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Estimation of some parameters associated with nitrogen accumulation and
remobilization in spring bread wheat cultivars
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Table 1. Physico-chemical properties of soil at the experimental site

=5 A 0 JTes e S S gt A o e o
K (mg.kg™) P (mg.kg™) N (%) 0O.C (%) pH EC (dS.m™) Saturation (%) Sand (%) Silt (%) Clay (%)
200 9.5 0.1 1.03 7.9 0.6 51.5 10 54 36
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Table 2. Analysis of variance for leaf, stem and grain N content of four spring wheat cultivars in different phonological stages in three planting dates
(SS) “olu e g sames

Anthesis Sldles § Maturity S,

S.0.V o5 e df sliTar,s  Greenleaf .8,  Yellowleaf 5,565, steam sl Yellow leaf 5,568,  steam «l. Grain s
Planting date (D) <38 4,6 2 9.027 16.837 2.817 2137 12.67 12257
Error, ol gl 9 0.04 0.21 0.04 0.46 0.42 0.16
Cultivar () s 3 0.92" 1.02" 0.64" 0.50™ 1.97" 0.27"
DxC B bX a3, 6 1.86” 1517 1.28" 246" 4.67" 0.93"

Error, o gl 27 0.26 1.46 0.09 1.65 1.11 0.28

C.V (%) Sk o 2.1 7.6 25 10.7 12.1 33

ns: Not significant S5 me b M8

«and «: Significant at 5% and 1% probability levels , respectively 403 & 5 oty dlal g glan 53l dan o 5 4 e 5 %

SIS b 3 olE (S5 I53 Sl e 53 0l S 03l s 5 il 5 53 (Ao y3) 055 25 Ol e SGle Al = ¥ 5t

Table 3. Mean comparison of leaf, stem and grain nitrogen content (%) of four spring wheat cultivars in three planting dates

[ Downloaded from agrobreedjournal.ir on 2026-05-20 ]

Treatments losT olales Anthesis Slsles § Maturity S,

Planting date =38 ~,6  Wheat cultivars a8 26, Green leaf ;..  Yellowleaf 5,568,  steam sl Yellow leaf 5,568,  steam «l.  Grain als

STy Koohdasht Cdda S 3.96¢ 2.08b 1.73a 1.10b 0.94b 2.39a

14 Dec. Shiroodi $39 s 4.86a 2.72a 1.80a 1.15b 0.79bc 2.28a

Tajan o 4.16b 2.19b 1.72a 1.16b 0.57c 2.46a

Zagross 50 3.94c¢ 2.03b 1.85a 2.05a 1.54a 241a

L Koohdasht Cida S 5.06¢ 3.89a 2.52b 2.69ab 1.94b 3.64b

20 Jan. Shiroodi §39 s 5.18b 3.51b 2.96a 3.03a 2.96a 3.90a

Tajan o 5.41a 3.84a 2.79a 2.75ab 1.84bc 3.30c

Zagross S 5.46a 3.22¢ 2.79a 2.60b 1.60c 3.29¢

Al Jf Koohdasht e S 4.78b 3.34ab 2.18b 2.87a 1.99ab 3.31a

20 Feb. Shiroodi $38 4.88b 3.38ab 2.18b 2.83a 2.19a 3.42a

Tajan P 5.07a 3.52a 2.16b 2.72a 1.84b 3.27a

Zagross S 4.87b 3.25b 2.59a 2.72a 2.03ab 3.43a

Means Sl 4.79 3.08 2.28 231 1.68 3.09

SE 0.07 0.16 0.07 0.17 0.14 0.07

[ DOR: 20.1001.1.15625540.1391.14.1.1.2 ]
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Means in each column followed by similar letter(s) are not significantly different at 5% probability level using LSD test
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Table 4. Analysis of variance for nitrogen accumulation in vegetative and reproductive growth stages at anthesis and maturity stages for four spring wheat cultivars

