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ABSTRACT

Five levels of nitrogen viz.; 0, 50, 100, 150 and 200 kg/ha and boron at the rate of 0
and 1.1 kg/ha was given as a soil application to Kharif onion cultivar N-53.
Nitrogen nutrition in varying doses affected the vegetative growing attributes in
onion plants. The number of leaves, its length and breadth was boosted to the
maximum under 150, 200 and 100 kg/ha respectively. The size of bulb in terms of
diameter and length was maximized when 100 N/ha was applied. The number of
roots and bulb/green top ratio was noted to be greater under 100 kg N followed by
50 kg N/ha. Yield of onion was registered to 33.92 and 33.83 t/ha under N5y and
N-go doses, respectively. Boron nutrition improved the vegetative growth of leaves
and bulbs, bulb/green top ratio, number of roots and yield of Kharif onion as
compared to control. Interaction of the nutrients further increased the growth and
yields attributes of Kharif onion. .

INTRODUCTION

Fertilizer is one of the most important inputs for increasing the productivity of onion. The
nutrient requirement of this crop is quite high due to its bulb formation and high dry matter
production per unit area. The Kharif season onion, which accounts nearly 39.55 percent
production, is prone to nutrient losses from the.soil due to high rainfall and temperature. Indian
soils are deficient in nitrogen and as such any manurial schedule without nitrogen cannot be
imagined. Boron is an important microelement essential for translocation of carbohydrates and
metabolism of nitrogen and calcium. The deficiencies of these nutrients have been increasing
due to intensive cultivation particularly in sandy soils. Keeping it in view, present study was
conducted to find out the optimum dose of nitrogen, boron and their interaction on growth and
yield of Kharif onion Cv. N-53.

MATERIALS AND METHODS

The experiment was conducted at the Horticulture Garden, CSAUA&T, Kanpur during Kharif
season 2000. Ten treatment combinations with five level of nitrogen (0, 50,100, 150 and 200 kg
/ha) and two level of boron (0 and 1.1 kg/ha.) were replicated thrice in factorial randomized
block design. The soil was sandy loam with 7.5 pH, 1.99 percent OM, 0.2 ppm B and 398, 45
and 300 kg NPK/ha, respectively. Nursery was placed on 22™ June and 45 days old seedlings
were transplanted maintaining 20 x 10-cm spacing. Phosphorus and potash were applied as
basal @ 50 and 100 kg/ha through SSP and MOP, respectively. Full dose of boron and half dose
of 'N' were applied as per treatment through borax and urea, respectively at the time of final
land preparation. The total rainfall during experiment period was 706.4 mm and average daily
temperature was recorded maximum (31. 12°C) in June and minimum (15.10° C) in December.

Other cultural operations were applied as per recommendation. Observations were recorded on
number of leaves, length and breadth of longest leaf, diameter and length of bulb, number of
roots, yield of bulbs and bulb to green top ratio.

56



RESULTS AND DISCUSSIONS

Size of Leaves

Among the five doses of nitrogen. 200 kg/ha proved most effective and produced the largest
leaf (45.77 cm) followed by 150 (4420 cm) and 100 (43.40 cm) kg N/ha treatment,
respectively. However, control and 50; 50 and 100 and 150 and again 100 and 200 kg N/ha
remained statistically at par. Between two doses of boron, 1.1 kg/ha. produced significantly
longer leaf (44.19 cm) than its control (42.50 cm). The interaction N2go Bsp maximized length of
leaf (47.23 cm) followed by Niso, Bi.i, Nso. Bo. Nigo, Bi.1, respectively, the minimum being
under Nso Bg (39.47 cm). The details of which are being presented in Table 1.

The breadth of leaf was affected by application of nitrogen only. Wider leaves (1.35 cm) were
recorded under 100 kg N/ha, followed by 50 (1.32-cm) kg N/ha. The plants under control
showed relatively narrow leaves (1.17 cm). Application of 100 and 50 and 200 kg N/ha proved
statistically at par in this regard. The application of boron and its interaction with nitrogen could
not affect the breadth of leaves significantly.

Application of nitrogen in maximum dose could cause more succulent leaves and thus more
water loss decreasing turgor pressure, which ultimately affected the stomatal conductivity
thereby producing wider leaves. In onion, most of the stomata lies at lower surface, which sink
when conditions of excess evaporation occurs. Boron plays important role in nitrogen
metabolism. hormone movement and in cell division. When boron is in optimum in leaves, the
supply of carbohydrate to the meristematic tissues is increased which in turn improve the
vegetative growth (Baghel and Sarnaik, 1988). It was interesting to note that application of
nutrients increased the length of onion leaves to a greater tune than the width. The findings are
in accordance with the reports of Patil er al. (1984) and Singh (1995)

Size of Bulb

Application of nitrogen improved the length of bulb from 3.47 cm to 4.0 cm and boron
increased it from 3.90 cm to 4.05 cm. The interaction of nitrogen and boron did not show
significant effect. The largest bulbs (4.47 cm) were however recorded in Njg B treatment
followed by Nago By (4.11 cm). Longer onion bulbs are however not preferred and therefore
have poor market value. Every increase in dose of N increased the diameter of onion bulbs
significantly over control. Larger bulbs in terms of diameter (5.33 cm) were harvested when 100
kg N/ha was applied, it was however, followed by 200 and 150 kg N/ha. Smallest bulb showing
431 em diameter were recorded under control N treatments i.e. 50, 100, 150 and 200 kg N/ha
were noted to be statistically at par. The growth of bulb increased linearly up to 100 kg N/ha
(5.33 cm), which decreased at higher doses. Similarly the applications of boron caused
significant increase in the diameter of bulbs from 4.78 cm to 5.11cm. The N x B interactions
being statistically not significant varied from 3.82 to 5.57 cm showing numerical increase.

