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An experiment was conducted entitled Effect of nitrogen and potassium on growth, yield
and quality of orange fleshed sweet potato (Ipomoea batatas Lam.) was carried out during
the rabi season, 2018-2019 at Horticultural Research Station, Peddapuram, East Godavari
District of Andhra Pradesh. The study was carried out with 4 levels of nitrogen and
potassium and was laid out in a factorial randomized block design (FRBD). The different
levels of nitrogen had significant influence on the plant growth parameters, yield
parameters and quality parameters. The soil application with 120 kg N ha™ has recorded
highest values for all the studied parameters except starch and reducing sugars. While the
highest starch and reducing sugars were found with application of 30 kg N ha™ and 90 kg

growth, yield, N ha™ respectively. The influence of different levels of potassium on all the studied

quality. parameters was significant except reducing sugars and recorded the maximum values with

: the application of 120 kg K ha™. The nitrogen and potassium interaction effects were non-
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significant for most of the parameters except for vine length at final harvest, number of
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per vine at all growth stages, root tuber girth, root tuber yield per vine, root tuber yield per
plot, estimated root tuber yield per hectare, beta carotene, starch which were differed
significantly. The maximum values for all significantly differed parameters were found
with application of 120 kg N ha™ and 120 kg K ha™. Among the different treatment
combinations, it was found that the treatment combination of nitrogen at 120 kg ha™* and
potassium at 120 kg ha™ (T1s) proved to be the best for cultivation of orange fleshed sweet
potato.

Introduction

Sweet potato (Ipomoea batatas Lam.) is an
important tuber crop grown in the tropics,
sub-tropics and warm temperate regions of
the world for its edible storage roots. It is a
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herbaceous and perennial vine cultivated as
an annual. It belongs to family
convolvulaceae and originated from Central
America. It is a cross-pollinated, hexaploid
vine (2n=6X=90) (Jones, 1965). In India it is
popularly known as ‘Sakarkand’. Sweet
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potato is vegetatively propagated crop
through vine cuttings and it is rich in several
essential macro and micro nutrients. It is
excellent source of complex carbohydrates,
high antioxidants, vitamins, phosphorus,
potassium, magnesium, calcium, sulphur,
iron, manganese, copper, boron, zinc, iodine,
folic acid, fiber, starch and protein.

The starch in sweet potato easily converts to
sugar and provides quick energy. The roots
are used as a source of starch, glucose, sugar
syrup, industrial alcohol, dietary fibre and
also used to feed livestock. Dietary fibre has
the potential to reduce the incidence of a
variety of diseases in man including colon
cancer, diabetes, heart diseases and digestive
disturbances. The flesh colour of the root
varies from various shades of white, cream,
yellow to dark-orange depending upon the
carotenoid content. [B-carotene is the major
carotenoid present in orange fleshed sweet
potato which is a precursor of vitamin A.

Keeping above in view, the hybrid PSP-1 (pre
released orange fleshed hybrid) have been
developed by crossing Bhu Sona (orange
fleshed) with Kalinga (white fleshed) at HRS,
Peddapuram. The PSP-1showed optimum
tuber yield with pink skin colour, dark orange
flesh colour, high carotene, high starch
content and high sugar content.

Now-a-days, the nutrient pool present in soil
is depleted to such an abnormal level which is
unable to supplement nutrients required to
maintain soil health. In absence of soil test
support, imbalanced use of fertilizers was
often observed. Sweet potato produces more
dry matter per unit area per unit time
compared to cereals. This high rate of dry
matter production results in large amount of
nutrient removal per unit time and most of
soils are unable to meet the demand. Hence,
use of chemical fertilizers is considered as a
key factor in realizing higher sweet potato
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production. Its production depends on many
factors. Among them, judicious application of
nitrogen and potassium plays an important
role.

Nitrogen is most important major plant
nutrient and it helps for growth and
development of crop. It has absorb in the form
of ions (NH;" and NO3") through the roots or
leaves and incorporate it in organic matter
throughout the whole growing season by
transfer the mineral into a organic form. It is
attributed to the role as one of the most
important macronutrient for yield and quality
of vegetables. The nitrogenous fertilizers
(rates and sources) have remarkable
influences on roots, tops and sugar yields as
well as chemical composition and root quality
(TSS%, sucrose % and juice purity) (Selim et
al., 2010).

Potassium is one of the most essential nutrient
required for plant development. It plays vital
role in several physiological processes such as
photosynthesis, translocation of
photosynthates, control of ionic balance,
regulation of plant stomata and transpiration,
activation of plant enzymes and many other
processes. Potassium also enhances N uptake
and protein synthesis resulting better foliage
growth. Beside this, it also increases water
use efficiency.

