=03 oS Msi K oS! dloe
A 50l gm0 lond cpge il %
VYo-ygY s oy
. . %ﬁéu@»@%
ejep.gau@gmail.com b f

23U Tl pis 33 T i35 (815 St gld 48 (459 skl S yae AT, 15
Jyace Ul Sl 8 g (39 o Oglike

¥ . Y N R A y . @
ée}SLu:‘):LL:‘64@|ﬁ38J|J¢u|(@LulSu_L:‘ad|Ju.a:‘;J4:n_.o
¥ . .
Mo (6 punl (guga g
oS a8l st S Ml Cel)s 6 S sl 5oy a P WG] iy e a2
T P A PP EL R R PSS A L K RO P W I FINLEEN
St s oSl (o5 les cugalts

oA
SisA SLaS Saaa QLIS 5 el DBLS b 055 80 Ol Ol el st
5SS e JalS 53 0050 WG DL s plad Sl L vl IS G
e Do e Gl G b et e G sy la B e ML a1
bl 3 5500 SV e L oS 08 s i s alS Ll ESTENEP I N
G AB VYA —AY ehys i 5y b s (0 ) 532y Slal 5 3 Jkine Y
S e b halal LIS Gk o b LI s e s 5 L s e S e 4 s
pAS f e =Y S 08 V) e ey s Lod ele Olge 4 sl PR ISP g
oS (Sl 4l s}jj(f.x_:f A3y —0 rxf S s = r.x;f UERVPRIPE N o
355 S pan =Y 048 pae Oads V) b Sl s e el Ols G edS C2lS s oblS
it o3 00 38 B pma =t sllas Dljs €558 G e =¥ Cgllas Olpee 1S dsys 00
P 22 Jele e 4 S a2t e 5L 25 (Gpllae O
o e ekl br 4 glley doja 00 tS L -Y alS Ll oS, 0p0 - ) —

U)jj—::-’ 6))%,_@..; L,_:I)ls 3 ;,,\>— u,j)ls ‘L_"El,...m LSJI)LS ol uL.l.: CLJ S A u; J.l:l_v )2 (gLJlS

*

rahimi1347@gmail.com :\Ke Jts -

VYo




¥ o)l YYAR (¥) alx o)7L wdg5 Suig 5501 dlone

W8S 13 b me 055 55 345 sline s S0 Cos 5 Dsline o5 e, ol s
Ojs s e LS 1 gls fae 306 pAS Bty e gLl 028, S > o
PSS e S 5 a8 s Ll 3 (S 055 s LB P SPGB
SV o505 5 L2t S D)3 5 3 U500 e TS 05 YUy A odalie
b 3 055, Sse e 2 055 Vo S sl 0l e BB om sl ol s 055 5
ol el o2 ekt el 005580 S w0 (olatil s 055 25 o (65 ) b p kS 3
R L ) PR RTL P ,LA!-._N o=l Ll e el o
s Byl h s pdSi03 ol IS 5 S S ol il G2 05 2 sl asts
S ) S ELUI S AN R A T LISV P NIS I VU 055 5
ot 855, e LS 5 bl s St o 855 1y (6355 oyl d s 05

RS B FUNT YRR TR U | 5wl

Lil.b QNM.?): W\)'j}:._g Qf.a.a \}_JJLS ‘r.,\.f k;;\))' V}L.u dwdbcj’_;

Aodlo
OLalS il o plhe Sk 55 Shas 4 ol 53 6 ol 0 tage 3 S 055
ot b 5 O 558 o (655 w30 5 Shas [l s e ARSI S B
il L 5 055 B eme 4 S S Wil el S S 0 e NP
Aol S ) s ke Gt (ST s e Lle S e O3 5 il
AV b O 5 ) iln e 5l e 53 ases ) (6 S S, Ol ge 4 oS
T T e TRV TSk U PRYCICHH g NRUR G WS [C DY eyl
e 355 LI Al 58 DUl EalS g 3 0555 58 e ks oy ke
e 2THLS (V48Y) 00l 5 0 Al 5y Eba Sy en g slanE Gl Caenl
03 M gl S dlos s 2158 Asps YT-00 35m 3 ey o 1, (NUE) 03, 25

Lo o.ki-.\; -’JJT)—.‘ Loy BV ansl ann g R{ESPSLRSLEPINWRIN £ axw g db- s Sla,pis

1- Nitrogen Use Efficiency
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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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