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Interactions of two crop rotations and nitrogen levels on grain yield and its
components of two bread wheat cultivars under dryland conditions in Shiraz

666533) doeallde c\}\.a\ = cvgi,:b- )Lip\.f J..f\ ‘_;Lg cYngi.Lé Oy c\C,JL.Lp s
9JL~T655 oo

‘5‘)—’."}4—;‘5zﬂgﬂojfﬁc)bﬁf‘)j‘fﬁuﬁéﬁg“‘“ﬂ'
A BV S amin oY a,u‘rmuu,,.;)\,_1gb,'(,xnt,,u.,wﬁ.:,;ﬁ;L;_\,;,;rvas,,”ﬂ,.p

« ) - -
( ) ( - - )
( )
)
(
( ) ( )
( / )
) -
- (
( ) - ( )
/ /) -
(
( )
( l) ( l)
( Iy - ( ) -
VWABN/NG 1l 53
(08" 4518%8) 1ot ol (65355128 0aSCisls sleul .Y St ol (65 5LaS” 0aS il cely 3 Ayl wlid )8 Gl (g szl )
5 oils (55 5LaS 0uK il skl F 5l o8l (55508 euSiisls HLisls 0 o F oY
A\l


https://dor.isc.ac/dor/20.1001.1.15625540.1385.8.2.2.3
https://agrobreedjournal.ir/article-1-294-en.html

[ Downloaded from agrobreedjournal .ir on 2025-11-04 ]

[ DOR: 20.1001.1.15625540.1385.8.2.2.3 ]

WAO Sl o ojlei ¢oiin dler SOt 5 psle Aloea”

5 ls s, Shee 43 5 plowil Slidos plul

3 iy Sl U osls 5o Lagas OO 555
(Peoples and Craswell, 1992) &l OLT sls ciS
,;r,\_;fdlj_gu,,u‘a_gojjj_g;,_{,\.\_aﬂ
&l S ol (i ) S e Ly gl
aJu.';_u‘uj‘j_I.aQ)H‘\_{rJ_fﬁa:w_{
OLLSen 5 5y (Oplinger et al., 1990) 555 s
ST aS Ws S 5,58 -5 (Payne et al., 2001)
35S sla S i 5oy e SIS Skl
&G Sl oslinal S gla 55 Lis (gl Sl s
a3 g sl 023 3555 05y oS Ao 9l s
b 4 Al 5 n O e (Y gommen 5 003 5 55 .o
Liis odle b, S i3 enlinal 5y 50 il 2T
ol 3l s ey oolaBl a3l (ST Lgu;}_)
ELapiass 5 Glodas [SKie &S Jiola 3.l
o 03 S T-p S L S (65, 5L (f
53 el sl 4 Slge S eslial 5 ol s 4ns
LS b sl as LS e S L Gl
Symy ol mesdhe gesgm Sl mlu b s
plS s 3, Shee l 3 Eel pkE 1 S Sy
O S 5 s (Tanaka et al., 1997) 555 55
Sl oS 2yb,y o5 (Khalili et al., 2001)
Caliee Blas! gl edlo Jsb 530,503 LB ST Ol
2l 53 s S aadllan 1y 3 Ui das s &S5 o
L Sz v 5 6l oS m5b)y 5L (G
selle ki o Kbe 5l i 5 208 AVl sla S,L
ol mmls ol b ) p iS5 2T bl 2
35 g0 by (L S a8 (Sl S 3
sl i ey Jad 0L 5 STl Calies Blas! s
0350 5l Klis a8 (Cuils Ady aad LT diles
23l &S s 0l O (5l o 3 LS
23 35 s by Sl S S (SALL Coms
Ll 4 Cd (Sul L o5 Joad OLL > &S
035 48" s S 5158 OUT 05,8 ok Juad ST

