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ABSTRACT
KEYWORDS
) A field experiment was conducted to find out appropriate nutrient and weed management practices for
Onion yield maximization and nutrient uptake of onion during rabi 2018-19 at the experimental plot of
INM Regional Research and Technology Transfer Station, Keonjhar of Odisha. The experiment was laid out
in Split plot technique with fifteen treatments viz., Main plot belongs to Nutrient management (N) with
WM treatments i.e. Ni- Soil test based fertilizer recommendation (STBFR), N, - 50% STBFR + FYM (Based
Vield on N requirement), Ns-STBFR + Sulphur), while Subplots belongs to weed management (W) with
ie

treatments viz., Wy- Pendimethalin (PE) @ 0.8 Lha™, W,- Oxyflurofen (PE) @ 0.2 Lha™, Ws-
Uptake Pendimethalin (PE) @ 0.8 Lha™+ one hand weeding at 25 days after transplanting(DAT), W4-
Oxyflurofen (PE) @ 0.2 Lha™+ one hand weeding at 25 days after transplanting(DAT), Ws- one hand
weeding at 25 days after transplanting (DAT). The highest onion bulb yield of 16.72 t ha™ was obtained
under the treatment applied with Pendimethalin (PE) @ 0.8 Lha™ along with one hand weeding at 25
DAT, followed by Oxyfluorfen 0.2Lha"pre-emergence + 1 hand weeding at 25 DAT (15. 88 t ha™®). The
treatment combination of N,W; (96.83, 16.80, 57.73 kg ha™) was recorded the highest N, P, and K
uptake by crops respectively while N3Ws (51.39 kg ha™) was recorded as the highest S uptake by a crop
over the rest of the treatments.
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Influence of Fertilizer and Weed Management on Yield and Nutrient Uptake in Onion

1 Introduction

Onion (Allium cepa L., 2n=16), belongs to the family Alliaceae, is
one of the most important bulb crops used as fresh vegetable cum
spice crop grown for food of therapeutic and medicinal value.
Being a member of the Alliaceae family, it contains sulphur
compounds like allicin and allyl propyl disulfide, etc., which give
them their distinctive aroma and pungency (Meher et al., 2016).

India ranks first in area and second in production after China with
an annual production of 16-17 million tones which accounts for
around 20% of global production. In India, the total area producing
onion during 2016-2017 was 1270.4 thousand ha with 21563.9
thousand million tonnes production and 17.0 Million tonnes per ha
productivity (Horticultural Statistics at a Glance, 2017). Further,
around 60% of Indian onion is predominantly cultivated during
rabi season and harvested in April-May followed by 20% each
during kharif season (harvested during Oct-Nov) and late kharif
season (harvested in Jan-Feb) (Mishra et al., 2017). Even though
India is a leading country in terms of area and production of onion
but due to many factors, the productivity is very low as compared
to other leading countries in the world. Weed and fertilizer
management are two important aspects for the enhancement of the
growth and yield of the crop.

Generally, weed infestation causes about 40-80% of bulb yield
reduction (Anjali et al., 2017). Weeds compete with onion crops
for light, space, soil moisture, and nutrients resulting in a
considerable reduction of the bulb yield, quality, and value of the
crop and also increasing production and harvesting costs of the
crop (Hussain, 1983). As weeds result from the reduction of
profitability of onion crops, therefore, weeds must be controlled
well in time. A good weed management practice is essential for
good onion production (Tripathy et al., 2013).

As, onion is a heavy feeder of mineral elements so, nutrient
management practices play an important role in a good crop of
onion. However, in India, intensive cropping, imbalanced
fertilization, minimal usage of micronutrients, and limited
application of organic manures resulting in the diminution of soil
fertility (Manna, 2013). Further, the shallow root and dense
population of onions make them responsive to fertilizers. So, for
yield maximization, the onion crop requires higher levels of
nitrogen, phosphorus, and potash fertilizer. Due to consciousness
of health hazards and environmental safety, organic nutrient
management has got instigation (Maji & Das, 2008). Hence, it felt
necessary to assess the different nutrient management practices
along with an integrated approach for proper growth and yield.
Keeping the above facts in view, the present experiment was
conducted to evaluate the most viable nutrient and weed
management combinations in the onion crop for the North Central
Plateau Zone of Odisha.
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2 Materials and Methods

