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P AND K UPTAKE PATTERN IN POTATO
AS ATFECTED BY APPLIED NITROGEN

U.C. SHARMA ! und B.R. ARORAZ

ABSTRACT

Fiald experiments were conducled to study the elfect of dillerent rales ol
nitrogen application, in the absence and presence of FYM, on the tuber yield and
uptake of P and K by polato at different stages of plant growth. Tuber yleld and P
and K accumulalion by potato wubers Increasod significantly up to the application of
200 kg Mfha; whoreas signllicant Increase In P and I uptake of haulms was, Invarlably,
up 1o the application 150 kg M/ha al dillerent perlods of plant growth. Application of
FYM Increased P and K uplake of tubers and K uptake of haulms at all the slages
of sampling. However P uplake of haulms was significant only al laler porlods of
plant growth, The Increase in P and K uploke was mainly assoclated with Increase
In the dry matler as a rosull of nitrogen application,

KEY WORDS : Potato, P and K uptake, Tuber yield.

One of the essentlal faclors lor
obatining high vylelds of potato and
make its production profitable is effi-
cient use of fertilizers. Specific Infor-
matlon about the manner In which the
mineral nutrients Influence the potato
yields is desirable. With the introduc-
tion of high yielding varieties, use of
high analysis ferlilizers and less use of
organic manures, balanced applicallon
ol nutrients has become all the more
Important. - Knowledge of nutrients up-
take as a resull of high doses of a
fertilizer nutrient is essential for beller
understanding of the fertility require-
menls necessary lo produce maximum
yleld of tubers. Gralling experiments
using tomatoes and potatoes have
shown that N, P and K accumulated
In the frulls and tubers roughly tho
same as dry maller In planls
(Bunemann and Grassia, 1973). So
application of a nutrient in larger
amounts may Increase yleld thereby
increasing the uptake of other nuirients,
If all the nutrients are not applied in

appropriate amounts, some of them
may become limiling for getting max-
mum tuber yield. The present inves-
tigation was, therefore, undertaken lo
see the extent of removal of P and K,
during the growing season, as a resull
of different rates of nitrogen application
to potato crop.

MATERIALS AND METHODS

Twao [ield’ experliments were con-
ducled during the autumn 1982-83 and
1983-84 on a sandy loam soil of pH
7.7, low In available nitrogen (103 kg
N and 104 kg N/ha In 1982-83 and
1983-84 respeclively), low In avallablo
phosphorus and potassium (10.7 and
10.8 kg P/ha and 83 and 81 kg K/ha
during 1982-83 and 1983-84 respeclive-
Iy}, to sludy the ellecl of dilferent rales
ol nitrogen application on the yleld,
and P and K uptake of potalo. Analytical
lechniques described by Jackson
(1967) were used. Nilrogen was applied
at the rate of 0, 50, 100, 150, 200 and
250 kg Nfha, in absence and presence
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Table 2. Effect of levels of nitrogen on K uptake of potato at different period

of plant growth (Kg/ha)

90 days

Total Tubers Haulms ‘Total Tubers Haulms  Total

75 days

60 days

‘1"Tubers Haulms

45 days

.

-

Total

Treatment

Tubers Haulms

1982-83

61.1.

9.4
13.2

.20.0°  30.0 99.9  18.5 48.4 - 44.&  13.5

10.2

N (kg/ha)
n .

90.1
105.9

51.7

57.9

4.1 28.3  42.4  43.7 .9 69.6 66.9 18.5 85.4 76.9
138.2 35.2 101.5

50
100

88.2
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17.8

88.1

25.3

76.2

53.0

55.6

17.2

21.0 118.3

97.3
107.1

47.9 67 .4 355:9 42.6 98.5  83.2 30.1 113.3
43.6 104.0
42.5

49.3

19.5

150

124.7

31.7
31.3 11

93.0

60.4

16.9 66.2

200

97.7 88.6

11.3  49.0 60.3 55.2

250

C.D.

'5-3 .

3.2

5.8

7.0

3.1 6.1 4.1

1.9

(5%)

FIM (t/ha)

34.0 .4 48.5 32.6  81.1 70.4 23.9 94.3 - 80.0 17.0 97.0
58.9 114.7

14,4

0

30
C.D. (5%):

19.0

95.7

26.2 - 106.5

80.3

87.7

50.9
NS

15.3

36.8

43.6,

o]
'

3.1 3.9 3.3 1.8 ‘NS 5.0, 1.1

- 19383-84

3.4

2.8

NS

51.2 10.3 ° 61.5
73.9 13.4 87.3

.9
107.0

49.7 . 47.4 14.5  81.9
70.2 71.0 19.9
119.2

21.3
28.7

28.4
41.5

31.3
40.9

21.2

0
50

N (kg/ha)
100

17.9 110.1

38.0 84.8 80.1 26.3 92.2
103.9

46.8.

127.0

- 23.1

97.5 87.1. 32.1
-94.3

46.8

50.8

159

23.9 . 134.0.

110.1

33.0 127.3

45.7 103.7

45.3

58.0

200

107 .4 24.0 131.4

122.2

89.6

100.5

55.3

250
C.D.

32.6

5.9 -5.8 3.6 5.8 5.6 $ 2.9 2.5 6.2 2.1 8.2

4.9

2.3

(5%)

Fi4 (t/ha)

18.9 104.3

85.4

98.6
27.4 110.8

.3

34.7. - 50.0  45.3 33.0 88.3 73.1
- 83.4

15.3

0
- 30

c.D.

19.6 - 113.3

93.7

90.7

42.3

14.5

48.4
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ol 30 tfha FYM. The trealmenls were
replicated four times In a randomized
block design. Basal dose of 60 kg
Ps0s/ha and 150 kg Ka0/ha was applied
al the timo of planting.