5oLl Olejlw (g 5w Sloptmia SLaT bl »
Sler S8 5l dte e Ol (65,588
SO S ke VAL 1 Yoot Jlu s ot
We S a5 5,0 55 p 5 5 kS YA 5, Shes
oSlon L 5L 05den VA 01l 53 9 5 0 pches
Ve S a5 LS s 0 S S YIYY 5, See
Olojla (5l Coliw HLaT) Col 03 5 5 O sabee
S Jlw dsee e Olejle (65,587 5 5,1
@,&on@wvo\ﬁ\,;rﬁwﬁjcmy
53 8 S VA s S Kl U s &) s
2 g IS5 B Ol 53 348 0 ST S
i OT HLSa 5158 1Y LS 150 0109) oS S
)-’pf)-l';\“' -’J-Q-"-"L“f-“-:ﬁpﬁ-’@)rﬂ
OV 59d> 4S5 LT 51L(VFAY (plig) Slon sy S
ﬁswgotxljgrﬁw,ﬂ;cb;\m);
5 ke 5Kk 31 byl ol 3 Shee 53515 ol
Slidos plawil oy} el 5ol Ol 3 3 pS
3Kl 4l (55l 3505 o3 S L L e
e o3 pdS S s Cnl Uy by glaec
51 osliwl &7 (Sl 055 25 059 4 g W35S ) ealizul
plosil ol 5 Ll b 35S i 55 OT
5 Ol 5T (g3 Ao 5 i) 353
AL il s o)) sl e
(T L 035 ol 4 a5 b 5T sl 4 adlate
5SS e sy iy Cows Sl S il b
353 e 31 (6ol 0 S Do by ¢ KOs Julse
3 oSS o5 el 457 (a5 8w Coal (5L 5
S5 o ()arn b ks e ol Emle (o g
LS s e 4 e Ol pl sl ol
Jgams Sl imman 5 (WUE) 5L 0T O e
o 05,55 03558 55 Lo § 5 (Sas fuad 51 |3
53 P53 g s Sy Jpa e S L
Wl S 0554 5 M L gl


https://dor.isc.ac/dor/20.1001.1.15625540.1385.8.2.2.3
https://agrobreedjournal.ir/article-1-294-en.html

[ Downloaded from agrobreedjournal .ir on 2025-11-04 ]

[ DOR: 20.1001.1.15625540.1385.8.2.2.3 ]

0558 e 5 (o) sl 53 S

b Ggiedd sl p SAS Ve sl p S Y i
,gj;gcf,gsw wu\ﬁw.\p”xf);g,\.m
s S s b g g edd el CiS g S
Sl sy ol 25 8 plonil S O S 8 s
Goe 3 el YO ude (gl 5 el Yo oaE
o s ela ¥=0 e 5 pu S (ol S
5 0le (63 dag ke s 5 OLT 4o putS iS”
25 s, S b eslinal ) e (B LST £ b
G S 550 51,0 aw L (o) 556 Sl ol
,wu—rﬁdu);g\)jwup‘yuw\
Ch i Sl S e e, S 5 TS
g i HLS s pf}-l:f" S ) O
Sy (1356855 5w 815) S 035 55 500
Sl aS 55 X0 DS aslal sy oy eSTB
o ol sl S S (S 6,8
03,5 o3l Lkl ols 18 0 15 2Uss )50
5L ler 2 a8 0 D il 4 sl glales
) JL.WJA)J(&T—CJ{) dﬂu\.“—r-g) ol
& ok bl SouS L 0T Joun das Jla 3 5 Azl
)bd‘)é\wwdﬁl.}rxfgjt&)bc\fw@\
o Jlw 3 ol ol puS i sl J
Jlw y3 0345 ude oS (glarks j35 05 S CiS e
Cslme i S 5L 0s, 8 et el
S 505558 Candy g T-pdS 5 de —puS
S a5l Sl e 5 S l S eSTs JT
13 i 503 S (6 fatlw ¥ S i s |
3 o B s L god s 9 A ol
05,5 JU,e 1) LaoT (g ek ¥ &SUI 5l oalizal b 0T
Sz S 05555 T o 5 Jie g
= s 5 =25 (Bremmer and Mulvaney, 1982)
aliusjle>u;w\p¢4_~§¢?ﬂduu)e,,a
4y 5l 5 (Delta-T Device) &5 oelaw (5,8 o140
58P 3 e G A 005 gl )3

