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Response of nitrogen use efficiency and agronomic characteristics of winter wheat to
rate, time and method of nitrogen application
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ABSTRACT

In order to evaluate of nitrogen use efficiency and agronomic characteristics of winter wheat to rate, time and
method of nitrogen application, this study was carried out in the field of Payaam Nour Arak University in Markazi
province in 2011. A factorial arrangement of treatment in a randomized complete block design with three
replications was used. Factors were included 1- time of nitrogen application (T;= 50% of nitrogen in sowing date +
50% of nitrogen in tillering stage, T,= 50% of nitrogen in tillering stage + 50% of nitrogen in stem elongation, Ts=
50% of nitrogen in stem elongation + 50% of nitrogen in heading stage), 2- rate of nitrogen application (R;= 150 kg
ha® urea, R,= 300 kg ha™* urea) and 3- method of nitrogen application (M= mix with soil, M,= using by irrigation,
Ms= foliar application). Each plot consisted of 4 rows, 5 m long. Results indicated that the using time affected on
the characteristics such as: stem height, peduncle and spike length, number of spike per m, number of grain per m’
2 spike biological yield, economical yield of spike, and nitrogen use efficiency significantly. The effect of nitrogen
rate was significant on stem height, peduncle and spike length, number of grain per m?, spike biological yield and
nitrogen use efficiency, too. Results indicated that the nitrogen use efficiency was significantly higher than of other
treatments in foliar application of urea fertilizer (150.4 %) and using nitrogen by irrigation (14.07 %).

Key words: Harvest index, Peduncle lenght, Spike yield, Urea, Weight of hectoliter.
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Table 1- ANOVA of some important traits of winter wheat

S.0.V. df  Nitrogen  Hectoliter ~ Spike  Economical Spike Number  Number  Spike  Peduncle
use weight harvest yield of biological  of grain  of spike  lenght lenght Stem
efficiency index spike yield perm?  perm? height
Replication 2 11230™ 37.75™  3471" 1.007™ 8.86*  1438720™ 13006.74* 210™  16.65*  4867™
Time of consumption ~ , 56250 ** 19.42" 3.94™ 414 % 820* 5802533 ** 1110590 * 17.87 ** 107.28 ** **
2484.31
Rate of consumption ~ ;  8735.07**  9414™  1622™ 474" 14.10* 14097468 ** 7233.79™ 87.65** 23312 ** **
6474.73
T **
(TimexRate) 2 56260 ** 8.89™ 35743 16.25 ** 27.01**  1527581™ 158525 0.30™ 580" 9422
Method of o 130.88 ** * 12,13 ** 514™  2422461™ 12269.79* 19.32**  11.63™ o
consumption 2 11007567 282.97 2081.74
(TimexMethod) 4 41598 ** 452" 89.44™ 204" 321™  1701929™ 110410™ 121"  541™  43.10**
(RatexMethod) 2 3818.16** 6.35™ 95,55 ™ 207" 24.17*% 11717068 ** 412524™ 021™ 432"  83.02"™
(TimexRatexMethod) ~ ,  596.81** 487" n 2.98"™ 27.14** 2722463 * 11150.93* 0.44™  7.66™  5435™
126.52
Error 34 61.64 25.41 59.58 118 2.45 773231 3269.42 053 4,09 50.79
CV (%) - 13.15 6.77 11.61 8.31 8.01 9.46 16.41 7.60 11.58 6.94
Do )0 S5 g Jizl zohaw (o o g o g mé oS Ay w5, NS

Ns * and **: Non significant, Significant at the 5% and 1% probability levels respectively
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Table-2 Mean comparison of interaction effects of wheat agronomic traits

Number of Number of Spike biological Nitrogen use
Factors spike perm~  grain per m’ yield efficiency (%)
2 2 (9. 10 plant™)

150 Mix with soil 41337 10130 %° 21.03"¢ 20359
2ce kg ha™* of By irrigation water 253.3¢ 8920 °* 21.47°¢ 18.78 ¢
3 £ ke urea Foliar 396.7 *° 9236 >* 20.37 ¢ 204.20
; L‘? g’ A B A a-d b-e b-e d
S 25 300 Mix with soil 356.7 9066 20.73 10.00
8 = kg ha’l of By irrigation water 436.7 % 11330° 18.33 de 11.96 d

urea Foliar 400.0 *° 10630 ® 19.57 °* 123.40°
o 150 Mix with soil 317.0"¢ 8841 °* 2217%® 18.40 ¢
£ \§ 5 kg ha™ of By irrigation water 2940 @ 8805 °* 15.33 % 18.26 ¢
=32 urea Foliar 381.3%° 7654 ¢ 19.80 >* 191.8°
== 300 Mix with soil 349.3 ¢ 9451 ™9 18.20 % 9.950 ¢
s g E kg ha of By irrigation water 3227 9511 ¢ 24.10° 10.14 ¢
i urea Foliar 380.0*° 11290 * 17.97 115.00 ¢
> 150 Mix with soil 326.7°" 9066 " 18.67 °* 18.89°
£E£3 kg ha'* of By irrigation water 328.7 ¢ 8255 % 15.10 ¢ 17.33¢
= § @ urea Foliar 320.0"° 8183 * 17.70 *° 1437°
£ %5 300 Mix with soil 349.0°¢ 8083 ™ 20.10"° 10.27°¢
S g 3 kg ha of By irrigation water 288.3% 7590 © 20.20 >° 7.95¢
© urea Foliar 356.7 ¢ 11330 21.63 % 124.10°¢
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Means which have at least one common letter are not significantly different at the 5% level using DMRT
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Table 3- Mean comparison of main effects of wheat agronomic traits

Spike Hectoliter Harvest Economical Peduncle  Stem
Factors Levels length weight index of yield of spike length height
(cm) (Kg. 100 liter?)  spike (%)  (g.10 plant™) (cm) (cm)
50% in sowing time+50% 10.77¢# 73.37% 65.97° 13.32% 2569% 1151°%
in tillering stage
Time of urea 50% in tillering stage 9.01° 74.58° 66.89 ° 13.43% 2418°  101.4°
fertilizer +50% in Jointing stage
consumption  50% in jointing stage+50% 9.08° 75.43% 66.61°% 12.55° 20.92° 91.68°
heading stage
Rate of urea 150 (kg ha™) 8.34° 73.14% 65.94° 12.80% 21.52°  91.76°
fertilizer 300 (kg ha) 10.90* 75.78% 67.04 2 13.40° 25.67% 113.7°
consumption
Method of Mix with soil 9.61° 71.56° 66.64 ® 13.39?% 2394%® 9435°
urea fertilizer By irrigation water 8.58°¢ 7494 62.45° 12.17° 22.68° 98.93°
consumption Foliar 10.66% 76.88% 70.38% 13.73° 24.17%  1148°

5,105 o0 gy Jleisl mlan j0 SOl (glarals siz fygel j0 (g5lel NS Wi ls S i B 4 ol Siles
Means which have at least one common letter are not significantly different at the 5% level using DMRT
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