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Fig. 1- Nitrogen flow in food production and consumption for wheat and corn
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Table 1- Needed data for calculating nitrogen efficiency and losses in production and processing of wheat and corn
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Table 2- Abbreviation and definition of used indicators in the context
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Fig. 2- Balance of N in food production cycle from wheat in Iran (unit: 1000 t)
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Fig. 3- N use efficiency in wheat production and consumption cycle in Iran (unit: %)
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VA LT G pae 1) 9 (585 ol o

(Maetal., 2009) )L Sen 5 bo .ol 6353 ol pads )59 55 B junn
S5 lp Y WG9 355 Olise )9S 3 &5 35 1S
5905 948 ) Ml S okS VID (pAS )5 ()59t p)S kS S
Loy g8 )3 39290 (s e &1 b yae 495 355 Cuns
P kS S Mg (sl )50 plo 4 sl ord (BISY e Jolee
Bl oo 459yt 395 £ 9hS Ve Bpae a jl CudsS )3 ()59
A bl o dw ol paS gy i (pl &S sl Jls o oyl
PAS > 595 Mg lp 45988 395 Brae 2L S0> )le
doopd B by CdsS )3 (g A Sl 9 4o > TV
P b Julin Bpas Cow & 2l 025 oS (nlple Sl e
A )3 9 4559 395 Bymae 0l Sl DS L )5S
Bleken ) coul ol yor bao yii (Sog)l Loles 5 358" s b puns
S (xSl 30 (Smil, 2002) Jiew! (& Bakken, 1997
g 3 Ga i oS S ag sl (s 355 Bpae Glise
PO Span i whew Jdin )5 Gla pSAS Ay pus
IS 59 el it o3lain] 4 Caws jaubo g pld A5y
e (VIF) &5 51 YL (VEIY) piiS )3 st by o,

S 5 4ol

Oigrie iy as ol (Lt hagiy oul @l (IS b
ol 50 Jouame Cdldy 5l (uo g 0355 ds)je 4 D9l e
)13 3929 Mg Jgame Bpae cilize (gla e 306 Sl
23,5 odalidio desyie a3 (g SLA o piy pAS )
2 ol oo ol VL 2L s a4 05 )5 88 sy
2 0393 Symas oLS 53 50 ) 09 pAS | jiS 4s)je o
Ollg pe o S 63V 2D L (LS Sl g5 e
03 ) 15e Mg 4y > g bl ablS ol olyan el
S0P PS4 G (81 S5 pn )3 yiley e > )
e 3 59y SLA el gl duy oo 5 4 cnl s g
s 3 o |y L hLS il ol 93 cpl 51 13 Aos 455
S olel o glaby; Jlosl g 2oyl o)k ) as )30
39 2l eiomed 5 oAb (g, (asdel talS cely
30 YL (655153 al o pas 1> o g olS 5l L iz

