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Abstract

The present investigation was undertaken on “Nitrogen
management in potato (Solanum tuberosum L.)” and to
identify a carefully controlled nitrogen application rate and
better synchronization between applied nitrogen and potato
nitrogen uptake at Vegetable Research Centre of G.B. Pant
University of Agriculture and Technology, Pantnagar,
Uttarakhand during rabi season of 2012-13 and 2013-14.
The experiment was laid out in Randomized Block Design
consisting of nine treatments replicated thrice. The pooled
data of two years investigation revealed that the performance
of potato crop was significantly influenced by different split
nitrogen doses. Among all treatments, treatment T4 (50%
basal N + 25% top dressing at 25 DAP + one foliar spray@
2% urea at 40 DAP) was found best with respect to overall
plant growth, yield (34.98 t/ha), protein content (7.56 %)
and benefit: cost ratio (1.81) . The treatment T4 (50% basal N
+ 25% top dressing at 25 DAP + one foliar spray@ 2% urea
at 40 DAP) not only give 18.09 % and 43.48 % more yield
over the treatment T1 (RDF:50% basal N + 50% top dressing
at 25 DAP) and T9 (No application of nitrogen), respectively,
but also saves 22 % nitrogen. The dry matter content of
potato was recorded maximum (19.48%) with treatment T8
and specific gravity (1.09) with treatment T9. Based on overall
performance, it could be concluded that under prevalent
climatic conditions of Uttarakhand Tarai region, 50% basal
N + 25% top dressing N at 25 DAP + one foliar spray@ 2%
urea at 40 DAP is the best in terms of higher and economic
yield of potato than RDF (50% basal N + 50% top dressing
N at 25 DAP) and also in reducing N losses to the
environment.
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Introduction

Potato (Solanum tuberosum L.) is an important member
of the family Solanaceae. It is grown and consumed all
around the world and is one of the main vegetable cash
crop. Potato is an integral part of human diet. In India,
potato is being cultivated on 2.12 million hectare area
with a total annual production of 434.17 lakh MT
(Anonymous 2016). In Uttrakhand, it is cultivated on
24.71 thousand hectare area with production of
434400.00 MT and a productivity of 17.37 t/ha
(Anonymous, 2014). Potato is a prime crop of
Uttarakhand state as it is a good source of income and
employment generation state also serves as an off-season
crop in fulfilling a part of total demand of plains. Nitrogen
(N) is recognized as the most limiting nutrient to potato
crops (Li et al. 1999). Inadequate N fertilization leads to
poorer potato growth and yield while excessive N
application leads to delayed maturity, poor tuber quality,
and occasionally a reduction in tuber yield (Cerny et al.
2010). With rising environmental concerns for N fertilizer
management practices, efficient N use is important for
the economic sustainability of cropping systems
(Shrestha et al. 2010). It is important that efficient
nitrogen management practices are developed that
consider cultivar physiological responses to total nitrogen
application as well as to the physiological stage when
the nitrogen is applied to maximize yields, tuber quality,
and economic returns while reducing N losses to the
environment. Despite of suitable climatic conditions for
potato production in the state, the farmer of the state
are unable to harvest it full potential. Out of the several
factors responsible for that the imbalance use of fertilizer,
particularly nitrogen resulting into low yield realized by
farmers.

Materials and Methods

The present investigation was undertaken at Vegetable
Research Centre of Govind Ballabh Pant University of
Agriculture and Technology, Pantnagar during Rabi
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season of 2012-13 and 2013-14. The soil of the
experimental field is sandy loam having pH 7.10 and
available N (145.6 kg/ha), P (21.67 kg/ha), K (180.1
kg/ha) and organic carbon (0.92 %). The experiment
was laid out in randomized block design with three
replications. The treatments detail comprised of T1; RDF
160:100:120 NPK kg/ha (50% basal N + 50% top
dressing at 25 DAP), T2; 50% basal N + one foliar spray
@ 2% urea at 25 DAP, T3; 50% basal N + 50% top
dressing at 25 DAP + one foliar spray @ 2% urea at 40
DAP, T4; 50% basal N + 25% top dressing at 25 DAP +
one foliar spray@ 2% urea at 40 DAP, T5; 50% basal N
+ three foliar spray @ 2% urea at 25, 40, 55 DAP, T6;
50% basal N + two foliar spray @ 2% urea at 25 and
40 DAP, T7; 25% basal N  + 75% top dressing at 25
DAP, T8; 25% basal N + 25% top dressing at 25 DAP +
one foliar spray @ 2% urea at DAP. The source of
nitrogen was urea (46% N). Well-sprouted seed tubers
of potato cv. Kufri Sadabahar, size 50-60 g were planted
during fourth week of October in both the years. The
potato crop was de-haulmed at 90 days after planting.
Rest of the agronomic package of practices adopted
was as per recommendation for potato cultivation.
Observations that were directly and indirectly related to
plant height, number of haulms per hill, number of leaves
per plant, tuber yield like number of tuber per hectare,
etc were recorded. The number of tuber/ha and total
yield per hectare was estimated. The observed data were
then subjected to statistical analysis of variance
(Sukhatme and Amble 1995).

