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ABSTRACT

Rapid increase in population and consumption, urged upon the
agronomists to develop a comprehensive site specific agro
technology to boost up production per unit area and quality of
daily dietary onion crop in salt affected soils by improving
some basic components of the prevailing onion production
technology in Pakistan. In this perspective a detailed and
systematic series of field studies were undertaken for three
consecutive years (2013 - 2015) at Soil Salinity Research
Institute, Pindi Bhattian, Pakistan to evaluate different
nitrogen levels and the cost-effective planting technique for
onion production under salt affected conditions. The
experiment was laid out in split plot arrangement using
randomized complete block design having three replications.
Two planting methods, ridge and bed planting and 4 nitrogen
levels, 1- recommended dose (RD) of N (90 kg ha™), 2 -75 %
N of RD (67.5 kg ha®), 3 -125 % N of RD (112.5 kg ha™), 4 -
150 % N of RD (135 kg ha™) were used. Planting methods
were kept in main plots and nitrogen levels in sub plots
keeping sub-plot size of 4 m x 6 m. Measurements included
were: plant height, number of Ieaves/plants/m'z, bulb diameter,
bulb mass, total bulb yield, number of flowers/umbel, seed
mass/plant and 1000-seed mass. Results showed that
maximum onion yield and yield attributes were recorded with
nitrogen application at rate of 150 & 125 of RD in ridge
planting. However nitrogen application at rate of 125 of RD in
ridge planting recorded higher economic returns over all the
other treatments and is recommended as most cost effective
technique for onion production under salt affected soil as
compare to other treatments.

Key words: onion; nitrogen fertilization; planting technique;
salinity; cost benefit

IZVLECEK

ODZIV CEBULE NA RAZLICNA GNOJENJA Z
DUSIKOM IN TEHNIKE SADNJE V RAZMERAH
ZMERNO SLANIH TAL

Hitra rast prebivalstva in z njim povezana poraba hrane
zahtevata od agronomov, da razvijajo in izbolSujejo primerne,
rastiS§¢em prilagojene tehnike pridelave éebule glede na enoto
povrsine in kakovost dnevne porabe v razmerah slanih tal v
Pakistanu. V treh zaporednih rastnih sezonah (2013 - 2015) so
bili opravljeni podrobni in sistemati¢ni poljski poskusi na Soil
Salinity Research Institute, Pindi Bhattian, Pakistan z
namenom ovrednotenja uéinkov razlicnega gnojenja Z
dusikom in razli¢nih tehnik sadnje ¢ebule v razmerah slanih
tal. Poskus je bil zasnovan na osnovi deljenk kot popoln
nakljucni blo¢ni poskus s tremi ponovitvami. Uporabljena sta
bila dva nacina sadnje, na grebene in v brazde ter §tiri nacini
gnojenja z dusikom glede na priporo¢eno dozo (RD, 90): 1 -
priporogena doza (RD) (90 kg ha™), 2 - 75% N od RD
(67.5 kg ha™), 3-125% N od RD (112.5 kg ha™) in 4 - 150 %
N od RD (135 kg ha). Obravnavanja z na¢ini sadnje so bila
na glavnih ploskvah, obravnavanja gnojenja z N pa na
podploskvah velikost 4 m x 6 m. Meritve so obsegale vi§ino
rastlin, §tevilo listov/rastlino/m?, premer cebule, maso ¢ebul,
celokupni pridelek cebul, Stevilo cvetov na kobul, maso
semena na rastlino in maso 1000 semen. Rezultati so pokazali
najvedji pridelek ¢ebule in njegovih delov pri obravnavanjih z
dusikom 150 in 125 % od priporocene doze (RD) in pri sadnji
na grebene. Pri tem je obravnavanje z dusikom 125 % od
priporo¢ene doze in sadnja na grebene dalo najvedji
ekonomski uc¢inek v primerjavi z drugimi in ga priporo¢amo
kot stroskovno najbolj ucinkovit nacin pridelave cebule v
razmerah zasoljenih tal.