L ey adspo jlde)jo gaw 53 ()95t Sl ogde
LS el ool il 8l L as sl sgng Sl 55 )] G puae
hLS (Ma et al., 2009) b oo (5ol dls po ya > o Cyiae
9 (FNUE) (8,20 555 &y Connd s (5138 1 (159,55 <Ll
BY ol & i 4 (TNUE) ol 0395 canj )3 39250 (g
e 4 1ile &b sl VIS § VIS 5 paiS (gl 1) YO
e 2 93 Loy a0 50 g )3 il fjm €85 255 iz
L adlon 138 395 U (paiS 03290) calypy by 1 amy S JS
Al S 8 oy o 5 4 4o a3 iy Uil & a2
bl adly (395t 2D GRIBl > s puin U 4s)je paw )
S @S L )8 man (59,8 )3 olS &S duy oo Jlat
s )i g 306 S U doxiiyd 9 03)5 Ol pAS 4 s
2 Ca g yown Jany Slgi (o0 £9590 cnl 300 (LS
9 S 4 ppkar Bl paS 53 G (gtiugid pras 9 &3 0lS
whlS as s 5158 55 (Sage & Pearcy, 1987) oo yw
13 s 31 sl e Ca 5l YL Gy bS5 5oyt by
N @ls J| bordisladss 1 odle olnl 2 @5 )8 5 cuss
aS g o 03ltwl 3 (AL (Lla) g s 365 (ol sladsS Wil
Sy e dedl Bpae i | B SleMbl g bl 355 > 4
Al e 3iod ol 3 0ad IS ke I it (139548 53959
O35 Bpman DS (39 YL 13 E9id90 (nl dusyo 50 4y &S
W PVA A WPV TSI
5 (dmoyd +/F) pasS oLS pp SB  Lle cuiS p 5o b i
a0 5 (Al oslo (ials’ wpe Jelge 1 (S (803 VA) )3
ol 3 358 o &y sy Sty &S 1ilo S 605l
Lol cutS p b jlde ool rioren Cull dales Jlid & 1) ae
b dmlgd el Syt 3 (25 Caw e (B 4 e
ol (LS 5 byl )3 isps p Sk S Jgas Gl
Rl 098 By pAiS )3 (595 395 phS VIV 9 Ve iy @
A i )3 395 Spae QLA 85w Gl o
L ety 0o ool 3055 5 sy il VY 3gis ol (i
s 9 =3 Gleand 3 ey Sy Bpae il By, 4 g
15 oy (FAO, 2004) Sl ol Gy Caans 4 p 50 i
OBL b DL L plsly dgle adgs a4y it 55 o e

&be

1- Antikainen, R., Lemolab, R., Nousiainenb, J.I., Sokkac, L., Esalab, M., Huhtanenb, P., and Rekolainen, S. 2005.
Stocks and flows of nitrogen and phosphorus in the Finnish food production and consumption system. Agriculture,

Ecosystems and Environment 107: 287- 305.

2- Bleken, M.A., and Bakken, L.R. 1997. The nitrogen cost of food production: Norwegian society. Ambio 26: 130-

135.



IPAY 5l ¥ oylods F alsr «(6559Llis (wlics pgy 4 p 20 Yoo

10-

11-

12-

13-

14-

15-

16-

17-

18-
19-

20-

21-

22-

23-

24-

25-

26-

27-

28-

Boswell, F.C., Meisinger, J.J., and Case, W.L. 1985. Production, marketing and use of nitrogen fertilizers. In:
Fertilizer Technology and Use. 3 rd ed. SSSA Madison, W1 229-292 pp.

Erisman, J.W. 2004. The Nanjing declaration on management of reactive nitrogen. Bioscience 54: 4286-4287.
FAO. 2004. FAOSTAT Agriculture Data. http://www.faostat.fao.org/faostat/collections?Subset=Agriculture
(Visited 22 March 2011)

Forster, P., Ramaswamy, V., Artaxo, P., Berntsen, T., Betts, R., Fahey, D.W., Haywood, J., Lean, J., Lowe, D.C.,
Myhre, G., Nganga, J., Prinn, R., Raga, G., Schulz, M., and Van Dorland, R. 2007. Changes in atmospheric
constituents and in radiative forcing. In: Solomon, S., Qin, D., Manning, M., Chen, Z., Marquis, M., Averyt, K.B.,
Tignor, M., and Miller, H.L. (Eds.), Climate Change 2007: The Physical Science Basis. Contribution of Working
Group | to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change. Cambridge
University Press, Cambridge 129-234 pp.

Galloway, J.N., Aber, J.D., Erisman, J.W., Seitzinger, S.P., Howarth, R.W., Cowling, E.B., and Cosby, B.J. 2003.
The nitrogen cascade. Bioscience 53: 341-356.

Gliessman, S.R. 2001. Agroecosystem Sustainability Developing Practical Strategies. Boca Raton: CRC Press. 324
pp.

Howarth, R.W., Boyer, E.W., Pabich, W.J., and Galloway, J.N. 2002. Nitrogen use in the United State from 1961-
2000 and potential future trends. Ambio 31: 88-96.