Tubers of potalo variety kulri
chandramukhi were planted in plots
measuring 5.4m x 4.0m at an inler
and Inlra-row spacing of 60 cm and
20 cm respeclively. Tubers and haulms
yield was recorded at 45, 60, 75 and
90 (harvesling) days aller planting
(DAP) and samples laken for Lhe dry
maller content and determinalion of P
and K. The samples were washed in
deionied waler, followed by 0.1 N HCI
and again wilh delonized walter; dried
in hot air oven at 65 to 75°C and
ground In a slainless steal willoy mill,
Samplos woro digosted In triple acld
mixture (HNOa, HCI04 and H2S04 In
the ratio of 9 :3:1, respectively). The
P concentralion was delermined by
Vando - molybdophosphoric yellow
colour In nilrlc acid syslem and K
determined in lhe extracts on flame-
photometer. P and K uptake by tubers
and haulms was delermined on lhe
basis of their concenlration and the
dry matler produced.

RESULTS AND DISCUSSION

Tuber yield increased significanlly
up to the application of 150 kg N/ha
al 45 DAP and 200 kg N/ha al GO, 75
and 90 DAP during both the years ol
study (Table 1). FYM did not show any
clfect al 45 DAP but it recorded a
signilicant Increase In the tber yiold
al rest of the slages of sampling. Since
N forms Lhe constituent of chlorophyll,
amino acicds and proteins and lakes
part in cell division and expansion, the
increase in the weight of tubers wilh
applied nilrogen in N deficient soils
was oxpected, Increase in the polato
tubber yield with the application of

[Vel 77. No, (3 &) -

nitrogen has been repcrtéd - by
numerous workers Including Sharma et
al.(1979) and Singh and Grewal (1979).

The ellect of nitrogen applicalion
on K uplake of tubers and haulms s
presenled in Table 2. Increase in the
applied N significanlly increased the
uplake of K by tubers up to the ap-
plication of 150 kg N/ha at 45 DAP
and 200 kg N/ha at 60, 75 and 90
DAP during both the years. FYM helped
In more asslmilation of 1K by tubers but
ellecl was slgnilicanl al laler periods
of plant growth only.  Signilicant in-
crease in K by haulms was up 1o the
application of 150 kg N/ha at all the
dales of sampling and It levelled olf at
higher rates of applied N. Application
of FYM signilicantly Incroased K uptale
ol haulms at 75 and 90 DAPF only
during both the years. Maximum luber
and haulms increase in the uptake of
K was found lo be 229.4 per cent and
192.0 per cenl during 1902-83 and
1983-84 respeclively, with the applica-
tion of 250 kg Nfha in lhe presence
of FYM over zero level of N and FYM.
Uptake of K Increased In luber and
decreased In haulms, but lotal K ac-
cumlation increased with maturily.

Increase In uplake of I with ap-
plied N and FYM was mainly associated
wilh the increase in dry matter produc-
tion with tho applicatlon ol succossive
levels of N. Slmllar resulls have been
reported by Moorby (1968) and
Bunemann and Grassia (1973), who
observed (hat K accumulalion by polalo
roughtly corresponds with the dry mal-
ler produced by tubers. Decrease in k
uptake of tubers at early periods of
sampling with higher rates of N was
because of delay in plant emergence
and initiation of tuberization. Higher
rates of N application have been
reported 1o delay the luberlzation In
potato (lvins and Bremner, 1965). The
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increase In KK uplako of lubers wilh
maturity was partially because of In-
crease In tuber welght and partially
hocauso of Iranslocation of K [rom
haulms lo lubers which also caused
decrease in K uptake of haulms as the
crop matured, During tuber growth the
demand of nulrients by developing
tubers may cause lhelr translocallon
from lop Into tubers (Harris, 1978).
The increase in the uptake of K with
applicd FYM was because ol addillonal
supply of K as well as Improved soll
physical condition for beller tuberiza-
lion.

P uplake Increased signillcantly
wilh increase In the successive rales
of applied N. Significant increase in
tho P uplake was lound to bo Invarlably
uplo the application of 200 kg N/ha
during both the years (Table 3). Delay
in emergence of seed tubers at 250
kg N/ha, caused a signilicant decrease
in P uplake at this level of applied
nitrogen at 45 and 60 DAR In haulms,
significant uptake of P was up to the
applicatlon of 150 kg N/ha at 45 and
60 DAP and 200 kg N/ha at 75 and
90 DAF  FYM application helped in
increasing the uplake of P by haulms
and tubers but the elfect was significant
al laler perlods of plant growlh. - P
assimilation of tubers Increased and

[Vol 77. No, (3 &4)

that of haulms decreased but the total
uptake increased with maturity.

Application of nitrogen Increased
accumulation of P by the lubers and
haulms, at dillerent periods of plant
growth, mainly because of increase in
the dry malter produced. Decrease in
P uptake al 45 DAP was bocause of
slight delay In plant emergence and
late tuberization when N was applied
at 250 kg/ha. Heavy N [lertilizalion
delays planl emergence and luberiza-
lion (lvins and Bremner, 1965). The
increase in the uplake of P by tubers
with malturity was malnly associated
with Increase In the bulking of tubers
as well as translocation of P from tops
into tubers. The translocation of P
from lops 1o lubers plso coused
decrease In P uptake ol haulms with
age. The results confirm the earlier
findings of Ezeta and McCallum (1872),
Sharma et al.(1979) and Singh and
Grewal (1979).

It is concluded from the above
study that the application of nitrogen
Increase the uplake of P and K by
potato crop. So with applied N, It Is
necessary to apply P and K too in
propor amounts so that thosoe may nol
become limiting for good vylelds of
polato lubers.
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