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Response of late-sown wheat (Triticum aestivum) varieties to nitrogen levels*

I B PANDEY!, S PASWAN?, N K SINHA’ and R K PANDEY"

Rajendra Agricultural University, Pusa, Bihar 848 125

Received : 4 October 2005

Key word: Weat, Nitrogen, Late sown, Yicld attributes, Nitrogen uptake, Nitrogen-use efficiency

Cumulatively about 40% of weat arca in the state is
covered by late and very late-sown wheat, due to late vacation
of land by rice, early potato planting or late maturity of other
rainy (kharif) season crops. In addition to this a sizeable
chunk of area remain water logges till early or mid December
where wheat crop is sown in late December or even after
December. Sclection of suitable genotype is of prime
importance as the genetic potential of variety limits response
to nitrogen. Majority of soil of the state are deficient in
nitrogen and they respond well to this nutrient when added
to the soil. Moreover {low of newly evolved wheat varieties
makes it imperative to search out optimum dose of nitrogen
and to identify the most suitable wheat variety under late-
sown condition. The most of the research work with respect
to nitrogen nutrition of wheat are limited to normal sown
wheat (Triticun aestivum L. emend. Fiori & Paol.) and
information about late-sown wheat is meager. Keeping these
aspects in view, an attempt was made to assess the effect of
nitrogen on growth, yield attributes, yiclds and nitrogen-use-
efficiencies of the effect of nitrogen on growth, yield attributes,
yields and nitrogen-use-efficiencies of late sown wheat
varieties under late-sown conditions.

The field experiment was conducted during winter (rabi)
season of 2000-01 and 200102 at research farm of Rajendra
Agricultural University, Pusa (Samastipur), Bihar. The soil
was clay loam in texture, low in organic carbon ((.35%),
available N (216 kg/ha), P, O, (20.9 kg/ha) and K, O (117.9
kg/ha) contents with pH 8.7. The experiment was laid out in
randomized block design comprising 3 wheat varieties ("HP
1744°, "HUW 234’ and UP 262’) and 4 levels of nitrogen
(0,40, and 120 kg/ha). The treatments were replicated thrice.
The crop was sown 20 c¢m apart and 5 ¢cm deep in the soil
using the seed rate of 150 kg/ha on 21 and 23 December in
2000 and 2001, respectively. All plots were given 60 kg P,
O; and K,O as diamonium phosphate and muriate of potash.
respectively. Half of nitrogen and full does of phosphorus
and potash were applied at sowing and remaining half dosc
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of nitrogen as per treatment was top-dressed after first
irrigation in standing crop. The crop received 2 uniform
irrigations at erown-root initiation and boot stage. The crop
was harvest in the second week of April in both the ycars.
Dried grain and straw sub samples were analyzed for
Kjeldahls, N Nitrogen uptake (kg/ha) in grain, straw and
total (grain and straw) was cstimated as product of N content
and plant yield (grain, straw and total). Different estimation
on N efficiencies were made by using the following
calculations as:

Grain yield in treated plot (kg/ha)—
grain yield in control plot (kg/ha)

Nitrogen-use
efficiency (NUE)

Amount of N applied (kg/ha)
Nitrogen-efficiency ratio (NER), the efficiency of
nitrogen utilization was calculated :

Dry-matter yield at harvest (kg/ha)
NER b4 B b

N accumulation in crop at harvest (kg/ha)

Physiological index of absorbed nitrogen (PEIN) of the
treatment was calculated as ratio of kg grain produced to a
nitrogen absorbed in above ground dry matter at harvest
(Isfan 1990).

PEIN = Grain yield produced (kg/ha)

N-absorbed in above dry matter at harvest (kg/ha)

A quadratic response curve y=a + bx + cx* was fitted by
method of orthogonal polynomials to study the relationship
between the grain yield and levels of nitrogen. The equation
was fitted on the pooled grain yield of wheat for both the
years. The most profitable rate was derived by model x=1/2¢
(q/p-b), where q and p represent the cost of unit fertilizer and
unit produce, respectively. The dose for maximum yield was
calculated by employing the formula x= ~b/2¢. The constants
b and ¢ are same as in the response equation.

‘HP 1744 attained maximum plant height and recorded
signifiantly higher value of yield attributing characters, ie
titlers/m row length, leaf area index, panicle length and
grains/panicle than “UP 262" but was found to be at par with
‘HUW 234 except tillers/m row length in second year and
grains/panicle in both the yearrs (Table 1).