Results and Discussion

Plant growth parameters: The plant growth
parameters e.g. plant height (54.11cm), number of leaves
per hills(42.15), stem girth(8.65 mm) and fresh weight
of plant (246.11 g/plant) were showed significant effect
and recorded maximum with treatment T4 (50% basal
N + 25% top dressing at 25 DAP + one foliar spray of
urea @ 2% at 40 DAP) and lowest  with treatment T9
(No application of nitrogen) whereas emergence per
cent after 20 days of planting and numbers of haulms

per plant were found non-significant effect. The
maximum leaf area index 5.47 was recorded with the
treatment T4 (50% basal N + 25% top dressing at 25
DAP + one foliar spray of urea @ 2% at 40 DAP) which
was statistically at par with treatment T5 (5.05).  The
data showed significant effect on chlorophyll ‘a’ content
of leaves and found maximum (0.77 mg/ g) with the
treatment T3 (50% basal N + 50% top dressing at 25
DAP + one foliar spray of urea @ 2% at 40 DAP)
followed by T4 (0.75 mg/ g) and T1(0.73 mg/ g). The
highest level of chlorophyll ‘b’ content was observed
0.90 mg/ g with treatment T4 (50% basal N + 25% top
dressing at 25 DAP + one foliar spray of urea @ 2% at
40 DAP) which was statistically at par with treatment
T3 (0.88 mg/ g) .  In all the plant growth parameters
RDF treatment T1 (RDF: 50% basal N + 50% top
dressing at 25 DAP) were found lowest than T4 (50%
basal N + 25% top dressing at 25 DAP + one foliar
spray of urea @ 2% at 40 DAP). Moshileh et al. (2005)
reported that splitting N rates into three doses applied
equally at 0, 45, and 60 days after planting improved
plant growth characters. A similar finding was also
reported by Rizk et al. (2013).

Grade wise number of tuber/ha: The larger size tubers
(> 75 g) was recorded maximum (251.54 thousand/ha)
with the treatment T4 (50% basal N + 25% top dressing
at 25 DAP + one foliar spray of urea @ 2% at 40 DAP)
which was statistically at par with treatments T5 (229.60
thousand/ha). Minimum number of tubers was observed
(55.80 thousand/ha) with treatment T9 (No application
of nitrogen). The results indicated that there is an
increase in aggregate number of tuber with mode of
application (basal + top dress + foliar spray) or (basal +
3 foliar spray). The highest numbers of >75 g and 51-
75 g grade tubers were obtained in treatments T4 (50%
basal N + 25% top dressing at 25 DAP + one foliar
spray of urea @ 2% at 40 DAP) compared to treatment
T2 (50% basal N + one foliar spray of urea @ 2% at 25
DAP) which have the maximum numbers of grade 26-
50 g and 0-25g tubers. The grade wise increase in
number of tubers may be due to increased

Treatments Plant height 
(cm) 

No.  of leaves 
per hills 

Stem  girth 
(mm) 

Fresh  weight of plant 
(g/plant) 

LAI Chlorophyll ‘a’ Chlorophyll ‘b’ 

T1 47.97 37.77 7.19 207.15 4.65 0.73 0.84 
T2 45.72 34.49 6.49 181.59 3.87 0.68 0.81 
T3 53.19 40.64 8.43 240.22 5.24 0.75 0.88 
T4 54.11 42.15 8.65 246.11 5.47 0.77 0.90 
T5 52.33 39.60 8.00 234.36 5.05 0.75 0.86 
T6 52.09 37.82 7.95 230.15 4.30 0.71 0.82 
T7 46.93 35.69 7.19 197.36 3.22 0.70 0.80 
T8 48.32 37.19 6.92 225.68 3.77 0.72 0.83 
T9 42.01 29.69 5.54 157.85 2.34 0.58 0.69 
S.Em± 0.62 0.96 0.17 6.79 0.22 0.02 0.01 
CD at 5% 1.77 2.73 0.50 19.42 0.64 0.05 0.03 

