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The Effect of Urea Foliar Application on Grain Protein and Nitrogen Remobilization
in Sardari Wheat Ecotypes in Both Rainfed and Irrigated Conditions
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Table 1: Geographical location and climatic characteristics of the test site
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Climatic characteristics
47°:26' Longitude 2béls Jsb
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1346 meter Elevation above sea level Lo b 51 gl
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150 Average annual temperature Alls &)l a0 hwgie
21.8°¢ and +41°¢ Absolute maximum and minimum temperature llas &l az o Jlas 5 2Slas
Silty-clay Soil texture S cab
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Table 2: Some physical and chemical properties of the test site
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phosphorus (mg/kg) (ds/m)
(mg/kg)
14.6 42.4 42 610 12.8 0.09 1.04 7.63 0.67
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Table 4: Summary of the results of analysis of variance the time of foliar application of urea, cultivar and their interactions
on total soluble carbohydrates, grain protein, grain hardiness, zeleny number and gluten index in the rainfed condition

Olaye (Sl
MS
e el T FESIR
sy cilsy pasly O3 oame S e o JUSI QL8 = j] Olyeis glie
@ls 39 5 O s (35,55 3l 395 03975 3z Jush el SOV,
Grain ) Nitrogen ha;vestin The contribution of Nitrogen Nitrogen df
nitrogen 9 index g nitrogen transfer from remobilization remobilization
Y nitrogen to grain efficiency
0.03" 0.44" 55.28™ 95.56™ 200.37™ 2 <ok
Block
0.20" 4553" 276.82" 28.28" 2043.27" 2 Ol
Nitrogen
0.004 1.02 24.02 27.92 99.96 8 e
Error
0.05™ 389" 33.11" 77.69" 138.86™ 13 S5
Genotype
0.002" 0.97" 11.59" 24,50 52.61™ 26 TP X O3er
Nitrogen x Genotype
0.006 142 12.89 31.30 63.47 156 Lo
Error
3.48 136 175 951 17.86 (30,3) iS5
CV (%)

de )0 S5 g iy Jleiml mhaw 5o lo g BWE slyls lo e e o Sy s g 5 NS
ns, * and **: Are meaningless, respectively, with a significant difference in the probability levels of five and one percent
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Table 4 continued: Summary of the results of analysis of variance the time of foliar application of urea, cultivar and their interactions on grain protein, Nitrogen harvest index,
Nitrogen remobilization, Nitrogen remobilization efficiency and The contribution of nitrogen transfer from nitrogen to grain in the rainfed condition

Slayo 5eSilee
MS wolilaz o Sl aolio
Jslre slaclomms S U5 wlo (o Ol &y oe wls ey df S.0.V.
Total soluble carbohydrates Grain hardness Gluten Number of zeleny Grain protein

1.02™ 9.52" 11.60™ 53.58™ 1.147 2 Block Sobs
4.63" 186.93™ 279.14™ 1530.39" 8.33™ 2 Nitrogen 059
1.03 4.24 8.79 17.07 0.15 8 Error Uas-
6.90" 13.50™ 58.93™ 91.92" 212" 13 Genotype WYY
3.80™ 1.09™ 4.40™ 17.09™ 0.08™ 26 Nitrogen x Genotype G955 X g
2.72 2.50 7.03 29.79 0.24 156 Error Uas
30.42 1.93 12.06 13.84 3.46 - CV (%) (00,0) Ol pss o

Ao Sy g g Jlio ! e jo lo gae B sl )ls lo gime e oI Sy s g 5 NS
ns, * and **: Are meaningless, respectively, with a significant difference in the probability levels of five and one percent

JES! oL <358 sazme JWESH (55 s bl p as Ll wails (59500 (595 a5 (ol dae il (e wils (g (Jole lacloieg ST ST S0k 0l (AL sl 10 Jgo