Grains/panicle and tillers/m row length in second year
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Table 1 Effect of bnitrogen levels on plant height, yield attributes and grain yield of wheat varieties
Treatment Plant height Tillers/m Leaf area Panicle Grains/panicle  Test weight  Grain yield Straw yield
{cm) at row length at  index (60 length (cm) (g) (tonnes/ha) (tonnes/ha) (tonnes/ha)
harvest harvest DAS)

2000- 2000- 2000- 2000- 2000- 2000- 2000- 2000~ 2000- 2000 2000— 2000- 2000— 2000~ 2000- 2000—

01 01 01 01 01 01 01

01 01 01 01 01 01 01 01 01

Varieties

‘HP 1744° 912 898 657 645 33 3.1 8.7
"HUW 234° 886 878 629 607 3. 29 8.5
‘UP 262’ 857 842 599 570 3.0 27 8.2

CD (P=0.05) 44 4.9 39 3.6 0.3 0.3 0.2
Nitrogen levels (kg/ha)

0 81.3 802 513 486 23 20 7.7
40 867 862 602 577 3.1 3.0 8.3
80 919 900 673 657 3.5 32 8.8
120 9.0 927 724 709 37 34 9.0

CD (P=0.05) 5.0 5.7 4.4 4.1 0.3 0.3 03

82 508 487 364 360 28 27 4.1 39
80 487 461 360 354 27 25 39 3.7
76 461 437 354 345 25 2.3 3.6 34
03 2.0 1.8 NS NS 01 0.2 0.2 0.2

72 433 409 334 324 17 1.4 2.5 21
7.8 480 453 362 356 25 22 37 33
82 506 482 368 364 3.1 3.0 44 44
85 521 503 373 368 34 34 49 49
0.4 2.3 2.1 2.0 1.8 0.2 0.2 0.3 0.3

differ significantly among the wheat varietics. Plant height
increased with increasing levels of nitrogen only up to 80 kg/
N/ha further increase in nitrogen level fail to produce
significant effect on plant height. Similar effects were recorded
with other yield indices except tillers/m row length which in
significantly with increasing levels of nitrogen up to 120 kg
N/ha. Test weight recorded at all nitrogen levels was at par
and significantly higher than control. This might be due to
increased accumulation of photosynthates from source to
sink with increased level of nitrogenous fertilizer. Similar
results were also observed by Singh and Agarwal (2005).

Grain and straw yields differed significantly among the
wheat varieties (Table 2). ‘HP 1774’ gave significantly higher
grain and straw yields than ‘HUW 234’ and ‘UP 262’. This
might be due to better expression of yield attributing
characters which led towards and increase in grain yield.
This finding confirms the result of Thakur e al. (1995).
There was a significant increase in grain yield with an increase
in level of nitrogen up to 120 kgN/ha. The response of wheat
varieties, ‘HP 1774" and "UP 262’ to nitrogen was worked
out to be quadratic where the grain yield of wheat variety,
‘UP 262" increased linearly with an increase in the dose of
nitrogen. Maximization of grain yield of ‘HP 1744’ and ‘UP
262’ can be obtained at 136 and 112 kg N/ha, respectively.
However, most profitable rate of nitrogen worked out to be
64.4 and 66.6 kg N/ha for ‘HP 1744" and ‘UP 262’
respectively. Significantly higher yield with increasing level
of nitrogen might be owing to better N-uptake leading to
greater dry-matter production and its translocation to the
sink. Increased effectively tillers/unit area and complementary
effect of other yield attributing parameters cumulatively
enhanced the grain yield with increasing level of nitrogen.
The straw yield also increased significantly with increasing
level of nitrogen during both the years. Vigorous growth
(plant height) with increase in nitrogen level resulted higher
straw yield. Similar result was also obtained by Verma et al.
(2000) and Sharma (2002).
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Protein content in grain was unaffected by wheat
varieties. The protein content recorded at all the nitrogen
level was at par and significantly higher than control. This
might be due to increased uptake of nitrogen by crop plant
which ultimately was converted into higher amounts of amino
acid. Singh er al. (1992) also reported the similar result.

Variety, ‘HP 1744 recorded significantly higher net
returns and benefit : cost ratio than “UP 262’ but was found
to be at par with ‘HUW 234’except net returns in first year.
‘UP 262’ althought recorded significantly lower net return
than HUW 234 but benefit : cost ratio did not differ
significantly among these varieties. Net returns increased
significantly with increasing nitrogen levels and recorded
maximum value at 120 kg N/ha. However, benefit : cost ratio
increased significantty only up to 80 kg N/ha further increase
in nitrogen level fail to produce significant effect on benefit :
cost ratio. This was obvios due to increase in cost of fertilizer
with no commensurate increase in the yield of crop.

N-uptake differ significantly among the wheat varieties.
‘HP 1744’ recorded the maximum uptake and ‘UP 262’
lowest. This was owing to production of higher amount of
crop biomass. The uptake of nitrogen by crop increased
significantly with successive increase in nitrogen level. The
highest level of nitrogen recorded the maximum N-uptake
which was significantly higher than other levels of nitrogen.
This was because of higher availability of nitrogen which
resulted in enhanced nitrogen content in plant tissues and
higher biomass production at higher nitrogen levels. Shivanker
et al. (2000) also reported similar results.