Combine application of N and K increases
foliage and leaf area index (Marton, 2010). It
plays a major role in the production of root
tubers. Hence, it is necessary for enhancing
the root tuber yield and yield attributes. It is
also evident from the literature that sweet
potato growth and yield responds positively to
nitrogen and potassium. To improve the yield
and quality of sweet potato, there is a need to
standardize the optimum dose of nutrients for
improving the physio-chemical properties of
soil as well as yield and quality of produce.
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Materials and Methods

An experiment was conducted in college of
horticulture, Venkataramannagudem during
the rabi season, 2018-2019. This experiment
was laid out in factorial randomized block
design with 3 replications and 16 treatments
with the spacing of 60 x 20 cm?. Two factors
include 4 levels of nitrogen [30(N1), 60(N>),
90(N3) and 120(N4) kg ha™] and potassium
[30(K1), 60(K2), 90(K3) and 120(Ky) kg ha™].
Graded levels of nitrogen and potassium was
split in to half at time of planting and reaming
half at the 30 days after planting and
recommended dose of phosphorous was
applied in the same time.

Random selection of five plants per plots for
recorded the growth, yield and quality
characters like vine length, number of
branches per vine, number of leaves per vine
and total leaf area per vine; yield parameters
number of root tubers per vine, root tuber
length, root tuber girth, vine dry matter
content, root tuber dry matter content, root
tuber yield per vine, root tuber yield per plot
and estimated root tuber yield per hectare&
quality parameters like beta carotene, starch,
reducing sugars, non-reducing sugars and
total sugars were recorded at the harvesting
stage of sweet potato. Data recorded on
growth, yield and quality parameter was
subjected to analysis of variance (ANOVA, p
< 0.05) and means comparisons were done at
P<0.05.

Results and Discussion
Growth parameters

The data on the effect of different levels of
nitrogen, potassium and their interactions on
vine length, number of branches per vine,
number of leaves per vine and total leaf area
per vine were recorded at final harvest.
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Vine length (cm)

The data on the effect of different levels of
nitrogen, potassium and their interactions on
vine length has recorded at final harvest are
rendered in tablel.The vine length increased
with increasing levels of nitrogen at final
harvest showing the maximum of 193.08 cm
with application of 120 kg N ha™, which was
followed by 90 kg N ha™*. The minimum vine
length of 133.05 cm was recorded when crop
applied with 30 kg N ha™ at final harvest.

The potassium application at 120 kg K ha™
recorded maximum vine length of 171.59 cm
(at final harvest) and the minimum vine
length of 152.28 cm was obtained with the
application of 30 kg K ha™ at final harvest
respectively.

Among the interaction effects, the treatment
combination 120 kg N + 120 kg K ha™ has
recorded maximum vine length of 216.73 cm
at final harvest and the minimum vine length
was recorded with 30 kg N + 30 kg K ha’
with 127.67 cm at final harvest.

Number of branches per vine

The data on the effect of different levels of
nitrogen, potassium and their interactions on
number of branches per vine has recorded at
final harvest are rendered in table 1.In respect
of different levels of nitrogen, the number of
branches per vine increased with increasing
levels of nitrogen at final harvest showing the
maximum of 14.93 branches with the
application of 120 kg N ha * (N,), which was
followed by 90 kg N ha ! (N3). The minimum
number of branches was recorded when crop
applied with 30 kg N ha™ (N,) at final harvest
(7.88).

The potassium application at 120 kg K ha™
recorded maximum number of branches at
final harvest (13.61).
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Among the interaction effects between
nitrogen and potassium on number of
branches at final harvest, maximum number
of branches (17.17) was recorded when crop
applied with 120 kg N + 120 kg K ha*
(N4K3), which was on par with 120 kg N + 90
kg K ha! (N4K3) with 15.60 branches at final
harvest respectively.

Number of leaves per vine

The data on the effect of different levels of
nitrogen, potassium and their interactions on
number of leaves per vine has recorded at
final harvest are rendered in table 2. At final
harvest, maximum number of leaves (221.53)
was recorded with application of 120 kg N ha
1 (N4), which was followed by 90 kg N ha™
with 158.35 (at final harvest) number of
leaves per vine. While the lowest number of
leaves were observed when applied with 30
kg N ha™* (N,) at final harvest (105.11).

The maximum number of leaves was
observed with application of 120 kg K ha™
(Ky) at final harvest (168.21). The application
of 30 kg K ha™ (Ky) at final harvest (133.33)
had recorded the minimum number of leaves
per vine.

The combined application of 120 kg N ha™ +
120 kg K ha™ had recorded highest number of
leaves (246.35) at final harvest which was on
par with 120 kg N + 90 kg K ha® at final
harvest (237.00). The least number of leaves
per vine were found with 30 kg N + 30 kg K
ha* (N1K1) which was the lowest level tried in
the experiment at all growth stages.

Total leaf area per vine (‘000 cm?)