A field experiment was conducted at the experimental plot of
Regional Research and Technology Transfer Station (RRTTS),
Keonjhar of Odisha during rabi 2018-19. The experimental plot is
located at 21° 55° North latitude, 85° 37’ East longitude with an
altitude of 900 m above the MSL. The weather parameter in the
experimental field was observed with total rainfall of 816.7 mm with
42 numbers of rainy days during the cropping period and maximum
temperature (36.3 °C) during May 2019, minimum temperature (10.1
°C) during January 2019 (Gramin Krishi Mousam Seva report of
RRTTS, Keonjhar). The texture of the soil was the loamy sand type
with a pH of 6.4 and the average fertility status of the experimental
site was available nitrogen 325 kg ha™, phosphorus 18 kg ha™ and
potassium 106 kg ha™. The experiment was laid out in the Split plot
technique. There are fifteen treatments in the experiment viz., the
Main plot is for Nutrient management (N) with treatments N;- soil
test based fertilizer recommendation (STBFR), N.- 50% STBFR +
FYM (Based on N requirement), N3- STBFR + Sulphur while
subplot is for weed management (W) and having treatments W-
Pendimethalin (PE) @ 0.8 L/ha, W,- Oxyflurofen (PE) @ 0.2 Lha™,
WS- Pendimethalin (PE) @ 0.8 Lha™ + one hand weeding at 25 DAT,
W,- Oxyflurofen (PE) @ 0.2 Lha™ + one hand weeding at 25 DAT,
Ws- Only one hand weeding at 25 days after transplanting. Seven
weeks old seedlings of onion variety Nasik Red were transplanted in
the field with a spacing of 15 cm x 10 cm. All recommended
packages of practices were adapted uniformly to all the treatments
for raising a good crop and the nutrient and weed management
practices were done as per the treatments. Onion was harvested when
the tops of the crop begin to fall and the bulbs were mature too. The
data was recorded for yield (t ha™), fresh weight of the weeds (g m?)
and were subjected to statistical analysis (Gomez & Gomez, 1984)
and treatment comparisons were made by using a t-test at a 5% level
of significance. Further, the weeds were taken randomly from the
1.0 m? quadrate from the net plot area of each treatment, and data
were collected. To determine the N, P, K, and S content of plants
and weeds, the samples were dried at 70°C in an oven until
attained a constant weight. Then, the samples were sequentially
ground by an electrical grinder for further analysis, and the
required quantity of sample was weighed accurately with help of
an electronic balance and used for nitrogen (Micro-Kjeldhal’s
method), phosphorus (Vanadomolybadate phosphoric yellow color
method), potassium (flame photometric method) and sulphur (S)
estimation (Jackson, 1973). Based on the nutrient content and dry
matter accumulation in crops and weeds, the uptake of nitrogen,
phosphorus and potassium, and sulphur by crop and weed per
hectare were worked out using the formula given below and
expressed in kg ha™ (Nasreen et al., 2007).

Nutrient uptake (kg ha®) = Dry weight (kg ha™) x Nutrient
concentration (%) /100
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3 Results and discussion
3.1 Bulb yield

Significant variations were observed for the total bulb yield of
onion with the application of a different source of fertilizers (Table
1). Bulb yield of onion increased 17.8% in N3 (STBFR + S) than
N: (only application of STBFR). In conformity with these results,
De-Souza et al. (2015) also reported a 16% lower in productivity
of onion, when sulphur was not applied in the field. Similar
findings have also been reported by Mishra et al., (2017).
Integrated application of organic and inorganic produced a higher
yield than the application of only STBFR. The controlled release
of nutrients in the soil through mineralization of organic manures
by integrated application of both organic manure and inorganic
fertilizers might have facilitated better crop growth thus increasing
bulb yield (Mitra et al., 2010; Thangasamy & Lawande, 2015;
Prusty et al., 2019).