Kljuéne besede: cebula; dusSikova gnojila; nacini sadnje;
slanost; analiza stro$kov in koristi

1 INTORODUCTION

Among vegetables, Allium species have worldwide
consumption and emerged as popular dietary items in
many countries because of its high nutritive value and

specific flavor properties (Griffith et al., 2002). In
Pakistan onion crop is grown approximately on 0.153
million hectares with a reported production of 2.015
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million tons whereas average yield is 13.2 t. ha-1 (GOP,
2015). Across the world, average onion consumption is
approximately 6.5 kg per capita per annum while in
Pakistan, it is 10 kg per annum (Kabir, 2007). Keeping
in view the rapid increase in population and
consumption level, Pakistan has to produce about 15
million tons of onion per annum. So as to remain self-
sufficient in onion, not only the area of production but
also productivity per unit area needs to be increased
extensively. Rapid increase in population is exerting
more pressure on its demand. Hence the farmers can in
turn obtain good remuneration by producing this
important crop by utilization of marginal lands owing to
its increasing demand in local market and exportation
commodity. Due to arid to semi-arid climate, Pakistan
has 6.67 m ha of salt affected land which is
approximately 1/3rd of the total cultivated area
(Khan,1998) and therefore great scope exists to increase
production of this cash value crop through strengthening
research and development activities in salt affected
soils.

Onion is classified as relatively salt sensitive crop with
threshold level of 1.2 dSm-1 electrical conductivity
(EC) (Mass and Hoofman, 1977). Consequently, for
better yield and quality of onion in salt affected soil,
there is need to improve cultivation methods, like
planting method, planting time, proper planting
geometry, optimum fertilization and other management
practices for farmers to grow onion crops in salt
affected soils at a commercial scale.

Nitrogen performs a critical role during photosynthesis
and is also an indispensable part of protein. It is vital for
many physiological and biochemical reactions of plant
metabolism (Balasubramaniyan and Palaniappan, 2001;
Epstein and Bloom, 2006). Nitrogen management
efficiency assumes greater importance in salt affected
soils and have to follow an optimal nitrogen fertilization
strategy for sustainable onion production (Songzhong,
2009). Because nitrogen, constitute approximately 80 %
of the total mineral nutrients absorbed by plants
(Marschner, 1995). Under most agro ecological
conditions, nitrogen has been reported as one of the
most yield limiting nutrients for crop production and its
effective use is imperative for the economic
sustainability of cropping systems (Fageria and Baligar,
2005). Considering the benefits of fertilization, some
researchers have reported that addition of nitrogen and
phosphorus alleviate the harmful effect of salt stress and

osmotic stress on plants (Grattan and Grieve, 1999;
Kaya and Higgs, 2002; Kaya and Higgs, 2003; Abu-
Romman and Suwwan, 2012; Abu-Romman et al.,
2013). Onion productivity could be increased
substantially through use of improved cultivars and
optimum use of fertilizers (Shaheen, 2007). Nitrogen
application in onion significantly influences the flavor,
development and quality of bulb (Randle, 2000).
Several researcher have reported higher levels of N
considerably improved the production of onion over low
level of nitrogen (Khan et al., 2002; Ghaffoor et al.,
2003; Al Abdulsalam and Hamaiel, 2004; Moursy et al.,
2007; Yaso et al., 2007; Nemat et al., 2011; Dhital et al.,
2015).

Suggested agronomic practices for saline soils comprise
irrigation at night to avoid evaporation loss (Rhoades,
1999), better cultivation approaches like sowing on
raised beds, pre-sowing seed treatments to improve
germination even in salt stress environment (Sayre,
2007; Egamberdiev, 2007; Bakker et al., 2010).
Improved planting technique not only help to maintain
optimize plant population by avoiding excessive
crowding but also allow plants to exploit land, light, and
other input resources uniformly and efficiently. Saline
soil, owing to its high bulk density and low porosity,
confines the plant roots in the upper surface layer and
reduces the soil volume which could be explored by the
plants for water and nutrients acquisition. In ridges
planting plants establish well developed root system due
to loose fertile layer of soil with more surface area
(Bucher, 2007; Ao et al.,, 2010; Khan et al., 2012).
Bakht et al. (2011) reported that planting methods had
significant effect on the yield and yield components of
different maize varieties, maximum plant height,
number of plants ha®, more grain and biological yield
was recorded in ridge planting. Khan et al. (2000)
reported maximum yield of canola in ridge planting
method as irrigation next to seed resulted movement of
salts away from seed producing less saline environment
in ridges. Malik et al. (2001) also reported the
maximum vyield of sunflower in ridge planting pattern
than other conventional planting methods. Keeping
above facts, series of experiments were taken with view
to understand a cohesive evaluation of onion fertilizer
requirements and planting method while meeting
specific extension needs of growers in salt affected
areas.