2o Ll o ails 05,55 51 039 55 Sazme JUSH e 5 (33955 Suoe
Table 5: Effect of urea foliar application on average of total soluble carbohydrates, grain protein, grain hardiness, zeleny number, gluten index, grain protein, Nitrogen harvest index,
Nitrogen remobilization, Nitrogen remobilization efficiency and The contribution of nitrogen transfer from nitrogen to grain in the rainfed condition

S o)l s N Slye cals py pasls sazes JUl wges saze Jsl STl sase Jll .
S IO SO BT S W oy T Gemonas Whuiilopis Ge o (e ok
Jolxe Grain hardness Gluten (%) Number of zloty Grain (0o,0) Nitrogen The contribution of Nitrogen Nitrogen Spréying
Total soluble (g/mm?) protein (%) Grain harvesting nitrogen transfer from remobilization remobilization processes
carbohydrates nitrogen (%) index (%) nitrogen to grain efficiency (%) (%)
4.14* 79.57° 19.52¢ 33.33¢ 13.71° 2.11° 88.80° 18.22° 58.88% 38.37° el
Control
4.65° 81.86" 21.80° 39.52° 14.17° 2.18° 87.58° 19.89° 58.02° 43.30° BIeDs>
Heading
4.76° 83.79% 24.67% 45.40° 14.60° 2.25* 86.73° 23.26% 59.66° 52.14* S
Flowering

%,05 (5,18 e BN w0 )0 O Jlais! o 5o (Sl (glarals w903l (wlaol pp 0l oo S piie By S JBlas syl a5 sla Sl fgiw 2 40
In each column, averages with at least one common character do not differ significantly from the Duncan Multi-scope Test at 5% probability level

AN



e JUGN g Alo (g g w0yl (Ll Jokxe Tl od g )

059y dazme JUl o)1 ()59 08 dome JUl (459 8 clbls py el wls (459,508 (FglS el g () sae wily s dils 18y (Jeke slacluuee ST ST (1Sl o8, 1P 9o

o2 bl o ails (5950 5l (3955 sz JIEUH e g
Table 6: Effect of cultivar on average of total soluble carbohydrates, grain protein, grain hardiness, zeleny number, gluten index, grain protein, Nitrogen harvest index, Nitrogen
remobilization, Nitrogen remobilization efficiency and The contribution of nitrogen transfer from nitrogen to grain means in the rainfed condition

33 OF9rs sazme JUEl pame dame Jlinl ST

slhaegn S U p)5) als (e sls - als gy Al g slyiome Cudloy pasld O Sazee Jlil
N ~) . _ - (Qo,0) &8 59 s ,ladae (02 ,3) (459 5w AR
sl (g0 eishe (a2, Number of (2252 (S92 55 p 5 ko) (32,9) 9% )N't w”:) : l\f‘t I8 (a2)2) 7P
Total soluble Grain hardness zelen Grain protein  Nitrogen content of  Nitrogen harvesting ‘ftrogen content itrogen Nitrogen Genotype
carbohydrates (g/mm?) Gluten (%) Y (%) sgrain (mg/plant) index (%) remobilization contribution remobilization remobilization (%)
Y 9 0 g op 0 of grain nitrogen (%) efficiency (%) 0
5,097 81.00° 21.16% 38.89" 13.99% 2.15%! 80.04" 20.58% 57.69% 44.41%* Wb
Kalateh
5,472« 81.67° 24,73 42.89% 14,73 2.27° 87.01% 18,72 55,450 42.55%¢ st
Todar
5.89° 80.56% 21.39% 37.44b< 13.90%f 2,14 87.00% 18.76 55.09% 40.27% 208 dgse
Siosemardeh
3.30° 81.78¢ 20.32« 41.78%° 14.0100¢f 2.16°f 87.82% 23.442 62.47° 50.632 Loy
Khoshab
3.97cce 81.890 22.53% 42.20%® 14,395 2.21b 88.15% 22.35% 61.83° 49.78* b
Telvar
3.62% 81.00% 19.14¢ 36.89° 13.68" 2.10f 87.78% 21.38%¢ 59.873 44.99%° Sl
Baharband
3.8 0cce 82.44 21.45% 37.110 13.97.c0ef 2,140 86.38° 20.16% 55.14% 43.30%° _‘ 4!
Avihang
3.51° 82.00° 21.51« 35.78% 13.93c0ef 2,140 87.95% 19.632%«d 58.40% 42.15%° e 42l
Baghchemaryam
4.822bcce 82.78° 22.70% 45.67° 14.42% 2.22% 88.36° 22.88 62.73° 50.82 oy
Soofiyan
4,69e0cde 79.78° 20.95% 33.89¢ 13.86%f 2.130%f 87.66% 22.30® 61.06% 47.49% 2 38
Gavdareh
5.56% 81.00% 20.16% 38.78 13.83¢ 2.13% 88.43° 20767 61.41% 44.17% Sl o3k
Tazehabad
4.3gcce 82.11% 22.41% 41.89% 14,300 2.20%% 87.55%* 16.94¢ 54.31° 37.11° Gy 00
Ghatrezamin
5.48%%¢ 81.330cce 20.02« 38.33¢ 13.81% 213 87.98% 20.54%c 59.832 43.81%%° ¥-5%!
Azar-2
3.72¢%¢ 85.00? 29.47° 40.33%° 15.512 2.39? 88.75° 17.99% 58.65% 42.96%° Rﬁ‘f)
ijaw

