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Abstract: Imbalance use of three major essential nutrients such as nitrogen, phosphorus and potassium along
with other production factors is the main cause of low yield of radish in Pakistan. To inquire the fact, a field
experiment was conducted to find out the effect of nitrogen along with constant doses of phosphorus and
potassium. Four different levels of i.e. 00, 50, 100 and 150 kg ha  of N in the form of urea were used in a1

randomized complete block design (RCBD) replicated three times on radish (Raphinus sativus L.) cv. Early Long
White).  Phosphorus  and  potassium  were  used  at  constant  rates  of  75  and  100  kg  ha   in  the  form  of1

di-ammonium phosphate and potassium sulphate, respectively.  After compiling the results it was known that
an increase in nitrogen levels from 100 to 150 Kg ha  positively affected all growth and yield parameters of1

radish. Control plots where no  fertilizers were applied remained inferior for all characteristics. The root yield
plot 1 (Kg) and root yield (t ha 1) were 73.37, 86.81, 98.45 and 45.64, 64.00, 72.60 were obtained at 00,  100  and
150 Kg ha  of nitrogen, respectively. 1
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INTRODUCTION essential nutrients. The farming community usually uses

Radish (Raphanus sativus L.) is an ancient as well as maximum yield could not be obtained. Further it has been
popular vegetable of tropical and temperate regions of the observed that farmers generally use urea only as chemical
world, widely used as root vegetable, tender leaves and fertilizer without addition of phosphatic and potassic
shoots as green [1]. It is an excellent source of fertilizers. For sustainable agricultural cropping system
carbohydrates, protein and vitamins A & C [2]. balanced use of nutrients is essential [6].

In Pakistan, radish is grown on an area of 10133 Among the major essential nutrients required by the
hectares  with  a  total  production  of 173806 tones [3]. plants for their normal growth, development and yield [7],
The average yield of radish in the country is 15.91 t ha the role of nitrogen is acceptable as it is a necessary1

that is far behind than  the  yield  obtained in  other component of protein, nucleic acids, chlorophyll and
countries of the world. The main cause of low yield is lack certain important enzymes [8]. On the other hand,
of  improved production technologies. Besides other deficiency of nitrogen in soil results into poor crop yield
factors of declining the yield as well as quality of radish, with low quality. While, excessive use of nitrogen
the role of essential nutrients is negligible as their negatively affects the quality as well as yield of
application help to increase the yield per unit area of any agricultural crops [9]. Nitrogen is very essential for leafy
crop [4]. The organic matter content of Pakistani soils is vegetable production [10]. Its application upholds the
very low and the depletion process is being continued overall growth, yield and quality of radish [11], when
due to intensive cultivation of high yielding crops which application rates are about 100 kg ha . While, at higher
results in  mining  of essential nutrients from the soil [5]. doses like 200 kg ha  improve the yield, but may become
In order to maintain a sustainable cropping system it is injurious for human health due to nitrate (NO )
necessary to balance the addition and depletion of accumulation and leaching problems [12, 13].

chemical fertilizers in imbalance quantities therefore;
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Many workers reported that vegetative growth Pakistan during the year 2013. The experimental field was
characters such as plant height [14], number of leaves
[15], leaf length [16], leaf weight [17,4] and yield
parameters like total biomass [8], root length [13], root
diameter [18] and root yield [19,20] were positively
affected due  to  adequate  amount  of  nitrogen  applied
to radish. Phosphorus is an essential macro element
necessary   for   growth   and   development   of  plants.
Its  shortage  restricts  growth  of  plants   and  they
remain immature [21]. While, Potassium enhances plant
growth and is effective on different processes like
photosynthesis,  translocation  of  food, cell extension
and formation of proteins [22]. Higher amounts of
potassium are required by radish for tuberous root
formation [10].

