=155 OB M5 Sudg 58Ul alone
A 5l cogm 8 lowd coguw sl

9\
é & Yroner sl

S 20 ot s ejcp.gau@gmail.com

2900 Byl 0 3 PSS Al g0 (5155 ST 53 (339 5w & paw T
Jgao Ll Cus' ) g (339 y Dgliie

TsS255 L pale Tsalil QA £ 15 aaal S AL e ool cann ) wine”
T Mae (5 yaea (5340 9

53l aaSzils sbial S dmly Celys (655 (Smiils 5 3 s Ay bl BT e ol Sl pae

Sl (g g5 Dl 2 re lin 5 (S3558S Sl S0 sy SLIST (S Ay oSl ol5T oKl

dgn g 330 o5 (g555LES 2SS

oS

D3 glassS Grae G 5 o5 QLS g 05555 e Olpe 2 o3 sls
5 &5l Copae 2 53 055,00 VU LTS L sl ol & sl pl iy (ol IS0
e o e s Gl b iolesl cpl ol e o5 sla ol oy (il e 253l
Lyl s s ;S0 V¥ pm e L pliS SIS sl it 53 (AL S 5 ws 8 355 e
o=l At L YAS AV elys w55 b s (55 &) 550, Ol 5 3 Jine o l3)
o LSS e b ol felS slacs ol lea B s e 55 L s sl S s 4 Lile]
p S 1 a S =Y oS o kS V) e iy 3 ol ele Ol a4 o5 sl ol 3|
eled Gl sl e J}SJ(<=.,\_;§ 3, -0 <=.,\;§ e e —E <=.,\.'§ LR e 3 Y
355 G pan =Y 555 G ae 05k =) mho Sler 53 28 bele Olpe 4 eSS iy OlLS
S At o3 00 35S B e =t ogllas Olies 4555 S pame T gllas Ol 1 a8 s 00
Lo o el Olpe a Sb oS 3 iy Jsames Sl 2S5 5 (Csllas Ol
oy Jpamee Sledile br 4 Ll Ao a0 S 5T LS Lle iS5 Gk -)) el

dj})—zﬂ-’ LS)J°)-@{ d_J)lSJu,b- gs"T)lS cg_ej..,an &_»T)\S J\J QL..’;.: c:l:.: LS 4\;3;}]4_:): (QML[S

rahimi1347@gmail.com :51Ke Jsis —

VYo



¥ o lond VFAR (¥) ala (81,5 LS g Siig pSUI dlro

(s S 5 b eme 055, 558 Sosline palis S0 S 53 Sosline ol slacsls Ole o
O350 O s o 1LLS 1 (gols me 50 kS Bl iy e gLle i8S 8 I o
p S a8 5 p A8 b sl 3 G5 A 050 B an DS 0 S 5 i I
YU s 2 Sl 2L P S 3 s > 035 S pae oIS 03 YU 5 LS edalis
S 53 055 % (Sos0 e 2 335 VL &S sls OLES ﬂuj@u S sl b 53 058 k0
sl opl 53 edd Sl 055, IS 4 (@bl J g 055 00 Cad 65 2 Sl AU e S 13
oo lacsls slas 53 035,58 G rae o (1 LS e Liosls ple & o
q,mjai\,.z);cﬁ;@)sg,uJs;,gw6@1;\.@gﬂsojj,g@_1,sduupu
g_éf,a_,:l_wa.i_fc))'s\g)l_;hg,&\,\j ol me DV 4o 55 5l 2l 5 4o 5 A 5 O R0
Nl_gi)jjj_:.gQW&TJSJL;:M(:)&&W@Q)SLS\J{6:;54:..93347-)3£)jjf:3

L_LL C,..\fgﬁ LQJJJ.::J g_éf,zn LS{D\S (.{iJ..f ‘g_;"b). g)t:, Idwdhaj/j

Ao
OlalS ad s 5o sllas kS 5 o Sas a0 plies 53 ol pobs o age 51 S 05555
ole gl 3l i 0T 558 & (go5b w3l 3 Sas Rl 53 ege 5B 5 il e o)
ASl A S 3 0 38 OB me 4 Sl aS WAL e ol S meS 55,5 e e s
Wil Sl a5 5 e Gl (S35 ege Jole S5 1 s 05555 o 5
(Yoot O 5 2) Wil o ks ol s 5o e oy Gl U6 S Olpe 4 &S
oia0l A5 laa a Il 5 Sk )3 s a0 Glan S DAl s G DS 4 a5 L
Sl as 35S TS Jall 55,8 Sl ialS Cgx 55 5545 355 G ems ol o e
Grae 1L (188)) 0l 5 01 3l e Sy Sombin 515 035 15 0 Slozs Coeal
53 Slie sl 45 dles ad i3S A3 YY=00 ssd oS ceelys s |, (NUE) "o 2

l—n—rk:»..w‘ e.l._!}; JJJTJ.: Juﬂ)b LY 4.:3L_:~ AM)S 6&)}5)3)“)2*‘\ AM).? JL?-)J 6@)}.\:5
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1- Nitrogen uptake efficiency
2- Nitrogen utilization efficiency
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Abstract

Crop rotation affect on crop nitrogen uptake and nitrogen use efficiency (NUE).
Crop rotations with high NUE decrease energy use and increase level of
sustainability in agro ecosystems. The objectives of this research were to determine
the suitable double cropping system for enhancing NUE and evaluate the effects of
crop rotation, N fertilizer rate and return of crop residue on NUE. This study was
conducted under cold temperate climate condition in Khorasan-Razavi during
2006-2008 growing seasons. A randomized complete block design in split-split
plot arrangement with three replicates was used. Main plots were crop rotation with
five different rotations (wheat:wheat, potato:wheat, silage corn:wheat, clover:wheat
and sugar beet:wheat) and sub plots were N fertilizer rates in preceding crop with
four levels (without N (Control), 50% lower than optimum N rate, optimum N rate
and 50% more than optimum rate). The sub-sub plots were preceding crop residue
return with two levels including no residue return (Control) and 50% return of crop
residue. Results showed that nitrogen use efficiency, nitrogen uptake efficiency and
nitrogen utilization efficiency were significantly affected by crop rotation and N
fertilizer rates. The highest and lowest NUE recorded for Corn: wheat and
wheat:wheat rotations, respectively. The highly NUE in the corn: wheat rotation is
due to the higher NULE in this rotation. NUE indices in all crop rotations reduced
with increasing N fertilizer rate. NUE in potato:wheat rotation showed highest
response to N fertilizer rate. Return of crop residue had no significant effect on
NUE indices.
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