2 MATERIALS AND METHODS

Field trial was set and carried out for three consecutive
winter season from 2013 to 2015 at
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Soil Salinity Research Institute Pindi Bhattian. The pH
of saturated soil paste was 8.67, electrical conductivity
of soil extract (EC,) = 4.10 (dS m-1) and sodium
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absorption ratio (SAR) = 34.41 (mmol I)Y2 The
experiment was laid out in split plot arrangement using
randomized complete block design having three
replications. Two planting methods (ridge planting and
raised bed planting) and 4 nitrogen levels 1-
recommended dose (RD) of N (90 kg ha), 2 - 75 % N
of RD (67.5 kg ha™), 3 - 125 % N of RD (112.5 kg ha),
4 -150 % N of RD (135 kg ha™) were used in the study.
Planting methods were kept in main plots and nitrogen
levels in sub plots keeping sub-plot size of 4 m x 6 m.
Bulbs of onion (Allium cepa L.) cultivar namely
‘Phulkara’ were planted in 3™ week of December for
three consecutive years. Fertilizer dose of P, K (90-60
kg ha™) and nitrogen according to treatment plan was

used at the time of land preparation in the form of single
super phosphate, sulphate of potash and urea
respectively. All the standard agronomic management
practices were adopted. The data regarding different
agronomic parameters like plant height, number of
leaves/plants, bulb diameter, bulb mass, bulb vyield,
number of flowers/umbel, seed yield/plant and 1000-
seed mass were recorded and subjected to analysis of
variance following the method of Steel et al. (1997) to
sort out significant differences among treatments at 5 %
probability level using STATISTIX 8.1 package
software. In order to assess the economic feasibility of
different nitrogen levels and planting methods used, an
economic analysis was evaluated (Shah et al., 2013).

3 RESULTS AND DISCUSSION

3.1 Plant height (cm)

Pooled data of three years regarding plant height
evidenced linear response with increasing nitrogen
levels, as well as for N by planting methods interaction
(Table 1). Treatment using nitrogen at rate of 150 % of
RD recorded the highest plant height (56.16 cm) which
was followed by 125 % N of RD with plant height of
(55.33 cm) however difference between both treatments
was not statistically significant (P < 0.05). The lowest
plant height (36.00 cm) was estimated with nitrogen
dose at rate of 75 % of RD. Planting method, however,
did not influenced the plant height, ridge planting
produced greater plant height (49.16 cm) than bed
planting (46.41 cm) but both treatments were
statistically non-significant. Data regarding interactive
effect of nitrogen levels and planting method showed
that nitrogen at rate of 150 % of RD in ridge planting
documented the taller plant of (57.00 cm) which was
statistically similar with N at rate of 150 % of RD with
bed planting and nitrogen application at rate of 125 % of
RD in ridge and bed planting respectively. Nitrogen is
one of the most important growth-limiting macro
nutrient in salt affected soils (Gupta and Abrol, 1990;
Curtin and Naidu, 1998; Irshad et al., 2002) and its
availability is also affected in these soils as NH;
volatilized due to high pH (Gupta and Abrol, 1990) and
NO; uptake is inhibited by CI™* which is usually present
at toxic concentrations in salt affected soils (Grattan and
Grieve, 1999). Salt stressed crop generally needs an
additional 25% more N than the same cropping
sequence used on normal soils for improved plant
growth and yield (Gupta and Abrol, 1990). In our study
this remarkable increase in plant height with higher
level of nitrogen than recommended may be explained
by increased vegetative growth probably due to efficient
exploitation of absorbed nutrients and improved
nourishment through nitrogen application (Bhakher et
al., 1997). Ours finding are in consistent with Aregawi
(2006) who reported that N fertilization at 150 kg N ha™

and 180 kg N ha™, respectively increased plant height
more than in plots that received no N fertilization.
Similarly Subedi (2001) reported the positive effect of
different levels of N on plant height.