Pervez et al., [8] reported that the maximum plant
height (83 cm), root length (38.4 cm), root diameter (4.5 cm)
and root yield (16.6 kg) of radish was obtained with 200 kg
ha  of N and constant doses of P and K @ of 100 and 501

Kg ha , respectively at 10 cm plant to plant spacing.1

Bilekudari et al., [14] were of the view that higher growth
and yield parameters were due to greater amount of
nutrients (130:55:55 NPK/ha) provided to radish. Asghar
et al., [18] tested effects of enriched compost with
different recommended levels of nitrogen and concluded
that 100% N fertilizer alone gave same results at least for
all parameters as compared to enriched compost with 50%
recommended nitrogen fertilizer. Jilani et al., [4] studied
effects of various nitrogen levels on growth and yield of
radish and found that higher levels of nitrogen ( 150 to
200 kg ha ) proved better for getting maximum number of1

leaves, length and weight of leaves, root length, diameter,
weight and yield. Addition of nitrogen along with 50%
phosphorus and potassium from chemical fertilizers
resulted in highest yield (192.9 q. ha ) of radish [23].1

Keeping in view the importance of balanced nutrition,
present study was conducted with the main objective to
investigate the effect of optimal level of nitrogen along
with constant doses of phosphorus and potassium on
growth and yield characteristics of radish under agro
climatic conditions of Malir, Karachi, Sindh. It is hoped
that the information obtained would be beneficial for the
growers or local farmers of the area in order to increase
the production of radish.

MATERIALS AND METHODS

Experimental Site: The study was conducted at
experimental field of Institute of Plant Introduction (IPI),
Pakistan Agricultural Research Council, Karachi, Sindh,

located at 24.0 ° to 52.0’ N latitude and 67.0 ° to 14’ E
longitude.

Experimental Methodology: Radish (Raphinus sativus L.)
cv. Early Long White) was used as test variety. The seed
was sown by hands at space of 6 cm on both sides of the
well-prepared  beds  measuring  6x10 m  on 12-10-2013.2

The nitrogen levels used were 0, 50, 100 and 150 Kg ha 1

with constant doses of P and K @ 75 and 100 Kg ha ,1

respectively. Half dose of nitrogen and full dose of
phosphorus and potassium were applied as basal dose in
the form of urea, diammonium phosphate and potassium
sulphate, respectively.  While, remaining half dose of
nitrogen was applied after one month of sowing. The soil
samples were collected from main field at two depths i.e.
0-30 and 30-60 cm for analyses of different
physico-chemical properties. The soil samples were
analyzed for texture, electrical conductivity, pH, organic
matter, nitrogen, phosphorus and AB-DTPA extractable
K following the methods as described by Ryan et al., [24].
The analyses revealed that the soil of the experimental
area was sandy loam in texture with  pH value  of  8.10.
The experimental soil was low in organic matter (0.45 %),
nitrogen (0.035 %), phosphorus (4.00 mg kg ) and1

potassium (100.00 mg kg ). The crop was kept weed free1

by hand plucking of weeds. All recommended cultural
practices were followed  from germination to harvest of
the crop as and when needed. The crop was harvested on
02-12-2013.

Data Collection: Ten plants from each of the treatments
were tagged and data were  recorded  after harvesting.
The parameters for growth and yield characters studied
were germination percentage (%), plant height (cm),
number of leaves plant , weight of leaves plant , root1 1

length (cm), root diameter (cm), root weight plant  (g),1

total biomass (g), root yield plot  (kg) and root yield (t1

ha ).1

Statistical Analysis: The collected data were subjected to
statistical analysis to analyze the treatments variance.
L.S.D test was also applied to observe the statistical
differences as described by Gomez and Gomez [25].

RESULTS AND DISCUSSION

A study was initiated to evaluate the effects of
different levels of nitrogen along with constant doses of
phosphorus and potassium on growth and yield
parameters of radish. The results obtained from the
present study are presented here.
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Table 1: Effect of  different  levels  of  nitrogen  along  with  constant doses of phosphorus and potassium on the vegetative growth of radish (Raphanus
sativus L.)