 

Table 1: Effect of nitrogen management on vegetative parameters of potato
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photosynthetic activity and translocation of
photosynthates to the roots which might helped in the
initiation of more stolon in potato (Anand and Krishnappa
1989). These results supported by the finding of Kumar
and Trehan (2012).

Grade wise tuber yield/ha: Maximum yield of 51-75
g tubers recorded (12.57 t/ha) with the treatment T 4
(50% basal N + 25% top dressing at 25 DAP + one
foliar spray of urea @ 2% at 40 DAP). It was
significantly superior over other treatments. Minimum
yield of 51-75 g tuber was recorded (4.74 t/ha) with
treatment T9 (No application of nitrogen).  The larger
size tubers (> 75 g) yield were recorded maximum
(19.80 t/ha) with the treatment T4 (50% basal N + 25%
top dressing at 25 DAP + one foliar spray of urea @
2% at 40 DAP). It was statistically at par with treatments
T5 (17.80 t/ha). Minimum yield of >75 g tuber was
recorded (11.09 t/ha) with treatment T9 (No application
of nitrogen).

Total yield of potato tuber: Maximum yield was
observed (34.98 t/ha) with treatment T4 (50% basal N
+ 25% top dressing at 25 DAP + one foliar spray of
urea @ 2% at 40 DAP). It was significantly superior
over others treatments. Lowest yield was recorded
(19.77 t/ha) with treatment T9 (No application of
nitrogen).  This may be because of a better synchrony

between nitrogen supply and demand. These results are
consistent with our study in which split application of
nitrogen led to higher tuber yield. In order to get an
ideal yield, the plant should be kept green during tuber
bulking stage to produce carbohydrates, but the plant
should senesce near harvest to promote redistribution
of carbohydrates to tubers (Lei et al. 2012). Similar
results were also found by Chowdhury et al. (2002)
and Saeidi et al. (2009). Also Sun (2012) reported that
the positive effect of split application of urea on tuber
yield might be due to the improvement in plant
emergence and early vegetative growth.

Harvest index: The maximum harvest index (69.54%)
was obtained from treatment T4 (50% basal N + 25%
top dressing at 25 DAP + one foliar spray of urea @
2% at 40 DAP). It was statistically at par with the
treatments T3 (68.69%). Minimum harvest index
(60.30%) was obtained from treatment T9 (No
application of nitrogen). A critical observation of the
data revealed that the harvest index of potato crop was
increased because of a better synchrony between N
supply and demand. The results indicated that there was
an increase in harvest index with the application higher
dose along with split application (basal + top dress +
spray) of nitrogen. Such increase in harvest index is
may be due to the fact that as higher the plant biomass,

Table 2: Effect of nitrogen management on yield and it yield attributing parameters of potato
Number of tubers (000/ha) 

 Grade wise yield of potato tuber (t/ha) Potato 
yield t/ ha 

Harvest 
index (%) Treatments 

0-25g 26-50 g 51-75 g >75 g 0-25g 26-50 g 51-75 g >75 g   
T1 196.33 173.83 172.16 182.35 1.85 1.41 9.96 15.44 28.65 64.74 
T2 239.17 216.85 142.53 96.70 2.23 1.93 5.96 12.22 22.33 62.57 
T3 177.31 165.34 211.27 233.61 1.66 1.36 10.98 17.82 31.82 68.69 
T4 151.48 136.85 242.47 251.54 1.43 1.18 12.57 19.80 34.98 69.54 
T5 158.15 149.66 218.61 229.60 1.48 1.25 11.31 17.80 31.84 67.25 
T6 185.71 191.08 166.82 167.68 1.77 1.75 9.25 14.20 26.96 63.46 
T7 222.65 199.48 155.68 136.45 2.08 1.81 7.22 14.83 25.93 63.82 
T8 209.07 183.09 157.13 157.25 1.95 1.61 8.35 15.00 26.92 64.68 
T9 158.21 145.06 67.10 55.80 2.10 1.85 4.74 11.09 19.77 60.30 
S.Em± 10.44 4.24 10.64 9.48 0.09 0.06 0.35 0.71 0.91 0.76 
CD at 5% 29.84 12.14 30.42 27.12 0.27 0.18 1.01 2.03 2.61 2.16 

