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ABSTRACT

A field experiment was conducted in split-plot design during the winter (rabi) season of 2015–16 at Agronomy
Research Farm, Kumarganj, Ayodhya (Uttar Pradesh) to evaluate the response of potato (Solanum tubersum L.)
to irrigation methods, moisture regimes and nitrogen management. Treatments effect was non-significant on initial
plant stand [15 days after planting (DAP)]. The plant height, number of haulms, number of leaves at 90 DAP and
dry weight of haulms were significantly superior under regular furrow irrigation method, 1.0 irrigation water: cumu-
lative pan evaporation (IW : CPE) and 75% dose of urea through N + 25% dose of N through FYM over their coun-
terparts. All the growth characters were found highest under nitrogen-management treatment 75% dose of urea
through N + 25% dose of N through FYM, which was statistically superior to rest of the nitrogen-management
treatments. Yield attributes, viz. number of tubers (grade-wise)/hill, weight of tubers (grade-wise) (kg/plot), and tu-
ber yield (q/ha) were found highest under regular furrow method of irrigation (M1) and moisture regime, 1.0 IW :
CPE (I2) over 0.8 IW : CPE (I1) and 1.2 IW : CPE (I3). Moisture regimes significantly influenced number of all grade
of tubers. All the yield attributes were significantly higher under nitrogen management treatment N2, and was sta-
tistically superior to rest of the nitrogen management treatments.
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Potato is most important and popular crop in the word.
It is able to supply most dietary need of human body. India
is the second largest producer of potato. Country produces
53 million tonnes from an area 2.16 million ha (NHB,
2018–19). The average yield of potato tuber is 25–30 t/ha
and it consumes 120–140 kg N/ha. Excess application of N
delays tuber initiation and onset of linear phase of tuber
growth, resulting lower yield. Indian soils are deficient in
organic matter and unable to release adequate N to main-
tain plant growth. Therefore, application of nitrogen in

form of fertilizers and manures becomes indispensable to
meet the needs of the crop (Trehan et al., 2008). Organic
manures (FYM or compost) application is recommended to
potato crop because it helps in improving the physical con-
ditions of soils, supplies macro-and micro-nutrients and
integrates balanced nutrient management in potato. Water
is another important input for potato production. The prac-
tice of alternate furrow irrigation results in application of
water to one side of each crop row. The entire soil surface
may still be thoroughly wetted after irrigation due to lateral
movement and applied water is reduced by 25 to 35% com-
pared to every furrow-irrigated method with a slight (2–
16%) reduction in crop yield. Thus, one of the best meth-
ods of deficit irrigation is alternate furrow method of irri-
gation. This method promotes irrigation efficiency and pre-
vents losses of water Kassaye et al. (2020). Thus, there is
a great need of an appropriate irrigation scheduling to get
higher production with better post-harvest characteristic.

A field experiment was conducted during the winter
(rabi) season 2015–16 at Agronomy Research Farm,
Acharya Narendra Deva University of Agriculture and
Technology, Kumarganj, Ayodhya, Uttar Pradesh. The field
was well-drained and properly leveled. The soil of experi-
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mental field was silt loam with organic carbon 0.35%,
available N 147.5 kg/ha, P2O5 14.50 kg/ha, K2O 210.1 kg/
ha and pH 8. The experiment was conducted in a split-plot
design with 4 replications. The treatments comprised 2
methods of irrigation (M1, regular furrow irrigation; M2, al-
ternate furrow irrigation), 3 moisture regimes [I1, 6 cm ir-
rigation at 0.8 irrigation water: cumulative pan evaporation
(IW : CPE); I2,  6 cm irrigation at 1.0 IW : CPE and I3, 6 cm
irrigation at 1.2 IW : CPE] in main plot and 3 nitrogen lev-
els (N1, recommended dose of  N 150 kg/ha; N2, 75% dose
of  N through urea + 25% N through FYM and N3, 50%
dose of  N through urea + 50% N through FYM] in sub
plots. Total treatment combinations were 18 combining ir-
rigation methods, moisture regimes and N levels. Plot-wise
FYM was incorporated 15 days before the planting of po-
tato. Nitrogen was applied in 2 splits-as basal and time of
earthing. Recommended dose of P2O5 and K2O was applied
uniformly as basal in all plots at planting time. Potato var.
‘Kufri Badshah’, was planted @ 25 q seed tuber/ha in fur-
rows opened at a distance of 60 cm × 15 cm with the help
of furrow opener. The crop was grown with recommended
practices. Irrigations were applied by tubewell by measur-
ing with the help of V-notch as per treatment. Earthing was
done 35 days after planting with the help of Kudal. Indofil
M-45 @ 2 kg/ha was sprayed against late blight disease.
Observations in respect of initial plant stand 15 days after
planting (DAP), plant height (cm), number of haulms/
meter, number of leaves (90 DAP), dry weight of haulms
before 15 days of harvesting of potato tuber, number of
tubers (grade-wise hill), weight of tuber grades (kg/plot)
and tuber yield (t/ha) were recorded. The data were ana-
lyzed following the standard methods of statistics.