The diameter of bulb is a parameter of paramount importance. Reduction in onion diameter at
higher doses as compared with the respective lower level of N indicated that application of
more than 100 kg N/ha would be a waste in Kharif season onion crop. The findings are in
agreement with Rodriguez ef al. (1999) and Khasia and Flodi (1998) in respect of nitrogen and
Baghel and Saranik (1998), Singh and Tiwari (1996) and Singh (1995) in boron.

3 1]



Number of Roots per Plant

Results in Table 1 indicated that the number of roots per plant was significantly affected by
application of boron and its interaction with nitrogen. However, nitrogen alone failed to alter the
production of roots in onion to the level of significance. Boron increased the number of roots
per plant from 70.13 (By), to 78.13 (By.). N5y maximized the production of roots (87.00) per
plant followed by B;; Njso (83.63) and B Njgo (82.00), the minimum being under By Njso
(61.00) treatment. The onion is a monocot plant and as such it possesses adventitious roots.
Since it is not a deep-rooted crop, the increase in the number of roots is more important because
greater the number of roots more will be the absorption of food materials from the soil.
Nutrition of boron increased the number of roots due to its pivotal role in the production and
functioning of plant tissues. The findings are in agreement with the report of Singh (1995) in
onion.

Yield of Fresh Bulb (t/ha)

Nitrogen fertilization at the rate of 150 kg/ha produced highest yield (33.92 t/ha) followed by
200 kg N (33.83. t/ha.), where as lowest yield (20367 t/ha) has recorded under control.
However, the levels of 100 kg, 150 kg and 200 kg N/ha were found statistically at par. There
was a linear increase in yield with every increase in dose of nitrogen up to 150 kg/ha. Boron
nutrition increased the yield significantly from 27.97 to 31.33 t/ha. The interaction of nitrogen
and boron did not affect the yield significantly. However, the yield/ha varied from 19.33 to
35.00 t/ha exhibiting numerical increases. B ; Njop (35 t/ha) gave the maximum yield where as
the minimum was recorded under Ny B, (19.33 t/ha). The ultimate aim of experimentation is to
maximize the yield of quality bulbs. In the present investigation, both the nutrients, viz.,
nitrogen and boron increased size and yield of onion bulbs significantly. The findings are in
agreement with the reports of Singh er al. (1982), Patil et al. (1984), Kashi and Flodi (1998) in
respect of nitrogen; and Singh and Tiwari (1996), Sindhu and Tiwari (1996), and
Mukhopadhyay and Chattopadhyaya (1999) in boron.
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Table 1: Effect of nitrogen and boron on vegetative growth, yield, yield contributing
components and number of roots in onion.

Treatments No Nso N oo Nis0 Nago Mean S.E.diff.+ C.D.
. : (5%)
C T Numberof leaves S ol e ki
B, 853 807 860 827 773 8.21 N 0.28 0.60
By 8.40 8.73 867 927 7.06 8.43 B 0.18™ -
Mean 8.47 8.40 8.63 8.77 7.40 - NxB 041 .
Length of leaves (cm.)
Bo 4073 39.47 4247  42.67 4727 4250 N 0.96 2.01
By, 4120 4540 4433 4573 4427  44.19 B 0.61 1.27
Mean 4097 4243 4340 4420 4577 - NxB 1.36 2.85
Breadth of leaves (cm.) '
By 1.15 1.29 1.32 1.24 1.34 127 N 0.04 0.06
By 1.18 1.35 1.39 1.32 122 1.29 B 0.03" .
Mean 1.17 1.32 135 1.28 1.28 « NxB 0.06™ -
Diameter of bulbs (cm.)
Bo 3.82 504 508 499 | 496 478 N 0.02 0.43.
By, 4.79 484 557 5.15 5.21 5.11 B 0.13™ x
Mean 431 494 533 507 5.09 £ NxB 0.06™° L
Length of bulbs (cm.)
By 3.79 380 409  3.86 3.89 3.90 N 0.20 0.28
B, 3.69 402 447 393 4.11 4.05 B 0.13™ -
Mean 3.74 396 428  3.90 4.00 - NxB 028N "
Number of roots
By 7900 63.67 7400 6100  73.00 70.13 N 248N ’
By, 67.00 87.00 82.00 83.67 71.00  78.13 B 1.57 3.30
Mean 73.00 7533 . 78.00 72.33 72.03 > NxB 3.51 738
Yield of fresh bulbs (t./ha.) )
By 1933 2333 31.67 3283 3267 2797 N 1.13 274
By, 2200 29.67 3500 3500 3500 3133 B 0.83 3.88
Mean 20.67 2650 3333 3392 33.83 ; NxB 1.85" .
Bulb: Green top ratio
By 3.16 340 327  3.02 237 3.04 N 0.20 0.43
By, 3.10 378 4.17  3.19 270 3.39 B 030 0.27
Mean 3.13 350 ~ 372 34D 253 s NxB 0.29™ 5
Bulb and green top ratio

Application of both the nutrients altered bulb and top ratio significantly. The highest ratio (3.72)
was found in 100 kg N/ha, followed by 50 kg N (3.59). However, 50 kg N and 100 kg N proved
statistically akin. Nutrition of boron also caused significant variation in the bulb/top ratio (3.04
to 3.39). The improvement in bulb/top ratio caused by fertilization of N and B, may be
attributed to the optimal vegetative growth in the particular treatments, which might have
facilitated photosynthesis triggering the translocation of photosynthates to the bulbs. It was
interesting to note that the interaction of these nutrients was found not to be significant.
However, maximum bulb to green top ratio was registered in Nigp B1.1.(4.17) and minimum in
Nago Bo (2.37). -
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