 
Table 3: Effect of nitrogen management on quality, NUE, NAR and Benefit Cost Ratio

Treatments Dry matter 
content  

(%) 

Protein 
content  

(%) 

Specific 
gravity 
(g/cm3) 

Nitrogen use 
efficiency  

(kg tuber/kg N) 

Nitrogen apparent 
recovery  

(%) 

B: C Ratio  
(1st Year) 

B: C Ratio 
(2nd Year) 

T1 16.35 7.25 1.03 55.50 41.63 1.46 2.53 
T2 16.65 7.00 1.07 30.18 51.19 1.25 1.84 
T3 16.57 7.52 1.04 73.16 57.43 1.62 2.82 
T4 18.27 7.56 1.07 122.05 80.01 1.81 3.08 
T5 17.14 7.38 1.06 128.59 75.98 1.61 2.84 
T6 17.05 7.16 1.05 80.59 69.43 1.37 2.43 
T7 15.89 6.87 1.04 38.50 21.56 1.34 2.26 
T8 19.48 6.94 1.08 84.42 71.26 1.48 2.26 
T9 18.65 6.63 1.09 0.00 0.00 1.19 1.72 

S.Em± 0.14 0.09 0.01 8.25 5.93   
CD at 5% 0.42 0.28 0.03 23.60 16.95   
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the higher will be the flow of assimilates to the tubers
hence resulting in higher tuber yield. These results are
in close conformity with the findings of Singh and Lal
(2012) who reported that the harvest index and bulking
rate increased with increase in nitrogen dose up to 150
kg/ha and potassium dose up to 100 kg K2O/ha.

Dry matter content:  Maximum dry matter content
was obtained (19.48%) with treatment T8 (25% basal
N + 25% top dressing at 25 DAP + one foliar spray of
urea @ 2% at DAP) which were significantly superior
over others treatments. Minimum dry matter content
was obtained (15.89%) with the treatment T7 (25% basal
N + 75% top dressing at 25 DAP). It was observed that
the lower dose of nitrogen and split application gave
higher dry matter content of tuber and it was decreased
with the increase in nitrogen dose. These results are in
close conformity with the findings of Sun et al. (2012)
who concluded that the higher tuber dry matter
accumulation was associated with a high transportation
efficiency of assimilates from vine to tubers after
tuberization. The accumulation and distribution of dry
matter within plants are important processes determining
crop productivity. This is what happened in our study
in treatment T4 (50% basal N + 25% top dressing at 25
DAP + one foliar spray of urea @ 2% at 40 DAP) where
total dry matter was relatively higher than T1. Different
researchers have reported differently; Singh and Singh
(1994) reported that basal dressing cum foliar application
had a significant effect on tuber dry matter. On the other
hand, Trawczynski (2001) reported that methods of
nitrogen application had no significant effect on tuber
dry matter.

Protein content of potato tubers: Highest protein
content was recorded (7.56%) with treatment T4 (50%
basal N + 25% top dressing at 25 DAP + one foliar
spray of urea @ 2% at 40 DAP). It was statistically at
par with the treatments T3 (7.52%) and T5 (7.38%).
Minimum protein content was recorded (6.63%) with
the treatment T9 (No application of nitrogen). The earlier
studies of Abd El-Badea et al. (2011), Davoud et al.
(2009) on potatoes, and Abd El-Samad et al. (2011) on
onion, , all of their results are in good similar of that
recorded herein.

Specific gravity: The treatment T9 (No application of
nitrogen) gave highest specific gravity (1.09 g/cm3 )
which was at par with T8 (1.08 g/cm3) and T4 (1.07 g/
cm3) and minimum specific gravity (1.04 g/cm3 ) was
recorded in treatment T3 (50% basal N + 50% top
dressing at 25 DAP + one foliar spray of urea @ 2% at
40 DAP) and T7 (25% basal N + 75% top dressing at
25 DAP ). It might be due to the better vegetative growth
of plants and translocation of photosynthates which

resulted in more reserve food accumulation in tubers.
The decrease in specific gravity might be due to decrease
in dry matter content of tuber with increasing nitrogen
dose which is responsible for increased nitrogen content
in potato tubers. These finding was in agreement to
Zinada (2009).