The observations taken during potato crop growth and
at harvesting are presented in Table 1. Data showed that the
plant emergence/m was not influenced significantly due to
treatments. The maximum initial plant stand (5.89/m) at 15
DAP was recorded with M1 followed by M2 (5.88/m) treat-
ment (Halim, 2013). Initial plant stand at 15 DAP was 5.98
plants/m under moisture regime I2 (1.0 IW : CPE) and 5.93
plants/m with moisture regime I1 (0.8 IW : CPE). Uniform
plant stand might be due to the uniform soil moisture in the
vicinity of tuber seed with 1 common irrigation a week
after planting under both the irrigation methods and main-
tain optimum moisture in the field. The nitrogen-manage-
ment practices did not influence the initial plant stand and
the maximum initial plant stand (5.98/m) was recorded
with N2 treatment and minimum (5.57/m) with N3 treat-
ment.

The plant height (cm), number of haulms/m and number
of leaves/m at 90 DAP and dry-weight of haulms (g/m)
were significantly influenced by the irrigation methods,
moisture regimes and nitrogen management practices

(Table 1). The maximum plant height (48.8 cm), number of
haulms (36.7/m), number of leaves (430.5/m) and dry-
weight of haulms (27.9 g/m) were recorded in M1 and were
significantly higher than M2, treatment, while lowest plant
height (45.2 cm), number of haulms (34.1/m), number of
leaves (399.5/m) and dry weight of haulms (25.8 g/m) were
recorded in M2. Under different moisture regimes, the
maximum plant height (49.1 cm), number of haulms (36.9/
m) and number of leaves (433.3/m) at 90 DAP and dry
weight of haulms (28.4g/m) was recorded in moisture re-
gime I2   which was significantly higher than I1 and I3,
while the lowest plant height (45.1 cm), number of haulms
(33.9/m),  number of leaves (398.3/m) and dry weight of
haulms (25.8 g/m) were recorded with I3 (Patel and Patel,
2001). The data revealed that the maximum plant height
(49.8 cm), number of haulms (37.6/m) and number of
leaves (440.6/m) at 90 DAS and dry weight of haulms
(28.6/gm) were recorded in N2 treatment, being signifi-
cantly higher than N1 and N3 treatment. The lowest plant
height (43.6 cm), number of haulms (33.1/m), number of
leaves (387.8/m) and dry weight of haulms (25.3 g/m) were
recorded at N3 treatment ( Kumar  et al., 2020).

Difference in number of tubers/hill and weight of tubers
(kg/plot) of ‘A’, ‘B’, ‘C’, ‘D’ grades was significantly in-
fluenced by various irrigation methods, moisture regimes
and nitrogen- management practices. The maximum num-
ber of tubers/hill and weight of tubers (kg/plot) of  ‘A’ , ‘B’,
‘C’ and ‘D’ grade  were 1.40 and 12.71, 1.48 and 9.54,
1.82 and 7.95, and 1.23 and 1.59, respectively (M1), and
was significantly superior to M2 treatment. The lowest
number of tubers/hill and weight of tubers (kg/plot) of ‘A’,
‘B’, ‘C’ and ‘D’ grade were 1.28 and 11.80, 1.38 and 7.37,
1.74 and 7.37  and 1.16 and 1.47, respectively, M2. It might
be due to the ridges under alternate furrow irrigation were
relatively dried at one of the sides and becomes compact
which may not allow the proper development of tubers.

Under different moisture regimes, the maximum num-
ber of tubers/hill and weight of tubers (kg/plot) grade  were
1.40 and 12.80, 1.49 and 9.60, 1.85 and 8.00, and 1.25 and
1.65, under grade ‘ A’, ‘B’, ‘C’ and ‘D’ grade, respectively,
moisture regime I2  and was significantly higher than I1
and I3 moisture regime. while the lowest number of tubers/
hill and weight of tubers (kg/plot) of ‘A’ ‘B’, ‘C’ and ‘D’
grades  were 1.28 and 11.76, 1.35 and 8.82,  1.76 and 7.35,
and  1.16 and 1.44, respectively, under I3. Taller plants and
higher number of leaves under higher moisture regime
manufactures larger quantity of photosynthates, which con-
verted and translocated in the tubers during metabolic pro-
cesses of plants, resulting in larger number of tubers/plant
and heavier weight/tuber. The results are in corroboration
with the findings of Patel and Patel (2001).