The data on the effect of different levels of
nitrogen, potassium and their interactions on
total leaf area per vine has recorded at final
harvest are rendered in table 2. At final
harvest, the maximum total leaf area per vine
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(14.08 cm?) was obtained when the crop
applied with 120 kg N ha* (NJ), which was
significantly superior to all other treatments.
It was followed by 90 kg N ha * (N3) with
total leaf area of 7.31 cm?®. The minimum total
leaf area of 3.18 cm? was obtained with 30 kg
N ha'* (N.) at final harvest.

Among the different levels of potassium at
final harvest, the highest total leaf area (9.24
cm?) was observed with the application of 120
kg K ha (K4) which was followed by crop
applied with 90 kg K ha™. The lowest total
leaf area at final harvest (5.67 cm?) were
recorded when applied with 30 kg K ha™ (Ky).

With respect to interactions, application of
120 kg N + 120 kg K ha™ (N4K.) recorded
maximum total leaf area at final harvest
(18.95 cm?) which was followed by 120 kg N
+ 90 kg K ha™. The minimum total leaf area
(2.37 cm?) was recorded when crop applied
with 30 kg N ha™ + 30 kg K ha™ (N;K;) at
final harvest.

The plants fed with low levels of nitrogen and
potassium were under developed and shorter
in stature. These results are in confirmation
with the findings of Bishnu et al., (2006) in
potato and Imran et al., (2010) in colocasia.

Yield parameters

The data on the effects of different levels of
nitrogen, potassium and their interactions on
the number of root tubers per vine, root tuber
length, root tuber girth, vine dry matter
content, root tuber dry matter content, root
tuber yield per vine, root tuber yield per plot
and estimated root tuber yield per hectare are
presented below.

Number of tubers per vine

The data on the effect of different levels of
nitrogen, potassium and their interactions on
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number of tubers per vine were recorded at
final harvest rendered in table 3.

The maximum number of root tubers per vine
(4.10) was obtained when the crop applied
with 120 kg N ha® (N,), which was
significantly superior to all other treatments.
It was followed by 90 kg N ha * (N3) with
2.68 root tubers per vine. The minimum
number of root tubers per vine (1.74) was
obtained with 30 kg N ha™* (Ny).

Among the different levels of potassium, the
highest number of root tubers per vine (3.12)
was observed with 120 kg K ha™ (K4) which
was on par with crop applied with 90 kg K ha”
! having 2.76 root tubers per vine. The lowest
number of root tubers (2.40) was recorded in
plants applied with 30 kg K ha™* (Ky).

Application of 120 kg N + 120 kg K ha™
(N4K4) recorded maximum number of root
tubers per vine (5.00). The minimum number
of root tubers per vine (1.40) was recorded in
crop applied with 30 kg N ha™ + 30 kg K ha™
(N1Ky).

Root tuber length (cm)

The data on the effect of different levels of
nitrogen, potassium and their interactions on
root tuber length has recorded at final harvest
are rendered in table 3.

The maximum root tuber length (15.47 cm)
was recorded with application of 120kg N ha’
1 (N4). The minimum root tuber length (6.87
cm) was observed in crop applied with 30 kg
N ha * (Ny).

Among the different levels of potassium,
maximum root tuber length (12.46 cm) was
recorded with 120 kg K ha™ (K.) application
which was on par with 90 kg K ha™* (K3) with
root tuber length of 11.65 cm, whereas
minimum root tuber length (9.79 cm) was
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recorded in crop applied with 30 kg K ha !

(Ky).

Regarding interactions, maximum root tuber
length (17.69 cm) was recorded when the
crop applied with 120 kg N + 120 kg K ha™*
(N4K4), which might be due to higher amount
of nutrients available in this treatment
compared to other treatments.

Root tuber girth (cm)

The data on the effect of different levels of
nitrogen, potassium and their interactions on
root tuber girth has recorded at final harvest
are rendered in table 4.

Among the different levels of nitrogen, the
maximum root tuber girth (17.22 cm) was
observed with 120 kg N ha ' (N4) which was
significantly superior to all other treatments
followed by 90 kg N ha * (N3) with 15.57 cm.
The minimum tuber girth (12.54 cm) was
observed with 30 kg N ha ! (N,).

With respect to different levels of potassium
the maximum root tuber girth (16.11 cm) was
recorded with application of 120 kg K ha !
(K4) which was on par with 90 kg K ha*with
15.42 cm. The minimum root tuber girth
(13.68 cm) was observed with 30 kg K ha*

(Ky).

The highest root tuber girth (20.02 cm) was
recorded when the crop applied with 120 kg
N + 120 kg K ha ™. And minimum root tuber
girth (10.78 cm) was observed with 30 kg N +
30 kg K ha™ (N;K1) which might be due to
higher amount of nutrients available in this
treatment compared to other treatments.