L sladbn @l 7V VY 5878 Jslae s 5 4 5T
R3S 3l 5 035 e 5l 2 5 a8 Sk
5N a5 bl sl () T b 3L
Osls ,l,3 u:“-iT‘*S N L;J_:fur.:b ez .59 /470
Sy 58 n (ol pls s a5 BB e
WYlo ot bo, 33 Cosb) 4 a5 b ()8 S
S plaosls 4 lie py i g s oo 4 it
30l &S Slasls b cwladT 5 o il
Ll $o5p8 K2 2 50 AT Gl 4,

5058 1 g Llie el G ol Sl Cadin
Jun u':_lT-cuuf, Jq.\_c-(uuf ol 95 da Lo
&é(&fé}j})}dTélk‘jd‘))ﬂaﬁjﬁ%
Sl oyl 53 o3 sl 5 55 S5 5 5155
S 3l ol (655 0LeS suisls

S 55 s 55 San 1 oy 5 st 4

0uSliils 53 i leiT u:_iT—P\_:?, uﬂ,\_p—(y\_;f
Jlo (6 0 S IA 53 w815 51 2 oKl (6555058
Aa33V0 5 ar 3 0¥ JWl i Jsb b3l eb 348
s azds e a3 Y SUlar 5 e 5 0
=105 sladlo 53 Lys mlaw 51 2e WAV g Lis)|
Dl ol i |l \WWAY=IFAY 5 \WAY- Y FAY
Celys ity e GRS g o b oSl s
3 ol (655l 0uSiils UL el
3l VWAY Dbl 5 5 SET VAN 50l y3 oS Cl
doe S bt 5 (S5 G Sy 23k
Yo i Ges S o3 i sas S ey SialaT
ol 0l 51NN g 53 5 e ST (6 el
);tp&érgg,)gj‘&ujTﬁ\rwtélﬁ
s o3lital Ol 5, e ptmen 5 0 S
(sol8 AT 5L o5us ol o plnil ol Sllae
D) e g s SIS 05 85 B g 035 S
iy S )8 S 2B L CalS S e


https://dor.isc.ac/dor/20.1001.1.15625540.1385.8.2.2.3
https://agrobreedjournal.ir/article-1-294-en.html

[ Downloaded from agrobreedjournal .ir on 2025-11-04 ]

[ DOR: 20.1001.1.15625540.1385.8.2.2.3 ]

WAO Sl o ojlei ¢oiin dler SOt 5 psle Aloea”

Jlu 55 5 0le age 53 WANIYAY el Jlu s
S-S5 aS 54 ol 63 53 WWAYAYAY <)
=S e A S e (g dilaie ol S50
Jlw 51 iy LT sl o Jlw ;s Sob
sl Jmw 55 (Sasb Ol 57 53055 U
035 Il 53 5 ;508 e ke AWV 2alasT ol |
35 aibate dla 05 o S0loe 51 2iy e L ¥U/A

Y Jsu)

Shm (2,57 a5 e e Ve pelan 53) s 5 Slas
135158 059 5 a2 53 &l Slai e 0 20 53 ali
3, Shee il (6,8 0511 (610 Lk (5,8 03100
L o 3 S (68 500 00 G Jalne b
5, See Calisen (gl ot o bosT s Lads gas JUas!
(s 6,8 o510 5 (g5l
Ao Vo SU andy gy 1 Sl Conds
Sl S & Cul ol Sl oKl dilaie L

Sl Joe ST et 5 (K58 s S5 ) o
Table 1. Some soil chemical and physical properties for experimental site
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75 pH
0.6 E. C. (dS/m) S s
12.0 Sand (%) (1) o
50.0 Silt (%) () S
38.0 Clay (%) ) s
Silty Clay Loam Soil texture N
0.07 Total Nitrogen (%) (1) JS 05559
0.74 Organic Carbon (%) ) JT S
6.00 Nitrate Nitrogen (mg kg™) S 0585
26.00 Phosphorous (mg kg™) o Sl S 53 J e i
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Table 2. Monthly precipitation in 2002-2003 and 2003-2004 growing seasons
as well as 10 year average for Bajgah, Shiraz.

