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Table 1- The used conversion coefficient, used for calculating indicators of nitrogen efficiency and balance

&0 (a>lg) oy

Reference coefficient Parameter sl
(Unit)

Mostaejeran et al. (2005) 1.90% Wheat seed N PO &ils 39 5
Measured o0l (5 S o3Il 1-1.18% Saffron corm N Ol Al 559 s
Alipour & Mohsenzade (2012) 45% Nitrogen fertilizer N Wiy 855 )9 5
Kontt (1997) 1.35% Manure N 1S 995 (35,5
Measured s (5 503l 1.26-1.72% Wheat shoot N paiS olen alasl 39 s
Measured ol (5 S0l 2.57-2.70% Saffron shoot N Olaes e plasl (5 s
OECD (2003) 4 kg N.ha Biological nitrogen fixation 0595 Saig e s

Free living organisms B _
( gorg ) (oljl 0 6mel5)|5)i¢.e)

OECD (2003) 5 kg N.ha™ Atmospheric deposition of 35955 (8 hannd] i
nitrogen compounds

Y gazmo 51 G p2 glp b id m (5e s dllge (a3l )b oy (wilylg 4 @li =Y Jgua
Table 2- Results of One-way variance analysis of nitrogen balance indicator between districts for each crop

Ol i o bl a0 lay o (puSSlno
Source of Variation df Mean of Squares
oy ,S
97 O 2 12805.242**
Between Groups
r’“ >og 5 -
09,5 09,0
47 187.065
Wheat Within Groups
Total sox 49
oy ,S -
97 O 2 84206.4*
Between Groups
olraes ¢
o :
Saffron 20355 092 45 26899.5
Within Groups
Total e 47

DBl go woy 3 YPIVY g VAP Uy pl s oS5 4 plyte g oS Sl yesd g 0
CV for wheat and saffron were 28.60 and 26.73%, respectively.
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Table 4- Results of One-way variance analysis of nitrogen efficiency indicator between districts for each crop

Ol i o o5l a0 lay o (aRileo
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Between Groups
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o .
Saffron ) ?‘5 095 45 30.847
Within Groups
Total pox 47
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CV for wheat and saffron were 15.41 and 20.14%, respectively.
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Fig. 1- Mean comparison of nitrogen efficiency indicator between Ghaen’s districts for each crop
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Means with the same letters have not significant difference at 5% probability based on Duncan's test.

Sl Hie (i G Olsr 2B 5 Al 3L
@Az b (P Joaz) wolw ol gl pme glis ljae s
&)lye Blizee (s 55 039505 (53959 O ¥ Jgaz Sledlbl
ol Sl 4 opl sl 34> S0 s BN ol jac
Elre 0 ogS sl eslaiul i Jlai 550 3blie jo a5 Col
E)lye Gl i 58 03958 Sz ey )
T Sl Sk & 1EBld S92y (3 me Dol (i
eelaisl 06> 4 1) e (29 Ol rtie Wl
O,8les Slas a5 ol las wls ) (& Jeaz) aisls
Loy splie mlo el cass & ale zo gl 0 olyae;

(Mollafilabi, 2006) coul oo (5,155 laiza sl

bS5 Gisr @ pals Sl Jeaxe 93 (o
PSS (P Jgaz) CBls S925 (5 sime Sl Dol o iy
wiz e el adls (e 4 Cond VL 35 2L
WS oed cbley Sl Slels Slae ele oliacy oS
Si95w 2,8 Ll «(Ait-Aubahou & EI-Otmani, 1999)
395 3l ok eoliinl e 4 Wilgi oo plyie; Jpama y0 by
L ST 4 69959 03950 Oliee 5 05L g)l5e cnl yo (Sl
9290 Ojgr Cadlo 4z gl b (Jg «(F Jgu) ool ol
oo Ale w4 axgi b g oo o5l TN A lo 0gS o
"0 55 (o0 18 ookl 590 g slale (b ys Gl
phil sle 2 gl Gl )0 Olsr e Olee ez
mox 0350 A1 b o 55 plhke A S b g el (lse
“0 @B e 3 ol same caS pslate @y asie gl
@ azg b ki g ools 355 Brans jl i 0 axS 0 090
Ol B85 515 50 by olae) Seelyy 5o bagsgys nle
Oigrs e 0 Sl ek )b slean ek
S VL 03955 @b 9 Foml 09 dilse Olyae;