The findings are in conformity with Bishnu et
al., (2006) in potato, Chattopadhyay et al.,
(2006) and Nedunchezhiyan et al., (2010) in
greater yam.
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Vine dry matter content (%)

The data on the effect of different levels of
nitrogen, potassium and their interactions on
vine dry matter content has recorded at final
harvest are rendered in table 4.The data
clearly showed that the vine tuber dry matter
content  significantly  increased  with
increasing levels of nitrogen and potassium
and their interactions. The maximum vine dry
matter content (31.61%) was obtained in the
crop applied with 120 kg N ha™ (N,), which
was significantly superior to all other
treatments. It was followed by 90 kg N ha *
(N3) with 29.67% vine dry matter content.
The minimum vine dry matter content
(22.79%) was obtained with 30 kg N ha *
(Na).

Among different levels of potassium, the
maximum vine dry matter content (28.78%)
was recorded with 120 kg K ha, which was
on par with 90 kg K ha™ (K3) with 27.97%.
The lowest vine dry matter content (26.67%)
was observed when the crop applied with 30
kg ha™ (Ky).

The application of 120 kg N + 120 kg K ha™*
(N4K4) resulted in maximum vine dry matter
content (32.39%) and the least vine dry matter
content (21.90%) was recorded with
application of 30 kg N + 30 kg K ha * (N;Ky).

Root tuber dry matter content (%)

The data on the effects of different levels of
nitrogen, potassium and their interactions on
the root tuber dry matter content are presented
in table 5.

The root tuber dry matter content increased
linearly with increase in the levels of nitrogen
and potassium. The maximum tuber dry
matter content (30.07%) was obtained with
120 kg N ha * (N,), which was significantly
superior to all other treatments. It was
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followed by 90 kg N ha * (N3) with 27.27%
root tubers dry matter content. The minimum
root tuber dry matter content (25.00%) was
obtained with 30 kg N ha™* (Ny).

In respect of different potassium levels, the
maximum root tuber dry matter content
(28.03%) was recorded with 120 kg K ha™
application, which was on par with 90 kg K
ha' (K3) with 27.45%. The minimum tuber
dry matter content (26.42 %) was observed
when crop applied with 30 kg K ha™ (Ky).

The application of 120 kg N + 120 kg K ha™*
(N4K4) resulted in maximum root tuber dry
matter content (32.17%), followed by 120 kg
N + 90 kg K ha? (N3Ks) with 30.44%. The
lowest root tuber dry matter content
(24.25%) was recorded with application of 30
kg N +30 kg K ha! (N;Ky).

Root tuber yield per vine (g)

The data on the effect of different levels of
nitrogen, potassium and their interactions on
root tuber yield per vine has recorded at final
harvest are rendered in table 5.

The root tuber yield per vine was found to be
highest (381.29 g) in crop applied with 120 kg
N ha (N,), which was significantly superior
to all other levels of nitrogen. It was followed
by 90 kg N ha™ (N3) with root tuber yield of
294.57 g. The lowest root tuber yield (134.38
g) was observed with application of 30 kg N
ha ! (Ny).

Among the four different levels of potassium,
the maximum root tuber vyield per vine
(292.79 g) was recorded in crop applied with
120 kg K ha™ (K,) which was significantly
superior to all other levels of potassium. The
minimum root tuber yield per vine (230.17 g)
was observed with 30 kg K ha' (Ky)
application.
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The application of 120 kg N + 120 kg K ha™
(N4K,) resulted with the significantly highest
yield (445.98 g) followed by 120 kg N + 90
kg K ha! (N3K3) with 389.10 g. Significantly
lowest yield (122.22 g) was recorded with
application of 30 kg N + 60 kg K ha ! (N;K5).

Root tuber yield per plot (kg)

The data on the effect of different levels of
nitrogen, potassium and their interactions on
root tuber yield per plot has recorded at final
harvest are rendered in table 6. The data on
the effect of different levels of nitrogen,
potassium and their interactions on root tuber
yield per plot has recorded at final harvest are
rendered in table 6.The data clearly showed
that the root tuber yield per plot significantly
increased with increasing levels of nitrogen
and potassium. The maximum root tuber yield
per plot (19.19 kg) was obtained in the crop
applied with 120 kg N ha™ (N4), which was
significantly superior to all other treatments.
It was followed by 90 kg N hat (N3) with
15.86 kg root tubers yield per plot. The
minimum root tuber yield per plot (7.61 kg)
was obtained with 30 kg N ha * (N 1).