Kafi, M., Jafar Nezhad, A., and Jami Al-Ahmadi, M. 2004. Wheat: Ecology, Physiology and Yield Determination.
Ferdowsi University of Mashhad Press, Mashhad, Iran 478 pp. (In Persian)

Kaiser, J. 2001. The other global pollutant: nitrogen proves tough to curb. Science 294; 1268-1269.

Kazempour, S., and Tajbakhsh, M. 2002. Effect of some antitranspirants on vegetative characteristics, yield and
yield parameters of corn under limited irrigation. Iranian Journal of Agriculture Science 33(2): 205-211 (In Persian
with English Summary)

Koocheki, A., Gholami, A., Mahdavi Damghani, A., and Tabrizi, L. 2005. Organic Field Crop Handbook.
Ferdowsi University of Mashhad Press, Mashhad, Iran 375 pp. (In Persian)

Ma, W., Li, J., Ma, L., Wang, F., Sisak, I., Cushman, G., and Zhang. F. 2009. Nitrogen flow and use efficiency in
production and utilization of wheat, rice, and maize in China. Agricultural Systems 99: 53-63.

MAJ (Ministry of Agriculture of the I.R. of Iran) 2009. Planning and Economics Department, Statistics Bank of
Iranian Agriculture; <http://www.maj. ir/english/Statistic/Default.asp?p=statistic>.

Majidian, M., Ghalavand, A., Kamgar Haghighi, A.A., and Karimian, N. 2008. Effect of drought stress, nitrogen
fertilizer and manure on chlorophyll meter reading, grain yield and yield components in grain maize cv. SC 704.
Iranian Journal of Crop Sciences 10(3): 303-330. (In Persian with English Summary)

Naderi, A., Rezaei, A.M., Hashemi Dezfoli, A.H., Nour Mohhamadi, G., and Majidi Hervan, A. 2000. Genetic
variation for dry matter and nitrogen accumulation in grain of spring wheat genotypes under optimum and post-
anthesis drought stress condition. Il — Protein yield and related traits. Iranian Journal of Crop Sciences 2(3): 1-11.
(In Persian)

Nosengo, N. 2003. Fertilized to death. Nature 425: 894-895.

Oenema, O., and Pietrzak, S. 2002. Nutrient management in food production: achieving agronomic and
environmental targets. Ambio 31: 159-168.

Olaniyan, A.B., Aintoye, H.A., and Balogun, M.A. 2004. Effect of different sources and rates of nitrogen fertilizer
on growth and yield of sweet maize. Available from: http://www. Tropentary. De/2004/ abstracts/ full.146. pdf, 22
June 2008, 13.13 PM.

Popkin, B.M. 2001. The nutrition transition and obesity in the developing world. Journal of Nutrition 131: 871S—
873S.

Raun W.R., and Johnson, G.V. 1999. Improving nitrogen use efficiency for cereal production. Agronomy Journal
91: 357-363.

Sage, R.F., and Pearcy, R.W. 1987. The Nitrogen Use Efficiency of C; and C, Plants Il. Leaf Nitrogen Effects on
the Gas Exchange Characteristics of Chenopodium album (L.) and Amaranthus retroflexus (L.). Plant Physiology
85: 355-359.

Smil, V. 2000. Feeding the World: A Challenge for the Twenty-first Century. Springer, Berlin.

Smil, V. 2002. Nitrogen and food production: proteins for human diets. Ambio 31: 26-131.

Tahmasebi Serbestani, Z., Omidi, H., and Chookan, R. 2001. Effects of plant density and source limitation on
yield, yield components and dry matter and nitrogen remobilization in corn. Seed and Seedling 17(3): 294-314 (In
Persian)

Vitousek, P.M., Mooney, H.A., Lubchenco, J., and Melillo, J.M. 1997. Human domination of earth’s ecosystems.
Science 277: 494-499.

Zhang, F.S., Ma, W.Q., Zhang, W.F., and Fan, M.S. 2005. Nutrient management in China: From production
systems to the food chain. In: Li, C. et al. (Eds.), Plant Nutrition for Food Security, Human Health and
Environmental Protection. Springer, Berlin 13-15.