3.2 Number of leaves/plants

Concerning to number of leaves a pronounced effect
was found for N. Results display in Table 1 showed that
there was a notable increase (P < 0.05) in number of
leaves/plants with increasing levels of nitrogen over
100 % N of RD than at lower level of N. With respect to
planting techniques, ridge planting proved superior with
number of leaves of 8.75 over bed planting with 7.91
number of leaves. Pooled data reflected that maximum
number of leaves (10.16) was produced in 150 % N of
RD followed by 125% N of RD, however, the
differences in level of N from 125 % to 150 % of RD
could not show significant differences on this parameter
and minimum number of leaves (6.16) was recorded in
75 % N of RD. Interaction between nitrogen levels and
planting methods also showed pronounced effect on
leaves number. Greater number of leaves (10.66) was
recorded in ridge planting, where nitrogen was applied
at rate of 150 % of RD however it was statistically non-
significant with 125 % N of RD. Higher number of
leaves in ridge planting against bed planting may be
explained that ridge planting rendered favorable growth
conditions and improved nutrient absorption capacity
(Bakht et al., 2011). Similar results are also reported by
Siddique and Bakht (2005) and Bakht et al. (2006) that
maximum grain yield in maize was recorded in ridge
planting. The positive effect of higher dose of nitrogen
on leaf length may be attributed to its role in synthesis
of proteins, enzymes, chlorophyll, and the occurrence of
more protein leads to increase the leaves size and
consequently carbohydrate synthesis is accelerated
(Bungard et al., 1999). Our results are in accordance
with findings of other authors (Neeraja et al., 2001;
Diaz-Perez et al., 2003; Singh et al., 2004; Jilani 2004)
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that nitrogen fertilization significantly increases leaves
length in onion.

3.3 Bulb diameter (cm)

A perusal of data regarding the bulb diameter it could be
observed that nitrogen levels, planting methods and
their interactive effect significantly (P < 0.05) increase
bulb diameter (Table 1). Over all mean value of three
years showed that the highest bulb diameter (5.80 cm)
was recorded in 150 % N of RD but it was non-
significant with 125 % N of RD and the minimum bulb
diameter was found in 75 % N of RD obtaining value of
4.42 cm. In respect to the planting methods, onion
planted on ridges produced the maximum bulb diameter
of (5.29 cm) when compared with bed planting method
(5.12 cm). Planting methods and nitrogen interaction
was also found significant. Nitrogen at rate of 150 % of
RD with ridge planting produced bulb diameter of 5.85
followed by125 % N of RD in ridge planting however
statistically no difference was found among two
fertilizer levels in ridge and bed planting. In salt
affected field, reduction in root-zone salinity is one of
effective approach to enhance crop emergence and stand
establishment (Dong et al., 2008). Raised beds offered a
large surface area than ridges and under saline
conditions, salt accumulation on top of the beds
increased due to upward movement of groundwater
driven by evaporation (Deng et al., 2003; Qiao et al.,
2006 and Bakker et al., 2010). Comparable findings are
also stated by (Arif et al., 2001; Oswald et al., 2002;
Rasheed et al., 2003) that in maize, ridge planting gave
better results than other sowing methods. Results of
present study coincide with the reports of many
researchers that bulb length increase markedly in
response to nitrogen application (Hussaini et al., 2000;
Mandira and Khan, 2003; Lee et al., 2003; Yadav et al.,
2003; Reddy et al., 2005; Nasreen et al., 2007).