RN IRV PEF RV gt



(MY olyie lagiba3s 42,55 (¥AT) GlKas 5 giny WYY

Gy R 50 ()l ) g S Jauazmo 99 G (3595 (25 9 4lg0 (aS LD (aRilee dulio -0 Jgu
Table 5- Mean comparison of indicators of nitrogen efficiency and balance between two crops for each district

Lo R Indicator average to bl
Indicator District oS ol yae; T stat
Wheat Saffron
6}5)“’ _ *k
358 i 4190 Central 54.06 326.07 10.400
(LS 53 0,5 9ls) S shas
Nitrogen ba}Iance Nimbolouk 12.22 380.84 -5.820**
(kg-ha) Sede oo 54.11 193.38 -4.837%
S5 47.66 11.63 9.089**
o Central
(wo39) 339y 2 P .
Nitrogen efficiency (1) N 88.63 10.24 22.502**
Nimbolouk
Sede oo 53.93 18.03 1.477*%*

Aoy o Jlotsl s [ (65 ime *¥F
** is significant at 1% probability level.
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Table 6- Results of one-way variance analysis of indicators of nitrogen efficiency and balance between ages
of saffron farms
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Within 44 31.628
Groups
Total Zo= 47
CV (%): 16.36 (Nitrogen balance indicator) and 20.65 (Nitrogen efficiency indicator)
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Indicators df Mean of squares

0395 d3lge p>Ll
Nitrogen balance indicator

0j9re bl eels
Nitrogen efficiency indicator
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Table 7- Mean comparison of nitrogen inputs and outputs between ages of saffron farms
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Animal Nitrogen Yield Total N input N output
Farm age manure fertilizer p p
(year)
(kg N-ha™) (S 5 0 55k5)

2 217.15° 73.055° 1559.307° 356.420° 41.776°
3 253.34° 83.247° 1599.770° 404.890% 42.427°
5 220.33% 140.277% 1675.729° 401.347° 43.570%
7 179.78° 88.055° 1601.139" 354.534° 42.459"
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Means in each column followed by similar letter(S) are not significantly different at 5% probability level using
Duncan's Multiple Range Test.
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Table 8- Correlation coefficients between indicators of nitrogen efficiency and balance, socioeconomic
factors and soil conditions for saffron farms

45390 by S g b SB Sk I ook
. i ) 28 3 5 W > 00
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Variable Nitrogen ~ Nitrogen ~ Age  Experience  Education oo salinity matter
balance efficiency
O Ajlge 1
Nitrogen balance
oAl g g™ 1
Nitrogen efficiency
o 0.25™ -0.13"™ 1
Age
e g09r 041 0797 1
Experience
& - ok ok - ns
SMoazs 41 . * 2 1
Education 0 059 0.31 020
SESnighe ggg 017" 014 044 0.06" 1
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*** are significant at 5 and 1% probability levels, ns: Non-significant
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Table 9- Correlation coefficients between indicators of nitrogen efficiency and balance, socioeconomic factors
and soil conditions for wheat farms
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***: are significant at 5 and 1% probability levels, ns: Non-significant
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Abstract

Improving the resource use efficiency in agroecosystems will increases agricultural productions, while
reduces environmental pollutions. In order to evaluate the nitrogen efficiency and balance indicators, a
research was conducted in wheat and saffron production systems at Qaenat region (South Khorasan province,
Iran) during growing season of 2011-2012. The Indicators were calculated using the method of Organisation
for Economic Co-operation and Development (OECD). For this purpose, the necessary information about
seed and corms planting rates, fertilizers, crops yields and the area under wheat and saffron were collected by
guestionnaire and the required coefficients were obtained from various literatures. Results showed that the
nitrogen efficiency and balance indicators were significantly different between districts of the studying area
for both crops. The highest nitrogen efficiency was related to wheat in Nimbolouk (88.63%) and for saffron
was recorded in Sede (18.03%). Also, nitrogen efficiency and balance indicators showed a significant
difference between these crops, so that wheat had higher nitrogen efficiency than saffron, which was mainly
due to the amount of manure applied in these crops. There was no significant difference between the
different ages of saffron farms for nitrogen efficiency and balance. Also, the results showed that there was a
significant negative correlation between nitrogen efficiency and balance indicators.

Keywords: Environmental impacts, Nitrogen fertilizer, OECD, Sustainability