8,0 gyl goe BWS ws )0 B Jleio ] s jo SSls (glaels i 9051 bl il g0 S yiie By S Plas gl a5 ola Sl giw 2 50
In each column, averages with at least one common character do not differ significantly from the Duncan Multi-scope Test at 5% probability level
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Table 7: Summary of the results of analysis of variance the time of foliar application of urea, cultivar and their
interactions on total soluble carbohydrates, grain protein, grain hardiness, zeleny number and gluten index in the
irrigated condition

Slaye (eSiles
MS
7 a0
&y cils y Lasls 3 e sama JUiml ppe SIS @ f : Sl glie
B 9l
als (s 0395 als (355 o Ol rs of SO.V.
Grain Nitrogen The contribution of nitrogen 0gen Nitrogen
h 9% : - remobilization PR
nitrogen harvesting index transfer from nitrogen to grain . remobilization
efficiency
0.15™ 59.40" 122.09™ 523.71"™ 96.07"™ 2 ok
Block
0.24" 251.63" 308.66° 585.57™ 142237 2 Ol
Nitrogen
0.005 4.80 26.37 136.69 39.04 8 Lo
Error
0.07" 7.27™ 34.11™ 302.89" 112.77" 13 w5
Genotype
0.004" 2.33" 11.59" 7193 2047 26 SRS X O3e
Nitrogen x Genotype
0.01 7.78 24.41 142.19 23.39 156 g
Error
6.20 354 43.18 20.45 22.64 S e obediees

CV (%)

Ao )0 S g iy Jleiml mhaw 5o lo g B slls lo e e o ey sk g NS
ns, * and **: Are meaningless, respectively, with a significant difference in the probability levels of five and one percent

il sl ils 5,0 LmQ—\ Dlae Sl 3l g o8 o9l b Joloe loy (il ylg 450 gl aods Y Jaux aslol
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Table 7 continued: Summary of the results of analysis of variance the time of foliar application of urea, cultivar and
their interactions on grain protein, Nitrogen harvest index, Nitrogen remobilization, Nitrogen remobilization efficiency
and The contribution of nitrogen transfer from nitrogen to grain in the irrigated condition

Slay e (5 Slee
MS solilas o Ol s aolie
Jsle ol jumgs S IS als S Dels RN &ls yuig df S.0.V.
Total soluble carbohydrates Grain hardness Gluten Number of zeleny Grain protein
13.88"™ 13.02" 139.55™ 255.96™ 6.42" 2 Sk
Block
13.29 125.31" 266.78" 1452.72™ 10.28" 2 Olor=
Nitrogen
11.50 0.33 8.82 271 021 8 e
Error
15.76" 9.88™ 63.33" 50.20" 286" 13 95
Genotype
355" 243" 3.04" 19.65" 0.16" 26 TSN 05
Nitrogen x Genotype
7.17 3.27 11.34 51.01 057 156 e
Error
3172 222 24.07 24.38 6.22 (20,9) Slyedd g 2