Among different potassium levels, the
maximum root tuber yield per plot (15.13 kg)
was recorded with 120 kg K ha™ which was
followed by 90 kg K ha® (14.11 kg). The
minimum tuber yield per plot (12.28 kg) was
observed in crop applied with 30 kg ha™* (Ky).
The application of 120 kg N + 120 kg K ha™*
(N4Ky) resulted in maximum root tuber yield
per plot (20.92 kg) which was followed by
120 kg N + 90 kg K ha™ (N3Ks3) with 19.60
kg. The lowest root tuber yield per plot (5.17
kg) was recorded with application of 30 kg N
+30 kg K ha* (N;K3).

Estimated root yield per hectare (t)

The data on the effect of different levels of
nitrogen, potassium and their interactions on
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estimated root tuber yield per hectare has
recorded at final harvest are rendered in table
6.The data had clearly showed that the root
tuber yield (t ha™) increased gradually with
increase in the levels of nitrogen and
potassium. Significantly highest root tuber
yield (2558 t ha') was observed with
application of 120 kg N ha™* (N,) followed by
90 kg N ha’ (N3) with 21.15 t ha™. The
lowest root tuber yield (10.14 t ha®) was
recorded in the crop applied with 30 kg N ha™
(N1). The maximum root tuber yield (20.18 t
hat) was recorded with 120 kg K ha™ which
was significantly superior to other levels of
potassium and followed by 90 kg K ha™ (Ks)
with 18.82 t ha™. The minimum root tuber
yield (16.38 t ha') was observed in crop
applied with 30 kg ha™ (Ky).

Among interactions, the maximum root tuber
yield (27.89 t ha™) was recorded with an
application of 120 kg N + 120 kg K ha™
(N4K4), which was followed by 120 kg N +
90 kg K ha™ (N4Ks) with a yield of 26.13 t ha™
! The lowest root tuber yield (6.89 t ha™) was
observed in crop applied with 30 kg N + 30
kg K ha™ (N1Ky).

The significant increase in the tuber yield per
plot with the of application of potassium may
be due to positive response of tuber yield and
yielding components and could be attributed
to high starch synthesis and translocation
activities stimulated by K application. Similar
result was obtained with Uwah et al., (2013)
with added K thus suggesting that the K
application increases yield through the
formation of large size tubers in sweet potato.

Quality parameters
B-carotene content
The data on the effect of different levels of

nitrogen, potassium and their interactions on
beta carotene content has recorded at final



Int.J.Curr.Microbiol.App.Sci (2020) 9(3): 178-191

harvest are rendered in table 7.The data
regarding the influence of different levels of
nitrogen, potassium and their interactions on
the B-carotene in tubers are presented. The
data had clearly showed that the B-carotene
increased gradually with increase in the levels
of nitrogen. Significant differences were
observed in different levels of nitrogen and
potassium and their interactions.

The highest B-carotene (12.56 mg/100g f.w.)
was recorded in the crop applied with 120 kg
N ha* (N4) which was followed by 90 kg N
ha™ (N3) with 11.96 mg/100g f.w. The lowest
[3-carotene (9.86 mg/100g f.w.) was observed
with the application of 30 kg N ha® (Ny).
Among different potassium levels, the
maximum [-carotene (11.86 mg/100g f.w.)
was observed in crop applied with 120 kg K
ha ! (K4) and the minimum p-carotene (10.94
mg/100g f.w.) was recorded with 30 kg K ha’
! application (K;). Regarding interactions, the
highest p-carotene (12.92 mg/100g f.w.) was
observed in crop applied with 120 kg N + 120
kg K ha' (N4Ks). Whereas, the lowest B-
carotene (9.45 mg/100g f.w.) was recorded
with the application of 30 kg N + 30 kg K ha™
(N1Ky).

Starch content (%)

The data regarding the influence of different
levels of nitrogen, potassium and their
interactions on the starch in tubers are
presented in table 7.

The different levels of nitrogen and potassium
and their interaction had showed significant
influence on starch content. The data had
clearly depicted that the starch content in root
tubers decreased gradually with increase in
the levels of nitrogen. Significantly highest
starch content (14.98%) was observed with
the application of 30 kg N ha™ (N,) followed
by 60 kg N ha™ (N2) with 12.90%. The lowest
starch content (11.63%) was observed with
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120 kg N ha™ (N,). Significant increase in the
percentage of starch content was observed at
120 kg K ha™ over 30, 60 and 90 kg K ha™.
The starch content (14.69%) was found to be
maximum with crop applied with 120 kg K
ha™ followed by 90 kg K ha™ with 13.95 %.
The lowest starch content (11.11%) was
found with 30 kg K ha™. The maximum starch
content (16.95%) was recorded with an
application of 30 kg N + 120 kg K ha™ (N;K4)
followed by 60 kg N ha™ + 120 kg K ha™
(N2K;)  with  14.64%, whereas minimum
starch content (10.28%) was recorded with
crop applied with 120 kg N + 30 kg K ha™
(NzKy).

