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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: %)

P lime 0068 i deyie e SOldas Wbl o 450
=5 @S Gl g deme sl ol il o 4 )50 o
sleySaly 5ol JLos an a0l aejo maw )5 ()59 b pae
S 3 53 9995 Bpan (slaghg) gm0 g cuslio (gt
citS olS JLs i b lojen o 9,08 5 298 B pae o
L Ll oo 355 Gpae Cpde oiznen 5 (o)) gl bgle
Pt glaylSal) dox | ootel (1l (ilel oo
s P sl (s Bpan LI Gl Gl ae )0 o

.(Koocheki et al., 2005) 1L o (5)lob Jga>

Ol 38l s slad ad (5 Cugren il 8l Mgy 4 dagi b

Conj Jlwo @ a5 ) Jb 3> Cumex (gl (5)y5liS Sy
Mol (550liS” e wily Cilaal alas 51 golatBl Pluw 5 oo
Laplas pgr ()b g glie (05Kl @lio (LI l8l 208k e
Gliessman, ) aib o jlul (o550lis 4 Jo sly odas Kl dw
@b ORIBl olnl 4 paeeysln P8 sl e ena (2001
395 55 pasS LS gy ()39 Spmae (il 2

e )0 59, 35S yid Gl saialis (Mo yd YO) (8 jas



1A 5l oF oyled F alor (6559l owlih pgy s pii  VAA

Sl (6 5 dbgle gg00) 005 sl (15955 JS (PND) s o
@hlS a4 g L a8 wdlioe o5 )i VF/OY ol o pls 4035
b9 (Zhang et al., 2005) (1o 3 VY/A) pls bawgs 59,05 ol
oo bl oo d9290 (ald Sl 3 ()95 (5 )l AOY
Jloe )3 0LS gy sl (i pitus 41 05 3)lg ()79 52
LS 9 (FDA) o> Shidss oo & aibgo o5 )52 V- IYY
WhS (0 9 ¥ sla JSs) aib o Jo Y AV wus 4y (FDP)
5 3o VY0 By ae 35S JS 5l slaily cyd jo 59500 cdlil
e 0 g uomen (O JS5) Cunl dopd ¥F gladgle )b (4l
D3 A3 Vg oI5 il L ol ey (ol 5 (LS
395 A e 03 s gl Gy bl WL S
S @) 0395 Cnj )3 39290 (9,45 9 (FNUE) (3520

(B JSi3) 1l o 3oy VWIS 4 VIS 5 4 (TNUE)

0.16

Seed Other nse

UJ:J
boplp Olrl 2 @53 58 5 cutS )3 (Byae 455908 395 (5w

Cowa) 33 03958 5 Jl3p AV 3505 4S5 sk 4 (RE) 5,5 S yme
PEMP Gy Bpas plael Ciound (P JSS) Ll o poos ol 0355
Sl (sladgle ) 4S5 b 4 il o (ladsle Ciyao ar ]
32 YIYA) deo > oz 2935 cglddole @33 55 39290 ()95 o
Ol o> AV Loy g deyjo do (S 5Ll ©jp0 2 o (09
(05 sla JSi) dwy oo (FUS) pls G puan 4 (05 ,l52 0F/FY)
e (05 )32 YUY iy )3 lawgs o o (39528 JS 5l
0d i youbo g pd Wl 48 > 3)lg (Aoyd AYND) ] 5l ey BB
O] puitone Cyme 4y (05 Ave) ol o> F g0 L5  (GUF)

Plant food
0.8

19.7
Fertilizer ¥  Harvested \ Total Food
136 Crop 81.7 10.34
Straw Fodder Animal
& — —* ays7 SR— Foiad
2 74.57 0.54

¥

Refurn Burning Others Laosses

to field 32 65.03

2.48 - =

(o7 S 20019) Gll )2 @5 08 51158 adgi b 2 4> (5955 M — € JSCd
Fig. 4- Balance of N in food production cycle from corn in Iran (unit: 1000 t)

TNUE
12.6
Grain Plant food
14.5 0.6 . FDP
M N
RE NHI
Fertilizer Harvested Total Food
100 50 Crop 60 NDS 7.
76 3
Y ANU Amnimal
Straw Food DA
1 123 7

(3 10519) @l )3 )3 B pucne g dgi 45 12 1 (9 58 b pucne (1] ) -0 JSS
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Table 1- Physical and chemical properties of studied soil

(ENE) SEE ) () sl e  ederis)
Depth of soil Soil texture oot it N (%) J o
(cm) K (ppm) P (ppm) OC (%) EC (dS.m™)
0-30 Sai? T:;;m 180 24 0.04 0.41 7.8 1.8
y