CV (%)

o0 S g g Jlaizl mhaw 5o o gme BT slls lo pime e o Sy s g 5 NS
ns, * and **: Are meaningless, respectively, with a significant difference in the probability levels of five and one percent
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Table 8: Effect of urea foliar application on average of total soluble carbohydrates, grain protein, grain hardiness, zeleny number, gluten index, grain protein, Nitrogen harvest index,

Nitrogen remobilization, Nitrogen remobilization efficiency and The contribution of nitrogen transfer from nitrogen to grain in the irrigated condition
Js als oew Sazme ! g Jlasst s
5 e e Ay o ds ore s ol cilsy asls O35 3 O30 s OF9s dase JLa J>lye
ol s S ke eSS Hels 5o als gy als 59,50 Sleize | QD97 992
RS aslo
Joboeo (&2yoye (ao,) Number of (a0 ,3) (20,9 N_(Mﬁ)hu)smf The contibution (0o )3) ’\T_Mm ‘.;wle..d_slm
Grain o zloty - . P o itrogen harvesting T Nitrogen itrogen praying
Total soluble Gluten (%) Grain protein (%) Grain nitrogen (%) index (%) of nitrogen rogen remobilization (%) processes
carbohydrates hardness transfer from remobilization
(g/mm?) . - efficiency (%)
nitrogen to grain
9.03* 79.81° 11.62¢ 23.38° 11.61° 1.79¢ 81.25° 8.86° 36.57° 15.84¢ sels
Control
8.38 81.64° 13.71° 29.36 12.13° 1.87° 79.020 11.20° 40,92 20.81° (B0
Heading
7.91° 83.26° 16.64° 35.142 12.60% 1.942 76.36° 14.26% 44.00% 27.447 oy
Flowering
A, gl sme BB 0o )0 B Jlesol s )0 SSls (glacels iz ygesl Goluly asil o S it By S JBlas slls a5 olo Sileo gt 2 40

In each column, averages with at least one common character do not differ significantly from the Duncan Multi-scope Test at 5% probability level
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Table 9: Effect of cultivar on average of total soluble carbohydrates, grain protein, grain hardiness, zeleny number, gluten index, grain protein, Nitrogen harvest index, Nitrogen
remobilization, Nitrogen remobilization efficiency and The contribution of nitrogen transfer from nitrogen to grain means in the irrigated condition