Nitrogen use efficiency of potato plant: The data
indicated that the different nitrogen treatments
significantly affect the nitrogen use efficiency of potato
plants. Maximum nitrogen use efficiency (128.59 tuber/
kg N) with treatment T5 (50% basal N + one foliar
spray of urea @ 2% at 40 DAP), which was statistically
at par with treatment T4 (122.05 tuber/kg N). The
importance of splitting N applications was emphasized
by Jaamati et al. (2010) who showed that dividing total
nitrogen into two or more applications would assist in
enhancing the nutrient efficiency, promote optimum
yield and mitigate the loss of nutrients and hence bigger
potatoes. Peter et al. (2015) also reported that nitrogen
applications which are split between pre-plant and in-
season provide opportunities to increase nitrogen use
efficiency and minimize leaching by preventing excess
availability while

Nitrogen apparent recovery: Data showed significant
response of nitrogen management to nitrogen apparent
recovery of potato and was recorded maximum (80.01
%) with treatment T4 (50% basal N + 25% top dressing
at 25 DAP + one foliar spray@ 2% urea at 40 DAP),
which was statistically at par with treatment T5 (50%
basal N + three foliar spray of urea @ 2% at 25, 40, 55
DAP ), T8 (25% basal N + 25% top dressing at 25 DAP
+ one foliar spray of urea @ 2% at DAP ) and T6 (50%
basal N + two foliar spray of urea @ 2% at 25 and 40
DAP ) having 75.98%, 71.26% and 69.43% respectively.
The results indicated that the split application of nitrogen
i.e. (basal + top dress + spray) increases the nitrogen
apparent recovery per cent. This is might be due to the
fact that the split application of nitrogen leads to more
efficient nitrogen uptake there by increasing the nitrogen
apparent recovery per cent as compared to that of T1
i.e. (basal + top dress). These results are in conformity
with the findings of Sharma and Sud (2001) who
reported that the recovery efficiencies of K and N
fertilizer on potato increased at 100 kg K2O and 150 kg
N/ ha.

Benefit: Cost ratio: In first year experiment, the
maximum benefit: cost ratio was recorded (1.81) with
treatment T4 (50% basal N + 25% top dressing at 25
DAP + one foliar spray of urea @ 2% at 40 DAP)
followed by treatment T3 (50% basal N + 50% top
dressing at 25 DAP + one foliar spray of urea @ 2% at
40 DAP) having 1.62. The minimum benefit: Cost ratio
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observed (1.19) with treatment T9 (No application of
nitrogen).In second year, highest benefit: cost ratio
(3.08) was recorded with treatment T4 (50% basal N +
25% top dressing at 25 DAP + one foliar spray of urea
@ 2% at 40 DAP) followed by (2.84) with treatment
T5 (50% basal N + three foliar spray of urea @ 2% at
25, 40, 55 DAP). Lowest benefit: cost ratio was
observed (1.72) with treatment T9 (No application of
nitrogen).

Conclusion

On the basis of present investigation, it can be concluded
that the nitrogen management (Basal + top dressed +
foliar) found more beneficial to the potato crop as
compared to RDF (basal + top dressing) and control. It
not only save the valuable nitrogen but also improve
their availability to the crop. Treatment T4 (50% basal N
+ 25% top dressing at 25 DAP + one foliar spray @ 2%
urea at 40 DAP ) produced maximum tuber yield as
well as maximum B: C ratio and is more suitable to
improve most of the quality characters as compared to
rest of the treatments. The treatment T4 (50% basal N
+ 25% top dressing at 25 DAP + one foliar spray @ 2%
urea at 40 DAP ) not only recorded 18.09 % and 43.48
% more yield over the treatment T1 (RDF:50% basal N
+ 50% top dressing at 25 DAP) and T9 (No application
of nitrogen) respectively but also saves 22 % nitrogen.
The farmers can apply less amount of urea to their field
and get maximum return which is the sole object of
farmer’s to grow potato crop. Because the nitrogen use
efficiency and nitrogen apparent recovery was recorded
better than RDF, the loss of nitrogen to the environment
is also minimized. Hence, on the basis of the present
studies, the split application of nitrogen (basal + top
dressing + spray) i.e. 50% basal N + 25% top dressing
at 25 DAP + one foliar spray@ 2% urea at 40 DAP can
be recommended to get maximum tuber yield and higher
net returns from the potato crop.
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lkjka'k