A significant increase in onion bulb yield was observed with the
application of both organic and inorganic fertilizer in addition to
weed management practice of pre-emergence application of
pendimethalin @ 0.8 I/ha along with one hand weeding at 25 days
after transplanting. The treatment combination of N,W5 recorded the
highest bulb yield (20.40 t ha™) followed by N,W, (18.4 t ha™) and
N,Ws (17.13 t ha™). However, the lowest bulb yield was recorded in
treatment NW, (11.2 t ha™) followed by NyWs and Ny Wh.

The highest onion bulb yields of 16.72 t ha™ were obtained under
the treatment applied with Pendimethalin (PE) @ 0.8 | ha™
supplement with one hand weeding at 25 DAT, followed by
Oxyfluorfen 0.2 I/ha pre-emergence + 1 hand weeding at 25 DAT
(15. 88 t ha). This might be due to good weed control, which
reduced the competition between crop and weed to a greater extent
and thus helped in faster growth and development of onion bulb,
resulting in higher yield (Patel et al., 2011).

3.2 Fresh and dry weight of weed

The dominant monocot weeds like Echinochloa colonum, Eleusine
indica, and cynodont dactilon and dicot weeds like Trianthema
ssp., Amaranthus spp., Eclipta alba were identified from the
experimental plots during the investigation. However, Cyperus
rotundus was the only sedge found throughout the cropping period
of the onion field. After 40 days of sowing, grasses, broad-leaved
weeds, and sedges accounted for about 61, 35, and 4% of the total
weeds in the weedy plot of the experimental field. Similar types of
weeds in the onion field were also described by Panse et al. (2014)
and Anjali et al. (2017).

Different fertilizer levels had also a significant effect on the fresh and
dry weight of the weeds. The fresh and dry weight of the weeds was
found to be lowest (49.12 g m? and 16.77 g m?) in Ny (application of
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STBFR only) and highest (80.10 g m? and 32.07 g m?) in N,
(application of 50% STBFR + 50% FYM based on N requirement).
Data in Table 1 indicate that integration of both organic (FYM) and
inorganic fertilizer, increased the availability of the nutrient for
growth and development of the weeds resulting increased rate of the
fresh and dry weight of weeds (Patel et al., 2012).

Different weed management treatments had a greater influence over
the fresh and dry weight of weeds per m? Among all the weed
management practices W,: Oxyflurofen (PE) @ 0.2 | ha™ (78.09,
30.44 g m™) recorded the highest fresh and dry weight of weed per
m? (Table 1). The maximum fresh and dry weight of weeds may be
due to the continuous and increased population of weeds which
might also be due to the higher amount of nutrient removal from the
experimental plot. However, application of either Pendimethalin
(PE) @ 0.8 | ha™ or Oxyflurofen (PE) @ 0.2 | ha™ along with one
hand weeding at 25 days after transplanting recorded the least fresh
and dry weight of the weeds. Present findings corroborated with the
findings of Tripathy et al. (2008), Dudi et al. (2011), Patel et al.
(2012), and Tripathy et al. (2013). However, among interaction,
N:W, (application of STBFR and pre-emergence application of
Oxyflurofen (PE) @ 0.2 | ha® along with one hand weeding at 25
days after transplanting resulted in the lowest fresh weight (38.42 g
m2) and dry weight (10.46 g m™) of weeds.

3.3 Nutrient uptake by crop and weed

The data presented on fertilizer management on nutrient uptake
crop and weed in Table 1 revealed significant variation among the
treatments. Uptake of N, P, K was found to be the highest under
the treatment both by crops (91.35, 14.59, and 50.69 kg ha™) and
weeds (4.45, 1.34, and 8.19 kg ha™). This might be because of an
increase in the rate of fertilizer, increased availability of these
nutrients in soil solution, resulting in higher absorption of nutrients
by the plants. However, both crop and weed uptake of S both by
crop (44.5 kg ha™) and weed (3.02 kg ha™) was found to be the
highest under the treatment Ns. The increase in nutrient uptake
may also be due to the better availability of nutrients both to crops
and weeds (Ananda Murthy et al., 2020).