The number of tubers/hill and weight of tubers (kg/plot)
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were significantly influenced by the nitro-
gen-management practices.  The maximum
number of tubers/hill and weight of tubers
(kg/plot) were 1.42 and 13.01, 1.52 and
9.76, 1.88 and 8.13 kg and 1.29 and 1.63
in grade A, B, C and D, respectively, at N2
treatment and lowest were 1.24 and 11.42
, 1.35 and 8.56, 1.73 and 7.11, and 1.10
and 1.44, in A, B, C, and D grade tuber
respectively, at N3 treatment.  It might be
owing to the increased photosynthetic ac-
tivity of plant resulting enhanced supply
and availability of nutrients, leading to in-
creased the plant height, number of leaves
and number of tubers/plant and weight of
tubers/hill/plot ( Sarkar et al., 2011;
Yaseen et al. 2011).

A significant increase in the tuber yield
was observed in regular furrow method
(M1) over alternate furrow method (M2),
although the pace of increment was 7.81%.
Sarkera et al. (2019) also mentioned that
alternate furrow-irrigation method resulted
in the highest potato yield in Bangladesh.
Among the different moisture regimes, sig-
nificantly maximum tuber yield was ob-
served in I2, treatment, being 4.91 and
9.02% higher than I1 and I3 treatments re-
spectively. Nitrogen-management practices
revealed that, an incorporation of 25% N
through FYM (N2) resulted significantly
higher tuber yield over N1 and N3 treat-
ments.  This treatment out yielded N1 and
N3 treatments by 6.87 and 11.9% respec-
tively.

Therefore, it can be concluded that irri-
gation applied at 1.0 IW : CPE ratio under
regular furrow method and integration of
nitrogen (75% N through urea + 25% N
through FYM) seems to be best for getting
the higher tuber yield of potato in the silt
loam soils of Uttar Pradesh. Although, at
least 1 more year research will be needed
to draw a valid conclusion.

REFERENCES

Halim, A.A.E. 2013. Impact of alternate furrow
irrigation with different irrigation inter-
vals on yield, water use efficiency and in-
come return of potato. Chilean Journal of
Agriultural Research 73(2: 147–151.

Kassaye, K.A., Yilma, W.A. Fisha, M.H. and
Haile, D.H. 2020. Yield and water use ef-Ta

bl
e 

1.
In

iti
al

 p
la

nt
 st

an
d,

 p
la

nt
 h

ei
gh

t, 
nu

m
be

r o
f h

au
lm

s, 
nu

m
be

r o
f l

ea
ve

s a
nd

 d
ry

 w
ei

gh
t o

f h
au

lm
s, 

nu
m

be
r o

f t
ub

er
s (

gr
ad

e-
w

is
e)

/h
ill

, w
ei

gh
t o

f t
ub

er
 g

ra
de

s (
kg

/p
lo

t),
 a

nd
 tu

be
r

yi
el

d 
of

 p
ot

at
o 

as
 in

flu
en

ce
d 

by
 ir

rig
at

io
n 

m
et

ho
ds

, m
oi

st
ur

e 
re

gi
m

es
 a

nd
 n

itr
og

en
 m

an
ag

em
en

t.

Tr
ea

tm
en

t
In

iti
al

Pl
an

t
N

um
be

r
N

um
be

r
D

ry
N

um
be

r o
f t

ub
er

s (
gr

ad
e-

w
is

e)
/h

ill
W

ei
gh

t o
f t

ub
er

 g
ra

de
s (

kg
/p

lo
t)

Tu
be

r
pl

an
t

he
ig

ht
of

 h
au

lm
s/

of
 le

av
es

/
w

ei
gh

t/
A

B
C

D
A

B
C

D
yi

el
d

st
an

d 
15

(c
m

)
(m

)
(m

)
(g

/m
) o

f
(0

–2
5g

)
(2

5–
50

g)
(5

0–
75

g)
(>

75
g)

(0
–2

5g
)

(2
5–

50
g)

(5
0–

75
g)

(>
75

g)
(t/

ha
)

D
A

P/
(m

)
ha

ul
m

s
90

 D
A

S
(d

eh
au

lm
in

g
st

ag
e)

Ir
rig

at
io

n 
m

et
ho

ds
M

1
5.

89
48

.8
36

.7
43

0.
5

27
.9

1.
40

1.
48

1.
82

1.
23

12
.7

9.
54

7.
95

1.
59

27
.6

M
2

5.
88

45
.2

34
.1

39
9.