Application of nitrogen decreased the starch
content of tubers markedly. This may be due
to nitrogen which promoted the growth of
additional ~ tissues at the cost of
photosynthesis, thus leaving a little balance of
carbohydrate for accumulation in the form of
starch, whereas application of potassium
increased the starch content. This increase can
be due to potassium which helped in the
formation and transfer of starch and sugar
from leaves to the tubers. These results are in
agreement with the findings of Hukheri
(1968), Narsa Reddy and Suryanarayana
(1968) in potato, Rajendran et al., (1971) in
sweet potato and Gupta and Saxena (1976) in
potato.

Reducing sugars (%)

The data regarding the influence of different
levels of nitrogen, potassium and their
interactions on the reducing sugars in root
tubers are presented in table 8.

The data had clearly showed that, significant
differences were not observed in different
levels of potassium and the interaction
between nitrogen and potassium. The highest
reducing sugars (3.88%) were recorded in the
crop applied with 90 kg N ha™* (N3) which
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was on par with 120 kg N ha™* (N4) with 3.87
% of reducing sugars and the lowest reducing
sugars (3.71%) were observed with the
application of 30 kg N ha™ (N). Among
different potassium levels, the maximum
reducing sugars (3.81%) were observed in
crop applied with 120 kg K ha * (K4) and the
minimum reducing sugars (3.75%) were
recorded with 30 kg K ha ! application (K).
In respect of interactions, the highest reducing
sugars (3.96%) were observed in crop applied
with 120 kg N + 120 kg K ha® (N4Ka).
Whereas, the lowest reducing sugars (3.62%)
were recorded with the application of 30 kg N
+90 kg K ha™ (N1Ks3).

Non-reducing sugars (%)

The data regarding the influence of different
levels of nitrogen, potassium and their
interactions on the non-reducing sugars in
root tubers of sweet potato are presented in
table 8. Significant differences were observed
in non-reducing sugars among different levels
of nitrogen and potassium. However, no
significant differences were observed among
the treatment combinations between nitrogen
and potassium.

The highest non-reducing sugars (0.79%)
were observed with the application of 120 kg
N ha™ (N4) which was on par with 90 kg N
ha® (0.75%). The least non-reducing sugars
(0.62%) were recorded in the crop applied
with 30 kg N ha® (N;). The maximum non-
reducing sugars (0.83%) were recorded with
120 kg K ha ! application (K4) which was on
par with 90 kg K ha™ (0.76%). The minimum
non-reducing sugars (0.63%) were observed
in crop applied with 60 kg K ha™* (K»). With
respect to interactions, the highest non-
reducing sugars (0.90%) were recorded with
the application of 120 kg N + 120 kg K ha™
(N4Ky), whereas the least non-reducing sugars
(0.48%) were observed in crop applied with
30 kg N + 60 kg K ha™ (N1K>).
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Total sugars (%)

The per cent total sugars in root tubers of
sweet potato as influenced by different levels
of nitrogen, potassium and their interactions
was calculated and presented in table 9. No
significant difference was observed among
the interaction effects of nitrogen and
potassium in total sugar content.

The maximum total sugar content (4.67%)
was observed with the application of 120 kg
N ha® (N,) followed by 90 kg N ha® (N3)
with 4.63% and the least total sugar content
(4.33%) was observed with 30 kg N ha™ (Ny).
The application of 120 kg K ha™ recorded
maximum total sugar content (4.64%) which
was on par with 90 kg K ha™ with 4.54%.

The minimum total sugar content (4.42%)
was observed in crop applied with 30 kg K ha’
! (K4,). The crop applied with 120 kg N + 120
K kg ha ' (N4Ky) resulted in maximum total
sugar content (4.86%). The least total sugar
content (4.22%) was recorded with
application of 30 kg N + 30 kg K ha* (N;Ky).

This might be due to nitrogen significantly
increasing the sucrose contents, recoverable
sugar yield adding to the highest level of
nitrogen and association existing between
uptake and accumulation of nutrient in tuber
and also between their combined role in
enhancing the synthesis of sucrose content
and accumulation in tubers.

Similar results were reported by Patil et al.,
(1990) in sweet potato. And the role of
potassium in plant metabolic activity can be
explained on the basis of the positive effect of
translocation of assimilates, which are
necessary for essential plant processes such as
energy utilization and synthesis of sugars in
tubers. Similar results were recorded by
Bansal and Trehan (2011) in potato.
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The increased growth obtained at higher
levels of fertilizers on different days after
planting revealed that nitrogen had an
encouraging effect on growth as it forms an
important constituent of chlorophyll, proteins
and amino acids which might had resulted in
better photosynthesis. The role of potassium
in photosynthesis is complex. The activation
of enzyme by K and its involvement in ATP
production is probably more important in

regulating the rate of photosynthesis.