3.4  Bulb mass (g)

As far as bulb mass is concerned pooled data of three
consecutive seasons, showed pronounced effect of
successive increasing levels of nitrogen on bulb mass
and interaction of N x planting methods (Table 1).
Treatment using nitrogen at rate of 150 % of RD for
which the peak value of bulb mass (59.25 g) was
recorded against N at rate of 125 % of RD with bulb
mass of (58.78 g) however difference between these two
treatments was not large enough to reach the level of
significance. Results reflected that ridge planting
produced significantly higher bulb mass of (53.86 g)
than bed planting (50.94 g). Data regarding interactive
effect of nitrogen levels and planting methods showed
that nitrogen at rate of 150 % of RD with ridge planting
produce maximum bulb mass (60.93 g) which was
statistically alike with nitrogen at rate of 125 % of RD
with ridge planting followed by nitrogen at rate of 150
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& 125% of RD with bed planting. Optimum
fertilization in salt affected soil resulted in better crop
yields by improving nutrient contents in plant tissue and
soil solution (Adediran et al., 2004) and may produce
67 % of additional yield than normal field (Taiwo et al.,
2001). So optimum level of nitrogen that precisely
match crop requirements lessens the chances for N loss
as the plant is established and rapidly taking it up
(Andraski et al., 2000).The increase in bulb mass with
application of N at rate of 125 & 150 % of RD could be
ascribed to overall improvement in crop growth and
vigor, due to more root proliferation, improved nutrients
and water uptake, greater leaf number, more
photosynthesis and accelerated rate of assimilation
(Yadav et al., 2005). These results show responsiveness
of the onion to nitrogen fertilization and support the
earlier findings of many authors that the nitrogen
contributes markedly to production of larger bulbs.
(Baghour et al., 2001; Anwar et al., 2001; Ghaffoor et
al., 2003; Lee et al., 2003; Mandira and Khan, 2003;
Avrian et al., 2004; Gautam and Pande, 2005). Moreover
in ridge planting fertile soil is more loose with improved
aeration and moisture supply and low resistance to new
emerging roots for exploitation of more surface area for
nutrient acquisition might be the reason of better growth
in ridge sown maize crop (Chassot and Richner, 2002).

35 Bulbyield (tha™)

Bulb yield depicted in (Table 2) revealed significant
difference among the planting methods and different
nitrogen levels and interaction of nitrogen and planting
methods. N at rate of 125 & 150 % of RD were most
effective treatments in increasing bulb yield, 19.65 and
19.61 t ha® respectively however statistically both
treatments were alike and the lowest value of bulb yield
(15.60 t ha™) was noted where nitrogen was applied at
rate of 75% of RD. With respect to the planting
methods, ridge planting has better effect on bulb yield
(18.29 t ha™) as compared to bed planting (18.01 t ha™).
Interaction of nitrogen levels and planting methods
showed that the greater bulb yield (19.71 t ha™) was
produced with nitrogen at rate of 150 % of RD with
ridge planting and statistically was similar to nitrogen at
rate of 125 % of RD in bed planting and the minimum
bulb yield (15.38 t ha™) was achieved in 75 % N of RD
with bed planting. Arid to semi-arid climate of Pakistan
results in very low soil organic matter hence availability
of nitrogen for optimum plant growth and development
is very low and this situation becomes worse in salt
affected soil due to excess of CI™ which antagonizes the
uptake of nitrogen (Grattan and Grieve, 1999). The
increased in bulb vyield with increasing levels of
nitrogen can be justified by the fact that nitrogen
performs a critical role during photosynthesis and is also
an indispensable part of protein. It is vital for many
physiological and biochemical reactions of plant



Response of onion to different nitrogen levels and method of transplanting in moderately salt affected soil

metabolism (Balasubramaniyan and Palaniappan, 2001;
Epstein and Bloom, 2006) and ultimately vyield is
improved. The current results of this study are in strong
agreement with findings of different authors who
reported the stimulatory effect of nitrogen on onion
yield (Ehsan et al., 2002 ; Cizauskas et al., 2003;
Abdissa et al., 2011). Our results also confirmed the
findings of Choudhary et al., (2008) that in salt affected
field, salt accumulation increases on top of the beds, and
bigger bulb yield in ridge planting might also be due to
the more favorable soil conditions created by ridges.
That result in better roots development allowing the
plants to uptake more nutrients and moisture (Rasheed
et al., 2004; Amin et al., 2006; Abdullah et al., 2007;
Ghaffar et al., 2012). Similar results have been also
reported by Liu and Yong (2008) and Belachew and
Abera (2010).