The more nutrients are taken up by weeds affecting the availability
of nutrients to the crop, which adversely affected the crop resulting
in yield reduction and this was observed in the treatment W,
(Oxyflurofen (PE) @ 0.2 | ha™). The result of nutrients removed by
crops and weeds are presented in Table 1. Results of the study
revealed a significantly lower N, P, K, and S uptake by weeds
(2,57, 0.9, 5.68, and 1.5 kg ha™, respectively) and the highest
uptake by crops (83.52, 16.01, 52.93 and 44.06 kg ha™
respectively) were reported by W3 (pre-emergence application of
Pendimethalin (PE) @ 0.8 I/ha + Hand weeding at 25 DAT) while
the highest uptake of nitrogen, phosphorus, potassium, and sulphur
by weed and lowest by crop was registered under the treatment W.
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Table 1 Effect of Nutrient and Weed management on yield and nutrient uptake of onion

Treatments Bulb Yield  Fresh weight of  Dry weight of Nutrient uptake by ent uptake by weed (kg ha™)
(tha™) weed (g m™) weeds (g m™) ) p K
Nutrient Management
N1 12.46+0.95 49.12+2.70 16.77+0.90 64.43+3.20 12.45+0.75 43.67+1.30 27.32+1.10 3.21+0.65  1.09+0.14  6.46+0.95 1.730.15
N2 17.25+1.05 80.10+3.45 32.07+1.20 91.35+4.55 14.59+1.60 50.69+2.60 36.00+1.86 445+0.82  1.34+0.26  8.19+1.05 2.14+0.95
N3 14.68+0.72 63.73+2.95 24.37+0.75 78.53+2.95 16.01+0.95 47.09+2.70 44.50+1.92 3.78+0.80  1.24+0.25  7.41%0.72 3.02+0.82
CD (0.05) 0.65 3.74 1.60 131 0.25 0.95 2.7 0.37 0.08 0.5 0.19
Weed Management
w1 13.99+1.05 72.86+3.92 27.80+1.10 75.17+4.30 13.64+1.00 44.66+2.70 32.43+1.80 4.01+0.75  1.31+0.80  7.91+1.10 2.87+0.80
W2 12.92+2.95 78.09+4.15 30.44+1.05 71.77+2.05 12.57+0.55 40.79+2.05 27.77+1.96 5.32+2.00  1.52+0.60  8.53+2.00 3.20+0.70
w3 16.73+0.90 52.72+1.25 18.35+0.95 83.52+4.05 16.01+1.75 52.93+3.10 44.06+2.05 2.57+0.82 0.9+0.15 5.68+0.90 1.50+0.95
w4 15.88+1.60 54.09+1.50 20.62+1.86 81.63+3.00 15.06+2.00 50.14+3.05 40.20+1.86 347+115  1.11+0.25  6.86+0.55 1.66+0.60
W5 14.47+1.92 63.83+3.66 24.81+1.05 78.42+4.85 14.47+0.75 47.22+1.70 35.24+2.85 3.70+1.00  1.27#0.40  7.79+1.00 2.26+0.50
CD (0.05) 0.84 4.83 2.06 1.69 0.33 1.23 3.49 0.48 01 0.65 0.25
Integrated Treatments
N1wW1 11.77£0.72 56.5+1.25 20.32+1.10 63.17+4.05 11.77+1.00 41.50+1.30 22.72+1.95 3.5+0.82 121 6.77+1.10 2.44+0.80
N1w2 11.20+0.90 61.4+3.66 22.85+1.05 57.63+3.20 11.20+1.60 37.70+3.10 17.85+0.90 4.6+0.90 1.41+0.80 7.57+1.05 2.6+0.50
N1W3 14.03+£1.60 44.65+2.95 12.67+2.95 69.23+4.55 13.77£1.75 48.23+3.66 36.39+1.10 2.0+0.85 0.78+0.15 5.10+0.48 0.93+0.15
N1w4 13.40+1.00 38.42+1.30 10.46+0.90 67.80+2.95 13.10+0.95 46.47+2.60 32.58+1.30 2.8+0.80 0.86+0.10 6.00+0.55 1.04+0.42