Significant increase in tuber vyield with
increase in nitrogen fertilizer might be due to
higher level of N which increased the
vegetative growth and development of the
tuber crops and also increased tuberization.
Similar  results were obtained by
Padmanabhan et al., (1975) in sweet potato
and Leilah et al., (2005) in sugar beet.

Table.1 Effect of nitrogen and potassium on vine length (cm) and number of branches per vine in sweet
potato (Ipomoea batatasLam.)

Vine length (cm)

Number of branches per vine

K, K> K3 K4 Mean K; K> K3 K4 Mean
N1 127.67 131.33 13553 @ 137.67 | 133.05 6.33 7.47 6.73 11.00 7.88
N, 141.27 14387 14750 155.87 147.13 10.67 11.00 11.87 12.07 11.40
N3 160.53 164.17 17240 176.10 168.30 1253 13.07  11.80 1420 12.90
N4 179.63 183.67 19230 216.73 193.08 14.07 1289 1560 17.17 14.93
Mean @ 152.28 155.76 161.93 171.59 10.90 1111 1150 @ 13.61
N K N x K N K N x K
SEmz 2.515 2.515 5.030 0.351 0.351 0.702
C.D. at 5% 7.264 7.264 14.529 1.014 1.014 2.027

Table.2 Effect of nitrogen and potassium on Number of leaves per vine and Total leaf area per vine (‘000

Number of leaves per vine

cm?) in sweet potato (Ipomoea batatasLam.)

Total leaf area per vine (‘000 cmz)

Ki K> K3 K4 Mean Ki K, K3 K4 Mean
N1 93.83 @ 101.10 10350 122.00 105.11  2.37 2.81 3.31 4.22 3.18
N> 122.67 123.33 130.33 135.07 12785 4.40 4.59 5.09 551 4.90
N3 145.27 = 159.20 159.53 @ 169.40 158.35 6.38 7.23 7.34 8.28 7.31
Ny 171.53 231.20 237.00 246.37 22153 9.52 13.14 1469 18.95 14.08
Mean = 133.33 153.71 157.59 @ 168.21 5.67 6.94 7.61 9.24
N K N x K N K N x K
SEmz 2.260 2.260 4.519 0.169 0.169 0.339
C.D.at5% 6.526 6.526 13.053 0.489 0.489 0.978
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Table.3 Effect of nitrogen and potassium on number of root tubers per vine and
root tuber length (cm) in sweet potato (Ipomoea batatas Lam.)

K1y
N 1.40
N> 2.13
N3 2.53
Ny 3.53
Mean 2.40
SEmz
C.D. at 5%

K>
1.67
2.20
2.57
3.67
2.53

N
0.153
0.442

Ks
1.83
2.37
2.63
4.20
2.76

K

0.153
0.442

Number of root tubers per vine

K4
2.07
2.40
3.00
5.00
3.12

Mean
1.74
2.28
2.68
4.10

N x K
0.306
NS

K1
5.62
9.75

10.89
12.89
9.79

N
0.328
0.947

Root tuber length (cm)

K>
6.75
9.82

11.11
15.47
10.79

Ks
6.95
12.31
11.47
15.84
11.65
K
0.328
0.947

K4 Mean
8.14 6.87
11.51 10.85
1249  11.49
17.69  15.47

12.46
N x K
0.656
NS

Table.4 Effect of nitrogen and potassium on root tuber girth (cm) and vine dry matter content (%)
in sweet potato (Ipomoea batatas Lam.)

K1y
N 10.78
N> 14.05
N3 14.11
N4 15.77
Mean 13.68
SEmz
C.D. at 5%

Root tuber girth (cm)

K
12.54
14.55
16.47
15.99
14.89

N
0.273
0.788

Ks
13.11
15.65
15.81
17.09
15.42

K
0.273
0.788

K4
13.73
14.77
15.90
20.02
16.11

Mean
12.54
14.76
15.57
17.22

N x K
0.545
1.575

Ky
21.90
24.77
28.97
31.05
26.67

N
0.406
1.173

K>
22.24
24.63
29.34
31.41
26.91

Ks
23.36
27.36
29.60
31.57
27.97

K
0.406
1.173

Vine dry matter content (%)

Ky Mean
23.68 = 22.79
28.30 26.26
30.75 = 29.67
32.39 31.61
28.78

N x K
0.812
NS

Table.5 Effect of nitrogen and potassium on root tuber dry matter content (%) and root tuber yield

Root tuber dry matter content (%)

K1
N 24.25
\P) 26.13
N3 26.83
N4 28.47
Mean 26.42
SEmz
C.D.at5%

K2
24.79
26.24
26.93
29.20
26.79

N
0.404
1.167

Ks
25.44
26.53
27.37
30.44
27.45

K
0.404
1.167

K4
25.52
26.48
27.96
32.17
28.03

Mean
25.00
26.35
27.27
30.07

N x K
0.808
NS
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K1
134.07
189.44
255.42
341.76
230.17

N
4.626

K2
122.22
231.63
279.91
348.32
245.52

13.362

per vine (g) in sweet potato (Ipomoea batatas Lam.)

