of potash seems to contain the minimum of ingredients
necessary for good yield of potatoes on ‘the hills and no further,
reduction in either the nitrogen or phosphoric acid seems possible
consgistent; w:Lh good yields,

(3) Lime, even at two tons per acre, which would tell on
the cost of mauvuring to a high degree, never gave any sizable
increase in the crop wield and hence seems unnecessary in the
existing scheme of manurial practice
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TABLE I. Average vield of potatoes in the different series during
the three years of experiments

Treatmont (Ingredients 1040 —'50 1950 —*51 1931 — 52
in 1b. per nere) . o ' ’

Nitro- Phnuphun{: Potash TUn- Limed TUn- Limed TUn- Limed
gen acid. limed . limed limed .
80 - 200 100 15,240 13,880 8,000 7,805 11,450 10,718
80 120 100 14,280 14,340 6,705 7,956 ﬁ,ﬁﬁﬂ 10,442
80 . 40 100 12,680 11,360 7,342 7,478 9,707 . 9,137
s 0 100 8,008 10,070 4,090 4,000 7,051 . 7,341
40 200 100 14,010 lﬁ,ﬂﬁ‘ﬂ 6,887 7,820 9,661 10,273
90 120 100 .l?f,il.éﬂ 13,900 6,842 -  B,5069 ﬁ;_I;'JU 10,430
40 40 - 100 l!,';l-iﬂ 10,470 : 5,862 6,744 7,802 8,124

40 0 100 7,745 9,061 5,047 6,138 6,188 7,380
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