in three planting dates

(SS) oo ppome

Anthesis Slesles £ Maturity S
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S E a3 = 35 = e - wE oW E 35t s = 3 2 -
sifes 13 J3F 0 1E 1 E 2 2F JE 3E LF 32 E
SOV s af X > Y & "a ? B Y= D= ;e “a 27 C 2 O 52 v 8
Planting date (D) <18 7 6 2 5.2m 30.2™ 3877 302™  68.5% 3267 12467 28887 699.3 11097 132517 1087.1"
Error, Call gl 9 10.8 36.6 21.8 36.6 56.8 3.6 5.8 40.1 109.9 30.5 134.9 153.6
Cultivar ©) o3, 3 13.9° 354.8" 51.9" 35787 388" Le™ 2727 11337 1902 96.6"  138.4™ 446.8"
DxC S, bX 03, 6 14.3™ 21.5™ 35.5% 21.5 74.82° 337 269" 18137 76427 119.6° 76117 524.2%
Error, o sl 20 23.9 75.7 33.9 757" 80.16 3.9 29.6 1053 405.0 146.2 361.3 397.4
C.V (%) i g 10.4 5.01 9.4 3.4 8.5 15.4 12.2 24.9 11.4 16.4 7.2 15.6
ns: Not significant s gme & MS
* and **: Significant at 5% and 1% probability levels, respectively 2055 685 5 gy dlal = glaw )3 s ire 55 @ty %
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Table 5. Mean comparison of nitrogen accumulation (g.m™) in vegetative and reproductive growth stages at anthesis and maturity stages for four spring wheat

cultivars in three planting dates
Treatment  _zbjT gls,ls Anthesis Slsles £ Maturity S

8
>
3
% 2
= £ = £
8§  Xg S XE - 5 XE 48
5 8 7 Pl S Z - 32
v g % 151 5 ’i 151 n? 151 I ’i 151 QJ g
IS N = = B ] - = I g
g e xE 98 3L 2% S wg Jg 2% %2
27 3 WP ugE LR o2 8 2 1% O¢g -
O - % 3z = St Y- xE o NE 37 ,E j} gn
w g v 2 t2 F OVE OE E M2 ME  YE  3F £ kE E
)£ e 2 owE 42 38w 32 RE 42 3& 38 Gz wg
AT Yy Koohdasht <. s 11.94 48.2 12.85 51.8 24.8 1.51 7.45 5.28 25.62 13.63 66.93 20.43
14 Dec Shiroodi G35 i 9.91 42.4 13.75 57.6 23.2 1.52 7.27 5.10 24.79 14.03 67.94 20.65
Tajan s 9.88 41.7 18.83 58.3 23.7 1.55 8.27 2.27 15.05 14.23 76.68 18.55
Zagross 50 10.34 41.7 13.14 58.3 23.8 2.19 7.89 9.61 34.92 15.87 57.19  27.67
L Koohdasht csus s 10.80 45.1 13.15 54.9 23.9 3.48 9.53 11.86 32.32 21.20 58.14  36.55
20 Jan.  Shiroodi S35 11.31 38.5 17.85 61.5 28.3 4.75 11.28 17.74 41.75 20.01 46.97 4249
Tajan s 11.22 41.5 15.91 58.5 27.5 3.41 13.58 8.08 31.82 13.72 54.59 25.19
Zagross S 10.45 39.3 16.06 60.7 26.5 3.55 13.75 7.21 27.59 15.33 58.65 26.09
Liul Jsl Koohdasht cius s 11.17 47.7 12.28 52.3 23.5 3.37 10.36 11.25 33.59 18.12 56.05 32.75
20 Feb.  Shiroodi EXTyw- 10.97 41.6 16.08 58.4 26.1 3.75 9.04 14.79 36.12 22.96 54.84 41.49
Tajan s 7.91 394 11.44 60.6 19.8 3.37 11.34 10.88 36.25 15.47 52.40  29.72
Zagross oS0 9.84 38.7 15.67 61.3 25.5 3.07 9.94 10.47 33.83 17.41 56.24  30.95
Means ol 10.55 42.4 14.19 57.6 24.82 2.89 9.98 9.21 39.59 16.52 5943 28.62
SE 0.79 1.45 0.94 1.45 1.49 0.32 0.86 1.62 3.18 1.91 3.01 3.15

L (6l a5 Asys gty Szl 3 LD 0505 b coitas &5 20 3 (5115 o (a0 80Le 05 2 53
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test
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total nitrogen plant at maturity stage in four spring wheat cultivars
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Table 6. Analysis of variance for calculated nitrogen remobilization in leaf and leaf + steam and the proportion of grain nitrogen supplied from remobilized nitrogen in

four spring wheat cultivars in three planting dates

(SS) <y g some

&5 31 055 5 3o JUI Bl 31055 sdoee JWis] LSy 51055 5 sdoee JES &13 51 055 25 3deen Ui
33T 4y Nitrogen remobilization Nitrogen remobilization Nitrogen remobilization Nitrogen remobilization
S.0.V JRE d.f from leaf from stem from leaf + stem from grain
Planting date (D) a8 4,6 2 1807.7** 5716.5%* 2542 .3%* 4687.9%*
Error, )l glas 9 85.5 1759.9 308.3 957.8
Cultivar (C) o3, 3 253.4% 2193.2%* 277.2%* 746.4%+*
DxC Sl F b3, 6 406.6* 4427 7%* 819.9%* 2702.9%**
Error, o gl 19 442.2 2292.2 2247 800.5**
C.V (%) Sl e 13.1 37.4 10.3 16.5
ns: Not significant S5 gme & NS
«and «: Significant at 5% and 1% probability levels, respectively N N NV F SIS PR P
q
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Table 7. Mean comparisons on calculated nitrogen remobilization (%) in leaf and leaf + steam and the proportion

of grain nitrogen supplied from remobilized nitrogen in four spring wheat cultivar in three planting dates