Treatments (NPK Kg ha ) Germination (%) Plant height (cm) No of leaves (plant ) Leaves weight (plant )1 1 1

T1=00-00-000 88.00 32.42 17.46 173.10
T2=50-75-100 90.00 35.42 18.16 198.50
T3=100-75-100 92.00 35.15 19.17 246.38
T4=150-75-100 90.00 36.98 19.75 247.73
LSD (P<0.05) 4.05 2.02 1.10 5.55

Effect of Nitrogen on Growth Characteristics: The data (control). The plant food is prepared in leaves and then is
collected regarding germination percentage of radish is transported to its other organs. The production of
presented in Table 1. It was observed that no significant maximum number of leaves in plants grown in T3 and T4
effects were observed from the plots which received might be due to the fact of application of sufficient
various doses of nitrogen along with phosphorus and quantities of nitrogen nutrient that resulted in increase in
potassium as compared to control where no fertilizers vegetative growth as compared to control where no any
were added.  Germination of seed is genetically behaviour essential nutrients were applied. The radish is fast
and is not directly affected by addition of fertilizers or growing vegetable and  requires higher amount of
manures. The non significant results regarding nitrogen together with adequate phosphorus and
germination percentage might also be due to the direct potassium for production of maximum number of healthy
effect of climate, soil moisture percentage and the leaves [22]. 
characteristics of seed i.e. vitality and seed dormancy [8]. The minimum leaves weight plant  was obtained

Plant height is an indicator of vegetative growth from the plants grown in plots where not a single grain of
directly was influenced by plant production management any fertilizers was applied. Application of nitrogen at the
strategies. The  maximum plant height was recorded where rate of 50 kg ha  positively enhanced the weight of
nitrogen levels were applied up to 100 kg ha  and above leaves. While, the maximum values for weight of leaves1

levels. While, minimum value was recorded from plants were obtained from T4 and T3, respectively where
received no fertilizers (control).  The maximum plant height nitrogen doses were added @ 150 and 100 kg ha . The
was recorded from T3 (100-75-100 kg NPK ha ) might be presence of adequate amount of nitrogen along with1

due to on time application of essential nutrients and their balanced quantities of phosphorus and potassium might
proper availability to plants in order to fulfill nutritional be the major cause of enhancing the fertility level of soil
requirements to complete growing period successfully. that promoted plant growth. The positively continuous
The addition of nutrients enhances the soil fertility and plant growth therefore, increased the leaves weight
productivity levels which results in healthy crop. The plant . Addition of different nitrogen treatments
minimum plant height might be due to the result of significantly affects leaf fresh weight plant [17].
unavailability of nitrogen and other nutrients required by
the plants for their normal growth  and development. It Effect of Nitrogen on Yield Characteristics: Perusal of
was observed that an increase in nitrogen levels data recorded for root length reveals that different
positively affected  the  plant height character which nitrogen levels significantly affected root length character
might  be  due  to  the  role  of nitrogen for cell division, of radish (Table 2). The treatment 150 kg ha  (T3)
cell  enlargement and protein synthesis characteristics. produced the maximum root length followed by 100 and 50
An improvement in plant height with increasing nitrogen kg ha of nitrogen levels. While, the minimum root length
applications has also been confirmed with the findings of values was recorded of the radishes harvested from
Baloch et al., [26]. control plots. An increase in root length might be due to

Addition of nitrogen at levels of 100 and 150 kg ha , effect of environment, soil texture and on time and1

respectively along with constant doses of phosphorus balanced manuring practices. More numbers along with
and potassium positively influenced the plants to produce greater size of leaves plant  might also be one of the
more number of leaves plant  respectively. On the other growth characteristics that influenced on the size of roots.-1,

hand, half quantity of nitrogen (50 kg ha ) produced Asghar et al., [18] stated that the highest root length was1

greater number of leaves plant  as compared to control. recorded where 100% of recommended nitrogen fertilizer1

While, the minimum number of leaves plant  was was applied which was statistically significant compared1

produced by the plants in T1, received no fertilizer to control. 
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Table 2: Effect of different levels of nitrogen along with constant doses of
phosphorus and potassium on the root growth of radish
(Raphanus sativus L.)