Ks
133.87
241.60
312.11
389.10
269.17

K

4.626
13.362

K4
147.36
247.02
330.82
445,98
292.79

Root tuber yield per vine (g)

Mean
134.38
227.42
294.57
381.29

N x K

9.253

26.724
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Table.6 Effect of nitrogen and potassium on root tuber yield per plot (kg) and estimated
root tuber yield per hectare (t) in sweet potato (Ipomoea batatas Lam.)

Root tuber yield per plot (kg) Estimated root tuber yield per hectare (t)
K1 K> Ks K4 Mean K1 K> Ks K4 Mean
N1 5.17 7.58 8.42 9.26 7.61 6.89 10.11 1122 | 1235 @ 10.14
N> 1066 11.76 1292 13.13 1212 1422 1568 1723 1751 16.16
N3 1530 1543 1551 17.21 @ 15.86 2040 2057 20.68 2295 21.15
N4 18.00 18.23 19.60 20.92 19.19 2400 2430 26.13 27.89 25.58

Mean = 1228 1325 14.11 15.13 16.38 = 17.66 18.82 20.18
N K N x K N K N x K
SEmz 0.208 0.208 0.417 0.278 0.278 0.556
C.D.at5% 0.602 0.602 1.204 0.803 0.803 1.605

Table.7 Effect of nitrogen and potassium on beta Carotene (mg/100g f.w.) and
starch content (%) in sweet potato (Ipomoea batatas Lam.)

Beta Carotene (mg/100g f.w.) Starch content (%)
K, K> K3 K4 Mean K, K, K3 Ky Mean
N 9.45 9.61 985 1053 | 9.86 1232 1477 1587 @ 16.95 14.98
N, 10.28 1043 10.74 1167 10.78 11.17 1184 1394 1464 1290
N3 1168 | 1184 1200 1233 1196 10.69 1151 13.84 @ 13.93 12.49
(A 12.37 1244 1252 1292 1256 10.28 10.82 1217 1325 11.63

Mean = 10.94 11.08 11.28 | 11.86 1111 1224 1395 14.69
N K N x K N K N x K
SEmz 0.061 0.061 0.121 0.140 0.140 0.280
C.D. at 5% 0.175 0.175 0.350 0.404 0.404 0.808

Table.8 Effect of nitrogen and potassium on reducing sugars (%) and
non-reducing sugars (%) in sweet potato (Ipomoea batatas Lam.)

Reducing sugars (%) Non-reducing sugars (%)
K, K> K3 Ky Mean Ky K, K3 K4 Mean
N1 3.66 3.87 3.62 3.69 3.71 0.56 0.48 0.65 0.74 0.62
N> 3.64 3.75 3.78 3.72 3.72 0.71 0.56 0.75 0.83 0.71
N3 3.84 3.87 3.94 3.87 3.88 0.67 0.72 0.76 0.85 0.75
N4 3.88 3.86 3.79 3.96 3.87 0.72 0.69 0.86 0.90 0.79

Mean 3.75 3.84 3.78 3.81 0.67 0.63 0.76 0.83
N K N x K N K N x K
SEmz 0.038 0.038 0.075 0.022 0.022 0.044
C.D. at5% 0.109 NS NS 0.064 0.064 NS
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Table.9 Effect of nitrogen and potassium on total sugars (%)
in sweet potato (Ipomoea batatas Lam.)

Total Sugars (%)

K]_ K2
N, 4.22 4.42
N, 4.35 4.31
Ns 4.51 4.59
Ny 4.60 4.55
Mean 4.42 4.47
N
SEm+ 0.036
C.D. at 5% 0.103

The Reducing sugars and non-reducing sugars
increase with increase in the sugar content in
tubers. This might be due to association exists
between uptake and accumulation of nutrient
in tuber and also between their combined role
in enhancing the synthesis of sucrose content
and accumulation in tubers. The similar
results were found by Patil et al., (1990) in
sweet potato. Mehran and Samad (2013)
observed that, the nitrogen significantly
increased sucrose contents, recoverable sugar
yield adding to the highest level of nitrogen in
sugar beet crop.

Application of higher levels of fertilizer in
turn leads to increase in vegetative growth
and higher photosynthates accumulation and
metabolism in plants. This might be the
reason for increased biosynthesis of pigments
and antioxidants.  The findings are in
conformity with Ali et al., (2013) in carrot.
From the results obtained in the present
investigation, it can be concluded that the
application of 120 kg nitrogen ha™ and 120 kg
potassium ha® proved to be best for
cultivation of sweet potato in light soils of
coastal Andhra Pradesh for getting highest
economic yield.
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