vkyw ¼lksysue V~;wcjksle ,y-½ esa ukbVªkstu izca/ku dk ewY;kadu
djus ds fy, orZeku ijh{k.k fd;k x;k vkSj ¼/;kuiwoZd fu;af=r
ukbVªkstu dk vkosnu nj vkSj ledkfyd ukbVªkstu vkSj izk;ksfxd
ukbVªkstu ds chp csgrj xzg.k dh igpku½ djus ds fy, iar
xksfoUn cYyHk iar d̀f’k ,oa izkS|ksfxdh fo”ofo|ky;] iaruxj

¼mÙkjk[k.M½ 2012&13 vkSj 2013&14 ds jch ekSle ds nkSjku
iz;ksx dks;knf̀PNd CykWd fMtkbu esa fd;k x;k Fkk] ftlesa ukS
mipkj dks rhu ckj nksgjk;k x;k FkkA nks lky dh tkap ds
,df=r vkadMa+s ls Li’V gqvk fd vkyw dh Qly dk izn”kZu
vyx&vyx foHkkftr ukbVªkstu dh ek=k ls dkQh izHkkfor FkkA
lHkh mipkjksa esa] ikS/kksa dh òf) o mit ¼34-98 Vu@gs-½ gsrq]
izksVhu ¼7-56 izfr”kr½ gsrq rFkk ykHk % ykxr vuqikr ¼1%81½ gsrq Vh

4

¼50 izfr”kr csly ,u $ 25 izfr”kr VkWi] dan jksi.k ds 25 fnu
mijkUr $ 2 izfr”kr ;wfj;k dk fNM+dko½ mRre ik;k x;kA
mipkj Vh

4
 ¼50 izfr”kr vk/kkjh; u=tu $ 25 izfr”kr Vki Mslhax

dUn jksi.k ds 25 fnu mijkUr $ 2 izfr”kr ;wfj;k dk fNM+dko
ikS/k jksi.k ds 40 fnuksa ds mijkUr u dsoy 18-09 izfr”kr vkSj
43-48 izfr”kr vf/kd mipkj mit nsrk gSA Vh

1
 ¼vkjMh,Q % 50

izfr”kr $ ikS/k jksi.k ds 25 fnu ds mijkURk 50 izfr”kr Vki
Mªsflax½ vkSj Vh

9 
¼ukbVªkstu dk dksbZ iz;ksx ugha½ ls 22 izfr”kr

ukbVªkstu dk cpko gqvkA vkyq “kq’d Hkkj dh ek=k mipkj ¼Vh
8+
½

ds lkFk vf/kdre ¼19-48 izfr”kr½ vkSj fof”k’V xq:Rokd’kZ.k
¼1-09½ ntZ dh x;hA lexz fu’iknu ds vk/kkj ij] ;g fu’d’kZ
fudkyk tk ldrk gS fd mÙkjk[k.M rjkbZ {ks= dh izpfyr
tyok;q ifjfLFkfr;ksa esa] 50 izfr”kr csly ,u $ 25 izfr”kr
ukbVªkstu VkWi Mªsflax dUn jksi.k ds 25 fnuksa ds mijkURk RkFkk 2
izfr”kr ;wfj;k dk fNM+dko jksi.k ds 40 fnuksa ds mijkUr ifRr;ksa
ij fNM+dko vf/kd o vkfFkZd mit gsrq ik;k x;kA

References

Abd El-Badea S, Ezzat A, El-Awady A and Hamdino MI (2011)
Improving nitrogen utilization efficiency by potato
(Solanum tuberosum L.). B. Effect of irrigation intervals,
nitrogen rates and veterra Hydrogel on growth, yield, quality
nutrient uptake and storability. Nature Sci 9 (7): 34-42.

Abd El-Samad EH, Khalifa M, Lashine ZA and Shafeek MR
(2011) Influence of urea fertilization and foliar application
of some micronutrients on growth yield and bulb quality of
onion. Australian J Basic Appl Sci 5 (5): 96-103.

Anand S and Krishnaappa K (1989) Dry matter accumulation
and nutrient uptake by potato cv. Kufri Badshah as affected
by different levels of N and K in sandy loam soil. Mysore
J Agril Sci 23: 65-70.