Precipitation(mm)

(e Ghet) Sk O

dr ,Sla WAY-AFAY el Jle WAV-AVAY el Month o
Ten year average 2003-2004 2002-2003
21.4 0.0 0.0 Nov. oLt
79.8 57.0 48.0 Dec. 3T
103.7 259.0 31.0 Jan. ©3
97.6 44.6 105.5 Feb. e
59.1 18.0 65.0 March NUE
54.4 81.5 94.5 AP aysp
12.5 75 0.0 May  cigss)
1.7 0.0 0.0 June sls =
0.7 0.0 0.0 July %
430.7 467.6 344.0 8 e
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Table 3. Interaction of nitrogen and cultivar on wheat yield and yield components and some agronomical characteristics

axdllas 5 90 Lo

WAVAYAY ol L WAY-AYAY o5 L
2002-2003 2003-2004
3585 P Tl el b, el 5 Shes S alsslas el s Shee Tl patls Sl el s Shes S alsslis s diw sl s Shes
Nitrogen &£, ) 5P A e «ls &£, () S5 g e arse s
(kg/ha) Cultivar  Leaf area Harvest Biological Grain/  Spike/ m* Grainyield Leafarea  Harvest Biological ~ Grain/Spike Spike/m*  Grain yield
index index yield (kg/ha) Spike (kg/ha) index index yield (kg/ha) (kg/ha)
0 NPt 17¢ 40.7b 1896 ¢ 8.2b 2234b 771b 20c 416a 2109 c 89c 230.6¢ 878¢
30 Niknejad 21b 449a 2207 b 10.3a 2710a 992 a 25D 433a 2454 b 10.5b 259.1b 1062 b
60 26a 40.1b 2533 a 110a 2546a 1015a 30a 44.7a 2810 a 115a 2829a 1257 a
0 oS0 13c 45.2 ab 1579 ¢ 8.7Db 202.0c 713.b 15¢c 419a 1753 ¢ 8.7¢c 2134c 734 b
30 Zagros 1.7b 485 a 1973 b 10.1a 226.6 b 956 a 21b 43.6a 2189 b 10.4b 247.8b 955 a
60 22a 438b 2219a 104 a 265.0a 971a 26a 415a 2463 a 113a 2720a 1023a
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Means followed by the same letter, in each column, are not significantly different at 5% probability level- Using Duncan Multiple Range Test.
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Table 4. Interaction of nitrogen and crop rotation on wheat yield and yield components and some agronomical characteristics

Jl osls RITEY b atls () Calay pails S See Al 3 gl e dite sl gls 5> Sl
Year Crop rotation Nitrogen Leaf area Harvest index Biological Grain/Spike Spike/m2 Grain yield
(kg/ha) index (%) yield (kg/ha) (kg/ha)
0 1.2c 42.5b 1743c 8.0c 218.2b 740b
wv\& - rv\.f
AFAY-VFAY 30 1.7b 47.5a 2068b 9.9b 239.8a 982a
Wheat-Lentil
2002- 60 2.3a 42.5b 2353a 10.7a 252.8a 1000a
2003 0 1.8c 42.9ab 1733c 8.8b 207.2b 743b
ST rxf
30 2.1b 45.7a 2112b 10.5a 257.8a 966a
Wheat-Fallow
60 2.6a 40.7b 2399a 10.7a 266.7a 977a
0 2.1c 41.9a 2015¢c 8.7c 225.4c 844c
dﬁu\ﬁ - rw\.f
30 2.5b 44.2a 2391b 10.5b 261.3b 1057b
WwAY-ywAr  Wheat-Lentil
60 3.0a 44.2a 2721a 11.7a 281.3a 1204a
2003-
0 l.4c 41.6a 1847c 8.9b 218.7c 768c
2004 AT e
30 2.0b 42.6a 2253b 10.4a 245.6b 959b
Wheat-Fallow
60 2.7a 42.0a 2559a 11.0a 271.9a 1076a
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Means followed by the same letter, in each column, are not significantly different at 5% probability level-Using Duncan Multiple Range Test.
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Table 5. Interaction of crop rotation and cultivar on wheat yield and yield components and some agronomical characteristics
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Means followed by the same letter, in each column, are not significantly different at 5% probability level-Using Duncan Multiple Range Test
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Table 6. Effect of nitrogen and crop rotation on organic C in two growing seasons
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Means followed by the same letter, in each column, are not significantly different at 5% probability level- Using Duncan