Treatments Root length Root diameter Root weight
(NPK Kg ha ) (cm) (cm)  (g)1

T1=00-00-000 24.41 10.00 141.10
T2=50-75-100 25.71 10.09 158.11
T3=100-75-100 26.17 10.33 166.95
T4=150-75-100 31.07 10.53 189.33
LSD (P<0.05) 1.92 0.91 4.30

Table 3: Effect of different levels of nitrogen along with constant doses of
phosphorus and potassium on the yield parameters of radish
(Raphanus sativus L.)

Treatments Total Biomass Root yield plot Root yield1

(NPK Kg ha ) plant (g) (Kg) (t ha )1 -1 1

T1=00-00-000 327.14 73.37 45.64
T2=50-75-100 356.85 82.22 54.10
T3=100-75-100 400.35 86.81 64.00
T4=150-75-100 437.01 98.45 72.60
LSD (P<0.05) 6.55 3.88 22.38

The mean values obtained regarding root diameter
depicted that root diameter was increased with nitrogen
application.  The minimum root diameter of radish roots
was recorded in control where no fertilizers were added.
While, application of nitrogen along with phosphorus and
potassium positively increased the root diameter at levels
of 100 and 150 kg ha . The application of nitrogen1

promotes the growth and yield parameters of radish while,
at higher levels of nitrogen root size as well as yield is
improved [15].

Root weight plant  was increased positively with1

increasing levels of nitrogen. Whereas, the minimum
values were obtained from the plants grown in plots
where no fertilizers were applied. The positive response of
nitrogen application to radish is also recorded by Guvenc
[13] and Liao et al. [27]. The higher root weight in radish
might be result of on time, balanced nutrition of the crop,
use of recommended cultural practices including proper
plant spacing and sowing time which produced healthy,
vigorous plants.

Total biomass plant included root weight with leaves-1

of radish.  The minimum biomass plant  was recorded1

from the harvested plants grown in control plots where no
fertilizers were applied (Table 3). While, an increase in
nitrogen level up to 100 and 150 kg ha  significantly1

affected the total biomass value. The total biomass is a
parameter that is directly influenced by number, length,
weight of leaves, root length, diameter and root weight
plant [8].-1

The observation regarding root yield plot  revealed1

significant results for different nitrogen levels applied
during the study. Application of nitrogen @ 150 kg
produced the maximum root yield plot followed by 100-1

and 50 kg ha , respectively. While, the minimum root1

yield plot  was obtained from control plots where1

manuring was not done. It is well understood that yield is
a parameter that is highly and positively affected by
length, size, weight of root and total number of survived
plants plot .1

The data regarding root yield ha  demonstrated1

highly significant results for  various  nitrogen  levels.
The superiority of 150 kg ha  remained apparent over1

other nitrogen levels i.e. 100 and 50 kg ha . Mean values1

obtained for root yield from the harvested plants grown in
control plots remained inferior. This might be due to low
fertility status of soil which did not support growth and
root development of plants. Addition of nitrogen in
adequate amount results in enhancement of yield due to
positive effect on plant growth, fresh leaf weight and root
development [4]. 

CONCLUSIONS

From  the  results  obtained it could be concluded
that radish is a short as well as fast growing vegetable.
The application of nitrogen proved beneficial for the
growth as well as yield characteristics of radish. Addition
of nitrogen from 100 to 150 kg ha  rates were found1

effective for getting higher yield of root yield of radish
under agro climatic conditions of Malir district, Karachi,
Sindh, Pakistan.
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