3.6 Number of flower/umbel

As seems to be appearent from data, the Table 2
revealed that the additional response of nitrogen
fertilization and planting method on number of flowers
was statistically (P < 0.05) significant. 150 % N of RD
produced maximum number of flowers (150.33) which
was statistically alike with 125% N of RD and
consequently reduced number of flowers were
evidenced in 75 % N of RD having flowers of (134.83)
followed by N at rate of RD. In the case of planting
methods the maximum number of flowers (146.17) was
noted in ridge planting which differed significantly from
bed planting with 142.83 of flowers/umbel. Interaction
between nitrogen levels and planting methods showed
that N at rate of 150 % of RD with ridge planting
recorded the highest number of flowers (151.67)
however statistically no significant difference was found
among N at rate of 125 % of RD in ridge planting and N
at rate of 150 % of RD in bed planting. Being shallow
rooted crop, onion is highly responsive to nitrogen
application at high rate which markedly improved the
production. More surface area from bare top soils of bed
results more evaporation rates which leads to more salt
accumulation as compared to ridge. (Choudhary et al.,
2008; Cardon et al., 2010). Our results coincide with
findings of Liu & Young (2008) and Belachew and
Abera (2010).

3.7 Seed yield/plant (g)

The results presented in Table 2 revealed that the effect
of nitrogen fertilization and planting methods on seed
yield/plant was statistically (P < 0.05) significant.
150 % N of RD produced the maximum seed yield
(1.29 g) which was of slightly higher value than found
in 125 % N of RD, so statistically both the treatments
were similar and minimum seed yield was recorded in
75 % N of RD with seed yield of (0.73 g). In case of
planting methods the maximum seed yield (1.11 g) was

noted in ridge planting which differed significantly from
bed planting with 1.03 g seed vyield/plant. Interactive
effect of nitrogen levels and planting methods showed
that N at rate of 150 % of RD with ridge planting
recorded the highest value of seed yield (1.32 Q)
however statistically no significant difference was found
among N at rate of 150 % of RD in bed planting and N
at rate of 125% of RD in ridge and bed planting
respectively. By analyzing results obtained from three
consecutive seasons it could be concluded that N at rate
of 125% of RD is the dose which gave the best
response in interaction with ridge planting. These
findings are confirmed also by those, reported by Ali et
al. (2007) that N dose up to 150 kg ha® in onion
produced bigger number of flowers, better fruit set and
seed vyield significantly. Current findings corroborate
the report of Bakht et al. (2011) who suggested that
ridge planting rendered better growth conditions and
improved nutrient absorption capacity.

3.8 1000-seeds mass (9)

The results presented in Table 2 depicted that the
maximum 1000-seeds mass occurred by applying
nitrogen level of 125 & 150 % of RD. Treatment where
N was applied at rate of 150 % of RD produced the
maximum seed yield (2.37 g) which was statistically
alike with 125 % N of RD and the minimum 1000-seed
mass of (1.98 g) was noted at the dose of 75 % N of RD.
In case of planting methods the maximum 1000-seed
mass (2.24 g) was noted in ridge planting which differed
significantly from bed planting with 2.14 g seed mass.
Nitrogen levels and planting methods interaction
showed that N at rate of 150 % of RD with ridge
planting recorded the highest value of 1000-seed mass
(2.40 g) however statistically no significant difference
was found among N at rate of 150 % of RD in bed
planting and N at rate of 125 % of RD in ridge and bed
planting respectively. These results are in agreement
with previous findings which showed the positive
responses of N application on onion crops (Neeraja et
al., 2001; Diaz-Perez et al., 2003; Singh et al., 2004).

3.9  Economic analysis

Economic feasibility in financial terms of any
innovation or technique has primary importance in
deciding its wider adoption among farming community
(Khan et al., 2012). Economic analysis was carried out
at the end of study to evaluate the best and economical
nitrogen level and planting technique to grow onion
crop under salt affected conditions. Different planting
technique and nitrogen levels resulted in different net
income as indicated in the Table 3. Data regarding
economic analysis for different treatments revealed that
the highest net income (Rs. 300800 ha™) with cost
benefit ratio of (4.34) was earned with nitrogen
application at rate of 125 % of RD in ridge planting as
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compare to other treatments which may be due to more

economic yield.