Treatments el T gl N Remobilization (%) &} 25 3dse Jl!
S b R &, sl s+ oS, 4l
Planting date Wheat cultivars Leaf steam Steam + Leaf  Grain (%)
STy Koohdasht c.ua s 47.5a  459a 46.9ab 58.2a
14 Dec. Shiroodi $38 44.1a  529a 46.2ab 62.1a
Tajan o 474a  66.8a 53.1a 68.9a
Zagross L 464a 1390 36.6b 29.0b
& Koohdasht cius s 229c  22.9ab 22.9b 35.7a
20 Jan. Shiroodi S350 31.8b  1.6b 20.8b 16.0b
Tajan o 30.0b  25.9a 31.9ab 41.6a
Zagross L 40.9a  42.8a 41.6a 46.0a
Ll J Koohdasht cius s 30.1a  8.la 23.4a 25.8a
20 Feb. Shiroodi $38 32.1a  2.la 23.3a 19.2a
Tajan o 329a  19.1a 26.3a 26.7a
Zagross 50 332a  2l4a 29.1a 30.8a
Means ool 36.8 294 322 30.3
SE 3.28 7.81 2.45 4.75

L1 (5513 e g5 A3 gy Szl s LSD) 05057 bl cokizeos &5 20 U3 5115 o (a0 80ke 055 2 53
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test
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Table 8. Values of a and b coefficients in linear model between the nitrogen remobilization rate and nitrogen

content of vegetative stage at anthesis and maturity stages of four spring wheat cultivars. RMSE; Root of Mean

Square Error, CV; Coefficient of Variation and RZ; are the coefficient representation

Wheat cultivars a5 o6, atse btse RMSE Ccv R’
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Fig. 2. Relationship between nitrogen remobilization rate and nitrogen concentration percentage vegetative

organs at maturity in four spring wheat cultivars
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Estimation of some parameters associated with nitrogen accumulation and

remobilization in spring bread wheat cultivars
Arab Ameri, R.!A. Soltaniz, I. Zeinali3, B. Kamkar® and F. Khavari’

ABSTRACT

Arab Ameri, R., A. Soltani, I. Zeinali, B. Kamkar and F. Khavari. 2012. Estimation of some parameters associated with
nitrogen accumulation and remobilization in spring bread wheat cultivars. Iranian Journal of Crop Sciences. 14(1):1-15.
(In Persian).

Quantitative information of nitrogen accumulation and remobilization under varying environmental and
growing conditions are limited for wheat (7riticum aestivum L.) cultivars in Golestan province of Iran. This
information is used for quantifying nitrogen partitioning between leaves and stems during vegetative stage and
the remobilization to the grains during reproductive stage. This experiment was carried out at research farm of
the Gorgan University of Agricultural Sciences and Natural Resources, Gorgan, Iran, in 2005-2006 using
randomized complete block design with four replications. The experiment was conducted with four spring bread
wheat cultivars t (Kohdasht, Shiroudi, Tajan and Zagross) in three planting dates (14 Dec., 20 Jan. and 20 Feb.).
Results revealed that N concentration (%) in leaves was 5% up to beginning of grain growth stage, and then
declined linearly to 2% at physiological maturity. Stem N% decreased from 2.3% at anthesis to 1.7% in senesced
stems at maturity. Results indicated that a positive relationship exists between nitrogen content of grain and
whole plant, as each unit increase in the whole plant nitrogen (%) increased grain nitrogen content by 0.89%.
This relationship can be used to estimate grain nitrogen content. Nitrogen partitioning in vegetative stage was
58% to stems and 42% to leaves. Those cultivars that had greater remobilization efficiency from stem reserves in
reproductive stage, also had higher grain nitrogen content. A significant relationship was observed between
nitrogen remobilization and nitrogen content of vegetative organs at maturity stage that can be used to predict
nitrogen remobilization. It was found that nitrogen remobilization decreased by 25.4% per each unit increase in
nitrogen content in vegetative organs. The parameter estimates and functions obtained in this study could be used

to simulate N accumulation and remobilization for spring bread wheat cultivars.

Key words: Bread wheat, Grain filling, Nitrogen remobilization and Simulation.
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