S5 A 152 59 9 Age 50 A1 dlaai ¢y9,b Gub dlaa ¢ £ 43 AL Blaad caigy g1 (oleg po (i) (il ylg 43535 - Jou
Table 2- Analysis of variance (mean of square) for plant height, number of secondary branch, number of fertile capitol,
number of seed per plant and thousand seed weight of safflower

gl )l =52 4L slaas ) ) ) ) . ) .
iy asbio an > 45 G G )0 ,o,b G dlaw dig > Al Do &y Gl 439
SOV i # # Number of fertile Number seed Thousand seed
o T 0] Plant Number of secondary capitol per plant per plant weight
df height branch per plant
)l_/&: . 2 6.9 0.04 2.96 7253.4 0.08
Replication
Slos ox ox ox ox ox
6 80.5 0.63 37.9 25860.8 5.54
Treatment
s
12 1.18 0.03 0.14 4393.5 0.05
Error
(o) et e 1.24 2.58 2.25 15.67 0.56
C.V (%)

Lo yd S Jlain] prdaws 53 5 gxe **
** s significant at 1% probability level.
W15 4132 39 9 Aigr 4D &ild dlaad ¢yg,b Gub Slaad (£ 48 AS L Slaad aTgy £LT 1 S (1Sl A lio — ¥ Jgus
Table 3- Comparison of means for plant height, number of secondary branch, number of fertile capitol, number of seed per
plant and 1000 seed weight of safflower

. W £l . &15 415 o5
B )lo ( ?J E"L:) Qg D (8 AL dlans &gy 4D 495 (G dlaws Agr 4> Al dlaws () ;)‘”9
Treatments atas Number of secondary Number of fertile Number seed °
Plant height branch per plant capitol per plant per plant 1000 seed
(cm) weight (g)
el 77.1e* 5.50 9.8f 232.1b 35.2¢
Control
é” 86.9d 6.3c 20.1a 493.1a 38.1d
n
‘.‘:‘ 93.1a 6.9a 19.2bc 427 .5a 39.1a
e
)E; 89.3hbc 6.6abc 17.6e 393.4a 38.9ab
oAl tesy) 90.0bc 6.6abc 19.6ab 460.3a 38.6bc
Fe+Zn
ol 91.2ab 6.7ab 18.4d 510.5a 38.7abc
B+Fe
2F9) 88.2cd 6.4bc 18.8cd 443.1a 38.5¢
B+Zn

Aisb e S geil olel oy iy Jlein] graws 53 (ko] gl B it S itio By Sy 50 &S gt 0 &S ola ke
* Means in each column one common letter are not significantly different at 5% probability level based on Duncan’s test.
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Table 4- Analysis of variance (mean of square) for seed and biological yield, harvest index and percentages of protein and oil

of safflower

Olpdd @l 3513 Sujlom 5,500 alsd,Slos  Cudldy padld  opiigy oy (g, Mo yd
S.0.V df Biological yield Seed yield  Harvestindex  Protein (%) Oil (%)
JEs
Replication 2 77671.4 6820.2 0.62 0.003 0.26
o - o . - -
6 3095583.3 152157.7 7.28 6.96 39.51
Treatment
las
12 25675.6 1056 0.84 0.28 0.21
Error
(80 3) s
- 5.27 241 3.26 2.96 1.49
C.V. (%)

Jo > S Jlain ] o )3 s gae F*
**: js significant at 1% level of probability.
SO 9y 9 g Mo yd g il pad L il 9 Sy jelgnr 3,Kes (S Ske dmylie -0 Joua
Table 5- Comparison of means of seed and biological yields, harvest index and percentages of protein and oil of safflower

SS5909m 3,Sdos &l > Slos

“ C;\.M)lb;.g OA.‘SLM: . .
b lows (362 43 0,5 5k5) (682 43 0 59Ls) (30 3) Ofo9nt Meyd OF9) M2y
Treatments Biological yield Seed yield Harvest index (%) Protein (%)  Oil (%)
(kg.ha) (kg.ha™) 0
aald 3336.7f* 1009.3g 30.2a 15.5¢ 24.1f
Control
“Z’) 3835.0e 1109.0f 28.9ab 20.1a 31.8¢
n
OF‘”' 6261.7a 1641.0a 26.2¢ 19.0b 33.9b
e
E 5071.7¢ 1484.0c 29.2a 17.7¢ 29.3cd
oty 5070.0c 1361.0d 26.8¢ 18.7bc 35.1a
Fe+Zn
ol 5665.0b 1549.0b 27.3bc 16.6d 29.0e
B+Fe
RS9 4500.0d 1296.0e 28.7ab 17.8¢ 30.1d
B+Zn

Aisb e S geil olul oy g Jlein] graws y3 (6 lel gl B it S itio By Sy 50 &S gt 0 &S ola ke
* Means in each column with one common letter are not significantly different at 5% probability level based on Duncan’s test.
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