Anonymous (2016) Statical Data Base of the National Horticulture
Board and Ministry of   Agriculture, Government of India.

Anonymous (2014) Uttarakhand At A Glance. Directorate of
Economics and Statistics, Government of Uttarakhand.

Cerny J, Balk J, Kulhanek M, Casova K and Nedved V (2010)
Mineral and organic fertilization efficiency in long-term
stationary experiments. Plant Soil Env 56: 28-36.

Chowdhury MRI, Sarwar AKMG and Farooque AM (2002)
Effect of nitrogen and its methods of application on growth
and yield in potato. J. Bio. Sci., 2 (9): 616-619.

Davoud H, Hosienzadeh AA, Dahdar B, Allahyari N and
Imanparast L (2009) Effect of different rates of nitrogen
and phosphorus fertilizers on yield and yield components
of Savalan potato cultivar mini-tubers. J Food Agric Environ
7 (2): 415-418

Jamaati–e-Somarin S, Zabihi-e-Mahmoodabad R and Yari A (2010)



48 Kumar et al. : Nitrogen management in potato for maximum tuber yield, quality and environmental conservation

Yield and yield components of potato (Solanum tuberosum
L.) tuber as affected by nitrogen fertilizer and plant density.
Aust J Basic Applied Sci 4 (8): 3128-3131.

Kumar M and Tehran SP (2012) Influence of potato cultivars and
N levels on contribution of organic amendments to N
nutrition. Potato J 39 (2): 133-144.

Li H, Parent LE and Tremblay C (1999) Potato response to crop
sequence and nitrogen fertilization following sod breakup
in a Gleyed Humo-Ferric Podzol. Can J Plant Sci 79: 439-
446.

Moshileh AMA, Errebhi MA and Motawei MI (2005) Effect of
various potassium and nitrogen rates and splitting methods
on potato under sandy soil and arid environmental
conditions. Emir J Agric Sci 17 (1): 1-9.

Peter M, Katsaruware RD and Ezekia S (2015) Effect of split
nitrogen application and fertilizer rate on yield of Irish
potatoes (Solanum tuberosum) in a smallholder farming
sector of Zimbabwe. Int J Innov Sci Engin Tech 2 (1): 112-
123.

Rizk FA, Shaheen AM, Singer SM and Sawan OA (2013) The
produtivity of potato plants affected by urea fertilizer as
foliar spraying and humic acid added with irrigation water.
Middle East J Agric. Res 2 (2): 76-83.

Saeidi M, Tobeh A, Raei Y, Hassanzadeh M, Jamaati-e-Somarin S
and Roohi A (2009) Evaluation of tuber size and nitrogen
fertilizer on nitrogen uptake and nitrate accumulation in
potato tuber. Res J Environ Sci 3 (3): 278-284.

Sharma RC and Sud KC (2001) Potassium management for yield

and quality of potato. In: N. Pasricha and S. Bansal, eds.
Proceedings of an international symposium on the role of
potassium in nutrient management for sustainable crop
production in India. International Potash Institute, Basel,
Switzerland pp. 363-381.

Shrestha RK, Cooperb LR and MacGuidwin AE (2010) Strategies
to reduce nitrate leaching into groundwater in potato grown
in sandy soils: case study from North Central USA. Am. J.
Potato Res., 87: 229-244.

Singh SK and Lal SS (2012) Effect of potassium nutrition on
potato yield, quality and nutrient use efficiency under varied
levels of nitrogen application. Potato J 39 (2): 155-165.

Singh TP and Singh RP (1994) Effect of rates and methods of
nitrogen application on biomass and tuber production of
potato. Crop Res 8: 637-639.

Sukhatame PV and Amble VN (1995) Statistical Methods for
Agricultural Workers. ICAR, New Delhi, pp. 145-56.

Sun L, Liulian G, Xianlong P, Liu Y, Li X and Yan X (2012) Effects
of nitrogen fertilizer application time on dry matter
accumulation and yield of chinese potato variety KX 13.
Potato Res 55: 303-313

Trawczynski C (2001) The influence of the method of urea
application on the content of N-mineral in the soil and the
yielding of potato. Annales 59 (2): 687-696.

Zinada IAIA (2009) Potato response to potassium and nitrogen
fertilization under gaza strip conditions. J Al Azhar Univ.-
Gaza (Natural Sciences) 11: 15-30.


	BOOK.pdf
	8 59438 Potato Revised - Copy