5
25

.9
1.

28
1.

38
1.

74
1.

16
11

.8
8.

85
7.

37
1.

47
25

.6
SE

m
±

0.
07

0.
5

0.
6

6.
1

0.
4

0.
01

0.
02

0.
02

0.
01

0.
16

0.
12

0.
08

0.
02

4.
5

C
D

 (P
=0

.0
5)

N
S

1.
6

1.
7

18
.3

1.
3

0.
04

0.
06

0.
06

0.
04

0.
48

0.
38

0.
26

0.
07

12
.2

M
oi

st
ur

e 
re

gi
m

es
I 1

5.
93

46
.8

35
.7

41
3.

4
27

.5
1.

33
1.

43
1.

79
1.

18
12

.2
9.

13
7.

63
1.

53
26

.5
I 2

5.
98

49
.1

36
.9

43
3.

3
28

.4
1.

40
1.

49
1.

85
1.

23
12

.8
9.

60
8.

00
1.

65
27

.8
I 3

5.
95

45
.1

33
.9

39
8.

3
25

.8
1.

28
1.

35
1.

76
1.

16
11

.8
8.

82
7.

35
1.

44
25

.5
SE

m
±

0.
08

0.
7

0.
7

7.
4

0.
5

0.
01

0.
02

0.
02

0.
01

0.
19

0.
15

0.
10

0.
03

5.
0

C
D

 (P
=0

.0
5)

N
S

2.
0

2.
1

22
.4

1.
6

0.
05

7
0.

07
0.

06
0.

05
0.

59
0.

47
0.

32
0.

09
15

.0

N
itr

og
en

 m
an

ag
em

en
t

N
1

5.
93

47
.9

35
.5

41
6.

7
26

.8
1.

35
1.

42
1.

84
1.

18
12

.2
9.

26
7.

73
1.

53
26

.4
N

2
5.

98
49

.9
37

.6
44

0.
6

28
.6

1.
42

1.
52

1.
88

1.
29

13
.0

9.
76

8.
13

1.
63

28
.2

N
3

5.
57

43
.6

33
.1

38
7.

8
25

.3
1.

24
1.

35
1.

73
1.

10
11

.4
8.

56
7.

11
1.

44
25

.2
SE

m
±

0.
09

0.
8

0.
5

5.
8

0.
3

0.
02

0.
02

0.
02

0.
01

0.
18

0.
14

0.
12

0.
01

3.
7

C
D

(P
=0

.0
5)

N
S

2.
2

1.
4

16
.7

0.
9

0.
06

0.
05

0.
07

0.
05

0.
52

0.
40

0.
35

0.
05

10
.7

D
A

P,
 D

ay
s a

fte
r p

la
 ti

bn
g;

 D
A

S,
 d

ay
s a

fte
r s

ow
in

g



240 SINGH ET AL. [Vol. 66, No. 2

ficiency of potato under alternate furrows and deficient irri-
gation. International Journal of Agronomy, pp 1–11. https:/
/doi.org/10.1155/2020/8869098.

Kumar, V., Aulakh, C.S., Kaur, J. and Chawla, N. 2020. Nutrition
management effects on  productivity and tuber quality of po-
tato (Solanum tuberosum). Indian Journal of Agronomy,
65(3): 337–343.

Patel, J.C. and Patel, L.R. 2001. Effect of irrigation and nitrogen on
yield attribute in potato. Journal of  Indian Potato Associa-
tion 24(2/4): 285–287.

Sarkar, A., Sarkar, S., Zaman, A. and Devi, W.P. 2011. Productivity
and profitability of different cultivars of potato (Solanum
tuberosum L.) as affected by organic and inorganic source of

nutrients. Indian Journal of Agronomy 56(2): 159–163.
Sarkera, K.K., Hossainb, A., Timsinac, J., Biswasa, S.K., Kundud,

B.K., Barmane, A., Murada, K.F.I. and Aktera, F. 2019. Yield
and quality of potato tuber and its water productivity are in-
fluenced by alternate furrow irrigation in a raised bed system.
Agricultural Water Management 224, DOI: 10.1016/
j.agwat.2019.105750.

Trehan, S.P., Upadhayay, N.C., Kumar, S.D., Jatav, K.C. and Lal,
M.K. 2008. Nutrient management in potato. Technical Bul-
letin 90,

Yassen, A.A., Safia, M.A. and Sahar, M.Z. 2011. Impact of nitrogen
fertilizer and foliar spray of selenium on growth, yield and
chemical constituents of potato plants. Australian Journal of
Basic and Applied Sciences 5(11): 1,296–1,303.