4 CONCLUSION

In salt affected field among the agronomic practices,
planting methods are of substantial importance as
proper adjustment of plants in such field not only
ensures optimum plant population but also allows the
plants to exploit the soil and other external resources
more expeditiously and judicially towards growth and

higher yield production. Findings of the present studies
suggested the level of N at rate of 125 % of RD as a
way to unify with ridge planting method that would
promote the highest yield of onion crop under salt
affected soils.

Table 1: Different parameters of onion as affected by different nitrogen rates and planting methods under saline

conditions

Treatments Ridge Planting Bed Planting Mean
Plant height (cm)
Recommended dose (RD) 45.66 b 41.66 ¢ 43.66 b
75 % N of RD 37.66 d 34.33d 36.00 ¢
125 % N of RD 56.33 a 54.33 a 55.33 a
150 % N of RD 57.00a 55.33a 56.16 a
Mean 49.16 a 46.41 a
Number of leaves/plant
Recommended dose (RD)

7.66 d 6.66 e 7.16 b
75 % N of RD 6.33¢ 6.00 e 6.16
125 % N of RD 10.33 ab 9.33¢ 9.83a
150 % N of RD 10.66 a 9.66 be 10.16 a
Mean 8.75a 791b
Bulb diameter (cm)
Recommended dose (RD)

5.02b 4.66 C 484D
75 % N of RD 4.48 cd 4.36 d 4.42¢c
125 % N of RD 5.81a 573a 577 a
150 % N of RD 5.85a 575a 580a
Mean 5.29a 5.12b
Bulb mass (g)

Recommended dose (RD)

49.33 ¢ 47.10¢c 48.21b
75%Nof RD 4473 d 42.00 43.36 ¢
125 % N of RD 60.46 a 57.10b 58.78a
150 % N of RD 60.93a 57.56 b 59.25a
Mean 53.86 a 50.94 b

Means sharing the same small letters are statistically similar by LSD at P < 0.05
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Table 2: Different parameters of onion as affected by different nitrogen rates and planting methods under saline

conditions
Treatments Ridge Planting Bed Planting Mean
Bulb yield (t ha™)
Recommended dose (RD) 17.93 b 1754 ¢ 17.73 b
75 % N of RD 15.83 d 15.38 e 15.60 ¢
125 % N of RD 19.68 a 19.54 a 19.61a
150 % N of RD 19.71a 19.60 a 19.65a
Mean 18.29 a 18.01b
Number of flowers/umbel
Recommended dose (RD) 145.00 ¢ 141.67 d 143.33b
75% N of RD 137.33 ¢ 132.33 f 134.83 ¢
125 % N of RD 150.67 ab 148.33 b 149.50 a
150 % N of RD 151.67 a 149.00 ab 150.33 a
Mean 146.17 a 142.83 b
Number of seeds/plant
Recommended dose (RD) 1.06 b 0.92¢ 0.99b
75 % N of RD 0.76 d 0.71d 0.73 ¢
125 % N of RD 1.29 a 1.25a 127a
150 % N of RD 132 a 1.27 a 1.29a
Mean 111a 1.03b
1000-seeds mass (g)
Recommended dose (RD) 212b 1.98 cd 205b
75 % N of RD 2.05 bc 1.92d 1.98b
125 % N of RD 23923 23223 2.35a
150 % N of RD 240a 2.34a 2.37a
Mean 2.24 a 2.14b

Means sharing the same small letters are statistically similar by LSD at P <0.05

Table 3: Effect of different nitrogen rates and planting methods on net income and benefit: cost ratio (BCR) of onion

crop

Planting methods

Nitrogen levels Ridge Planting Bed Planting
Cost of Gross Net Benefit: Cost of Gross Net Benefit:
production | income | income | Cost production | income | income | Cost
(Rs.) (Rs.) (Rs.) (Rs.) (Rs.) (Rs.)
Recommended dose (RD) 85000 | 358600 | 273600 | 4.218824 85000 | 350800 | 265800 | 4.12
75% N of RD 75000 | 316600 | 241600 | 4.221333 75000 | 307600 | 232600 | 4.10
125 % N of RD 90000 | 393600 | 303600 | 4.373333 90000 | 390800 | 300800 | 4.34
150 % N of RD 92000 | 394200 | 302200 | 4.284783 92000 | 392000 | 300000 | 4.26
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