Maltiple Range Test.
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* Organic C was measured at the end of each wheat growing season.
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Interactions of two crop rotations and nitrogen levels on grain yield and its
components of two bread wheat cultivars under dryland conditions in Shiraz

Edalat', M., H. Ghadiri’, A. A. Kamgar Haghighi’, Y., Emam®, A. M. Ronaghi’,
M. T. Assad®

ABSTRACT

Field experiments were conducted in 2002-2003 and 2003-2004 cropping season to determine the effects of
crop rotation and N fertilizer on yield and yield components of two wheat (Triticum aestivum L.) varieties under
Bajgah (near shiraz) dryland condition. Treatments included two rotations (wheat-lentil and wheat-fallow), three
N fertilizer rates (0, 30, and 60 kg N ha™), and two wheat varieties (Niknejad and Zagros). A split Factorial
design with three replications was used. Interaction of nitrogen and variety on grain yield and yield components
were significant, the highest grain yield obtained from 60 kg N ha™ and Niknejad in two years (101.5 g/m? at the
first year and 125.7 g/m? at the second year) and the lowest grain yield was obtained from 0 kg N ha™ and
Zagros in two years (71.3 g/m? at the first year and 73.4 g/m? at the second year). Maximum number of spike per
m? in the first year was obtained from 30 kg N ha™ and Niknejad (271) and in the second year from 60 kg N ha™
and Niknejad (282.9). Minimum number of spike per m?* was obtained from 0 kg N ha™ and Zagros in two years
(202 in the first year and 213.4 in the second year). Maximum number of grain per spike was obtained from 60
kg N ha™ and Niknejad in two years (11 in the first year and 11.5 in the second year) and minimum number of
grain per spike was obtained from 0 kg N ha™ and Niknejad in the first year (8.2) and from 0 kg N ha™ and
Zagros in the second year (8.7). Interaction of nitrogen and crop rotation on grain yield and yield components
was significant, the highest grain yield obtained from 60 kg N ha™ and wheat-lentil rotation in two years (100
g/m? at the first year and 120.4 g/m? at the second year) and the lowest grain yield was obtained from 0 kg N ha™
and wheat-lentil rotation in the first year and from 0 kg N ha™ and wheat-fallow rotation in the second year (74
g/m? at the first year and 76.8 g/m? at the second year). Maximum number of spike per m? in the first year was
obtained from 60 kg N ha™ and wheat-fallow rotation (266.7) and in the second year from 60 kg N ha™ and
wheat-lentil rotation (281.3). Minimum number of spike per m* was obtained from 0 kg N ha™ and wheat-fallow
rotation in two years (207.2 in the first year and 218.7 in the second year). Maximum number of grain per spike
was obtained from 60 kg N ha™ and wheat-lentil rotation in two years (10.7 in the first year and 11.7 in the
second year) and minimum number of grain per spike was obtained from 0 kg N ha™ and wheat-lentil rotation in
two years (8 in the first year and 8.7 in the second year). Increasing nitrogen level had no significant effect on
soil organic carbon in the first year but, in the second year, maximum rate of soil organic carbon was obtained
from 30 kg N ha™ (0.99%), although 30 and 60 kg N ha™ (0.95%) had no significant difference. In the first year,
rotations had no significant effect on soil organic carbon, but in the second year, soil organic carbon was higher
in wheat-lentil (0.96%) than wheat-fallow (0.90%).

Keywords: Crop rotation, Fallow, Lentil, Nitrogen, Yield, Yield components, Wheat.
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