N1W5 11.90+0.75 44.65+2.70 17.54+0.95 64.33+4.30 12.43+1.35 44.43+2.70 27.06+1.80 3.2+0.65 1.18+0.60 6.87+1.00 1.65+0.60
N2w1 16.17+0.95 91.84+3.45 35.44+1.20 87.70£3.75 13.73+0.80 47.63+3.55 32.78+2.10 4.6+1.00 1.42+0.50 9.23+1.10 2.76+0.45
N2W2 14.17+£1.92 96.42+3.10 38.62+1.86 85.43+4.15 12.23+0.55 43.57+2.95 26.66+1.15 6.4+1.15 1.65+0.75 9.60+1.05 2.840.95
N2W3 20.40+1.05 61.46+2.60 26.08+0.70 96.83+5.00 16.80+1.88 57.7+33.05 44.39+1.70 3.1+0.85 1.06+0.25 6.20+0.70 1.42+0.72
N2wW4 18.40£2.95 68.42+3.66 28.75+0.75 95.07+2.05 15.57£1.20 54.27+3.45 41.13+2.95 4.0£2.00 1.24+0.25 7.77+0.90 1.56+0.50
N2W5 17.13+1.60 82.35+3.05 31.48+2.05 91.70+4.05 14.60£1.92 50.27+2.65 35.06+2.45 4.2+0.85 1.34+0.40 8.17+0.65 2.18+0.72
N3wW1 14.03+£0.85 70.24+4.15 27.64+1.90 74.63x3.15 15.43+2.00 44.83+1.50 41.8+2.05 3.9+1.05 1.30+0.45 7.73x0.81 3.4+0.83
N3wW2 13.40£1.10 76.45%3.92 29.84+1.90 72.23+3.60 14.27+1.05 41.10£1.25 38.8+1.25 4.9+0.80 1.51+0.35 8.43+0.92 4.2+0.95
N3W3 15.77+£1.00 52.06+2.70 18.52+0.95 84.50+3.05 17.47+2.00 52.83+1.95 51.39+3.00 2.6+0.65 0.86+0.14 5.73+0.95 2.16+0.85
N3W4 15.83+0.90 55.44+2.05 20.44+1.45 82.03+3.90 16.50£1.70 49.70£2.05 46.9+2.00 3.6+0.950 1.24+0.30 6.80+0.52 2.38+0.65
N3W5 14.37+£0.90 64.48+3.55 25.42+2.15 79.23+2.85 16.37+0.75 46.97+£2.70 43.6+1.30 3.840.75 1.29+0.30 8.33+0.60 2.95+0.70
CD (0.05) 1.43 8.37 3.57 2.93 0.57 213 6.04 0.83 0.17 1.13 0.42
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Nutrient depletion decreased with the adoption of weed control
programme might be due to lower weed population and lower fresh
and dry matter production. These results are in agreement with the
findings of Patel et al. (2012).

The treatment combination of N2W; (96.83, 16.80, 57.73 kg ha™)
recorded the highest N, P, and K uptake by crops respectively
while NaW; (51.39 kg ha™) was recorded the highest S uptake by a
crop over the rest of the treatment combinations. However, the
treatment combination of N,W, was recorded the highest N (6.4 kg
ha™), P (1.65 kg ha), and K (9.60 kg ha™) uptake by weeds while
the treatment NaW, (4.2 kg ha*) was recorded the highest S uptake
by a crop over rest of the treatment combinations. These results
were supported by the research result reported by Nasreen et al.
(2007), and Patel et al. (2012).

Conclusions

Application of 50% STBFR and 50% FYM based on N
requirement along with weed management practice, pre-emergence
application of pendimethalin @ 0.8 | ha™ + Hand weeding at 25
DAT recorded highest bulb yield (20.40 t ha™) followed by NoW,
(18.4 t ha) and NoWs (17.13 t ha™) as well as highest nutrient
uptake.
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