The wheat varieties did not show significant influence
on nitrogen efficiency ratio and physiological efficiency
index of nitrogen. However, nitrogen levels had significant
effect on nitrogen efficiency ratio and physiological efficiency
index of nitrogen (Table 2). Agronomic nitrogen-use
efficiency declined with an increase in nitrogen level and
recorded lowest value at 120 kg N/ha which was significantly
lower than 40 kg/ha. This might be due to losses of nitrogen
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Table 2 Effect of nitrogen levels on protein content, N-uptake and efficiencies of nitrogen of wheat varieties
Treatment Harvest Protein Total N- NUE (kg Nitrogen Physiological ~ Net returns Benefit :
index content in uptake by grainkg efficiency efficiency (Rs/ha) cost ratio
(%) grain (%) crop (kg/ha) Ny ratio index of N
2000- 2000— 2000— 2000— 2000- 2000- 2000- 2000- 2000— 2000- 2000- 2000- 2000— 2000 2000-2000-
0l 0] 01 01 01 0l 01 0l 01 01 01 01 0] 4] 01 0
Varieties
‘HP 1744 407 407 1174 1168 685 647 183 200 1023 1032 417 419 128223 116762 1.9 1.10
‘HUW 234 407 406 1176 1174 643 600 165 195 1022 1035 416 417 113662 100414 1.06 094
‘UP 262° 406 405 1175 1172 592 S50 185 173 1023 1037 41.6 420 96351 83212 089 078
CD (P=0.05) NS NS NS NS 39 35 NS NS NS NS NS NS 16725 15891 0.17 0.19
Nitrogen levels (kg/ha)
0 402 400 1162 1155 392 330 - - 1052 1067 423 426 37720 17318 038 0.13
40 406 405 1173 1168 603 533 215 209 1028 1041 418 420 103868 81542 100 079
80 409 408 11.80 1177 735 718 173 197 1010 1020 41.3 415 141790 137943 1.31 1.28
120 410 410 1185 1183 830 813 146 162 1000 1010 411 413 16760.0 16372.0 1.49 145
CD (P=0.05) 0.5 06 016 019 45 4.1 3.5 3.7 0.3 0.9 0.1 0.3 19297 18349 020 022

in soil. The higher N-efficiency ratio, which indicated the
efficiency of N- utilization by wheat (kg dry-matter produced/
kg nitrogen absorbed) and physiological efficiency index of
nitrogen (ratio of kg grain produced/kg N- absorbed in above
ground plant dry matter at maturity) were observed in control
which were significantly higher than other levels of nitrogen
and decreased significantly with each unit increase in nitrogen
level except Physiological efficiency index of nitrogen in
second year. In second year physiological efficiency index
of nitrogen decreased signiticantly only up to N 80 kg N/ha.
The most profitable dose of nitrogen for wheat varieties
‘HP 1744 and ‘UP 262" was worked out to 66.4 and 66.6 kg/
ha, respectvely, grain yield of ‘HUW 234’ increased linearly
with increasing dose of nitrogen. The lower level of nitrogen
recorded higher value of nitrogen-use efficiency, nitrogen
efficiency ratio and physiological efficiency index of absorbed
nitrogen and decreased with increasing level of nitrogen

SUMMARY

A field experiment was conducted during winter (rabi)
season of 200001 and 2001-02 at research farm of Rajendra
Agricultural University, Pusa (Samastipur) to study the
response of late-sown wheat (Triticum aestivun L. emend.
Fiori & Paol) varieties of nitrogen levels. ‘HP1744" recorded
significantly higher yield attributes, grain, straw yield. N-
uptake, net returns and benefit: cost ratio than ‘UP 262'.
Protein content of grain remained unaffected among the
varieties. Tillers/m row length, grain, straw yield, N- uptake
and net returns increased significantly with successive
increase in nitrogen level up to 120 kg/ N/ha. However, other
yield attributes and benefit : cost ratio increased significantly
up to 80 kg N/ha. Application of 80 and 120 kg nitrogen
recorded significantly higher protein content in grain than
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control. The most profitable dose of nitrogen for wheat
varietes ‘HP 1744’ and ‘UP 262’ was worked out to 66.4 and
66.6 kg N/ha, respectively, grain yield of ‘HUW 234’
increased linearly with increasing dose of nitrogen. The
nitrogen-use efficiency, nitrogen efficiency ratio and
physiological efficiency index of absorbed nitrogen were
higher at lower level of nitrogen and decreased with increasing
level of nitrogen.
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