o . . . o . Cls LS S 359 s ddse Jlas! sae Jlal ST Sazme Ll
o agngyS 25 ails s 5slS s Al gy Al 30 sleime S 22 009 JUsl g Jusl 2, J
GBo)dd g R ] . _ 359 (o ,0) &l 59 s lade (004) 459y (0w24) 59 5 RRT
(@2efocshes 2 (o) Number (22,9) (6552 53 o5 ko) il > Q7 7 09 e e
Jolxe Grain hardness ) Grain Nitrogen content of Nitrogen Nitrogen content Nitrogen Nitrogen Genotype
Total soluble (@/mm?) Gluten (%)  Of zeleny otein (%) s ra?n (ma/plant) harvesting remobilization contribution remobilization remobilization
carbohydrates g P 0 g op index (%) of grain nitrogen (%) efficiency (%) (%)
7.878¢ 80.78° 11.53¢%f 26.67% 11,72 1.80% 80.13¢ 9.02°% 35.29% 16.31° ﬁwh
Kalate
10.272 81.11° 12.70%f 29.20% 11.77%e 1.81% 80.10? 8.84¢ 32.24° 15.73¢ )‘;’3
Todar
6.60° 80.89° 14,39 31.20% 12.290 1.89% 78.83% 10.09%* 36.80%¢ 22.030d e MES”;
Siosemarde
8.928k¢ 81.44° 15.00° 33.56° 12.24P 1.88% 78.86% 9.642%¢ 34.09% 18.41% :L?]} b
Khoshal
8.373 80.89° 10.47% 27.22% 11.51% 1.77% 78.14% 13.06%* 46.48® 23.113 T)‘fb
elvar
6.91% 80.78° 13.44% 29.33% 12,17 1.870 79.84% 11.17%¢ 43.46%° 20.67% B :“'t)"" d
aharban
10.05° 82.00° 13.83bcde 29.22% 11.80°%¢ 1.82¢de 76.92° 13.98%¢ 45.13%° 25.643° ‘S_":‘*'ﬂ
Avihang
6.64° 81.89° 15.66™ 31.78% 12.48 1.92%¢ 78.81% 11.60%¢ 41.89%° 22.390 ‘:‘: 4zl
Baghchemaryam
9.13%%c 82.00° 14,85 29.44% 12.00% 1.85% 78.34% 10.81%¢ 33.67% 20.07% SQL?"”
oofiyan
8.823kc 81.44° 17.31%® 32.00% 12.90% 1.98% 79.85% 10.843%¢ 42,533 21.610 G°)°d9l5h
avdare
7.883¢ 81.67° 9.57f 27.22% 11.14¢ 1.71¢ 78.68% 11.05%¢ 37.29%° 19.00% 3k ‘h"f d
Tazehaba
9.76% 80.56" 13.63¢ 28.44% 12,19« 1.880d 79.31%® 10.78%° 39.343c 20.16% G;”""). ok
atrezamin
9.75% 81.78" 13.50¢ 30.00%® 12.00¢ 1.84%¢ 78.00% 14.89% 49.212 26.01% A‘:_Plz
zar-
6.81% 84.78° 19.94* 24.78° 13.38° 2.06% 78.44% 14.46% 49.52* 27.93% Rj‘h
ijaw

8,0 gyl goe BWS v j0 B Jleio ] s jo SSls (glasels i 905 bl aib g Syiie B> S Bl glils a5 sla Sl gt o 0
In each column, averages with at least one common character do not differ significantly from the Duncan Multi-scope Test at 5% probability level
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The Effect of Urea Foliar Application on Grain Protein and Nitrogen Remobilization
in Sardari Wheat Ecotypes in Both Rainfed and Irrigated Conditions

Rajabi', B., Siosemardeh?*, A., Rajabi?, R. and Jalilian*, A.
Abstract

Proper nutrition of the plant is one of the important factors in improving the yield and quality of the product. In plant
nutrition, each element must be sufficiently available to the plant at different stages of development. To achieve this
goal, the effect of urea foliar application on grain protein and nitrogen remobilization in experimental Sardari wheat
ecotypes in the form of split plots in a randomized complete block design in both rainfed and irrigated conditions in
2013-2014 crop year in Kermanshah research farm located in The city of Islamabad-e-Gharb was implemented.
Experimental treatments were: foliar application of urea fertilizer application in Three levels including: control,
fertilization in Heading, and Flowering as main plot and cultivar as sub-plot in fourteen levels (including 12 Sardari
ecotypes along with Azar-2 and Rijaw cultivars as controls). The results of analysis of variance and mean comparison
between foliar spraying treatments in both rainfed and irrigated conditions showed that grain protein, grain hardness,
zeleny number, grain gluten, grain nitrogen, nitrogen remobilization in flowering stage, nitrogen transfer remobilization
efficiency and nitrogen remobilization contribution. Grain nitrogen remobilization was increased by foliar application at
both stages of Heading and flowering using urea fertilizer. The highest increase in grain protein was related to foliar
application at flowering stage. Also, grain hardness increased due to nitrogen foliar application at Heading and
flowering stage. In this study, nitrogen remobilization efficiency in rainfed conditions ranged from 54.31 to 62.73% for
Sufi ecotypes and land drops and in irrigation conditions ranged from 32.24 to 49.52% for Tudar ecotype and Rijaw
cultivar. In both rainfed and irrigated conditions, foliar application at flowering stage had the highest and control
(without foliar application) had the lowest share of nitrogen remobilization to seed.
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